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LIBIDO to MARY, DUCHESS OF BURGUNDY

IBIDO (li-bid’o), defined by Freud as “the energy of
those instincts which have to do with all that may
be comprised under the word ‘Love.’” Jung en-
larged the concept so that for him it describes the
energy resident in all instincts. Libido is usually
considered to be synonymous with other such vague
concepts as élan vital and psychophysiological energy. Itis claimed
that the energy of intellectual processes is measured by intelligence
tests in terms of clearness and speed; but the measurement of the
conative energy of a “wish” is more difficult, because the wish,
which may be considered to be the inner feeling of need together
with motor sets appropriate to its appeasement, may fail to find
xpressmn in measurable overt conduct on account of opposing
repressive (unconscious) and suppressive (conscious) forces.

LIBITINA, Roman goddess of funerals. She had a sanctuary
in a sacred grove (perhaps on the Esquiline),; where, by an
ordinance of Servius Tullius, a piece of money was deposited
whenever a death took place. Here the undertakers (libitinarii),
who carried out all funeral arrangements by contract, had their
offices, and everything necessary was kept for sale or hire; here
all - deaths were registered for statistical purposes. By anti-
quarians Libitina was sometimes identified with Persephone, but
more commonly (partly or completely) with Venus Lubentia or
Lubentina, a mere confusion, Libitina may have been an earth
goddess connected with luxuriant nature and the enjoyments of
life. (cf. lub-et, lib-ido); then, all such deities being connected
with the underwoild, she also became the goddess of death, and
that side of her character predominated in the later conceptions.

LIBON, a Greek architect, born at Elis, who was employed
to build the great temple of Zeus at Olympia (q.v.) about 460
B.C. (Pausanias v. 10. 3).

LIBOURNE, a town of southwestern France, capital of an
arrondissement of the department of Gironde, at the confluence
of the Isle with the Dordogne, 22 mi. E.N.E. of Bordeaux on the
railway to Angouléme. Pop. (1936) 16,261. The river is tidal
and vessels drawing 14 ft. can reach the town at the highest tides.
Libourne stands on an ancient site. Under the Romans Condate
stood a mile to the south of the present Libourne; it was de-
stroyed in the sth century. Resuscitated by Charlemagne it was
rebuilt in 1269, under its present name and on the site and plan

it still retains, by Roger de Leybourne (of Leybourne in Kent),
seneschal of Guienne, acting under the authority of Kirg Edward
I of England. It suffered considerably in the struggles of the
French and English in the 14th century. The church of St. Jean,

restored 15th-century Gothic, has. a stone spire 232 ft. high: On

the quay a 14th-century clock tower survives from the old ram-
parts, and the hoétel-de-ville is a quaint relic of the 16th century.
Libourne is the seat of a sub-prefecture and of tribunals of first
instance and of commerce. Trade is in local wines and brandies.
Printing and cooperage are carried on.

LIBRA (The Balance), in astronomy, the 7th sign of the
zodiac, denoted by the symbol ==, resembling a pair of scales,
probably to -suggest that when the sun enters this part of the
ecliptic, at the autumnal equinox, the days and nights are equal.

LIBRARIES. A library (from Lat. liber, book) is a collec-
tion of printed or written literature. The earliest libraries of the
world were probably temples. The earliest collections of which
we know anything were collections of archives.

Assyria.—In the course of his excavations at Nineveh in
1850, Layard came upon tablets of clay, covered with cuneiform
characters. These varied in size from 1 to 12 in, square. It is
estimated that this library consisted of some 10,000 distinct
works and documents. - The tablets appear to have been methodi-
cally arranged and catalogued, and the library seems to have been
public. (See BABYLONIA AND AssYRIA and NIPPUR.)

Ancient Egyptian Libraries.—At an early date Hehopohs
was a literary centre of great importance, with culture akin to the
Babylonian. Attached to every temple were professional scribes.
We possess a record relating to “the land of the collected works
(library) of Khufu,” a monarch of the 4th dynasty, and a similar
inscription relating to the library of Khafra, the builder of the
second pyramid. At Edfu the library was a small chamber in
the temple, on the wall of which is a list of books (Brugsch;
History of Egypt, 1881, i, 240). The exact position of Ikhnaton’s
library (or archives) of clay tablets is known. A library of
charred books has been found at Mendes (Egypt Expl. Fund,
Two Hieroglyphic Papyri), and we have references to temple li-
braries in the Silsileh “Nile” stelae and, perhaps, in the Harris
papyri. The most famous of the Egyptian libraries, that of King
Osymandyas (Rameses II, 1300-1236 B.C.), described by Dio-
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dorus Siculus, was probably in the Ramesseum at Western
Thebes. Papyri from the palace, of a later date, have been
discovered by Sir W, Flinders Petrie. According to Eustathius
there was a great collection at Memphis. At the Persian invasion
many books were carried away by the conquerors.
Greece.—Amongst known collectors of books were Pisistra-
tus, Polycrates of Samos, Euclid the Athenian, Nicocrates of
Cyprus, Euripides and Aristotle (Athenaeus i. 41). At Cnidus
there is said to have been a special collection of works upon medi-
cine. Pisistratus is reported to have been the first of the Greeks
who collected books on a large scale. Plato is known to have
been a collector; and Xenophon tells us of the library of Euthy-
demus. The library of Aristotle was bequeathed by him to his
disciple, Theophrastus, and by Theophrastus to Neleus, who car-

ried it to Scepsis, where it is said to have been concealed under- |

ground to avoid the literary cupidity of the kings of Pergamum.
It is certain that the libraries of Alexandria were the most im-
portant, as they were the most celebrated, of the ancient world.

Alexandria.—Ptolemy Soter had, it seems, already begun
to collect books, but it was in the reign of Ptolemy Philadelphus
that the libraries were properly established in separate buildings.
There were two libraries at Alexandria; the larger, in the Bru-
cheum quarter, was in connection with the museum, a sort of
academy, while the smaller was in the Serapeum. The number of
volumes was very large, although it is difficult to attain any cer-
tainty amongst varying accounts, such as those of Tzetzes (42,800
in the Serapeum and 490,000 in the Brucheum), Aulus Gellius
(700,000) and Seneca (400,000). It should be observed that, as
the ancient roll or volume usually contained less matter than a
modern book, these numbers must.be discounted for comparison
with modern collections. The first five librarians appear to have
been Zenodotus, Callimachus, Eratosthenes, Apollonius and Aris-
tophanes they cover about a century. Some of the first experi-
ments in bibliography were the catalogues of the Alexandrian
libraries. Amongst other lists, two were prepared by order of

Ptolemy Philadelphus, one of tragedies, the other of comedies..

The wivakes of Callimachus formed a catalogue of all the prin-
cipal books, arranged in 120 classes. After the time of Aurelian,
the Serapeum became the principal library. The usual statement
that the libraries continued to flourish until they were destroyed
in A.D. 640 can hardly be supported.

The Pergamum.—German researches in the acropolis of
Pergamum (1878-86) revealed four library rooms (Al. Conze,
‘Die pergamen. Bibliothek. 1884). Despite the embargo placed
by the Ptolemies upon the export of papyrus, the library, when
it was transported to Egypt, numbered 200,000 volumes. We
learn from Suidas that in 221 B.c. Antiochus the Great sum-
moned the poet and grammarian, Euphorion of Chalcis, to be
his librarian.

Rome.—It is not until the last century of the republic that
we hear of libraries in Rome, with the exception of the writings
of Mago upon agriculture, The first considerable collections of
which we hear in Rome were brought there as the spoils of war.
The library of Perseus was all that Aemilius Paulus reserved from
the prizes -of victory (167 B.c.) for himself and his sons. Next
came the library of Apellicon the Teian, brought from Athens by
Sulla (86 B.c.). The zeal of Cicero and Atticus in adding to
their collections is well known. Tyrannion is said to have had
30,000 vols. of his own, and Cicero wrote to M. Terentius Varro:
“Si hortum in bibliotheca habes, nihil ‘deerit.” The honour of
being the first actually to dedicate a library to the public is said
by Pliny and Ovid to have fallen to G. Asinius Pollio, who erected
a library in the Atrium Libertatis on Mount Aventine. Augustus
erected two libraries, the Octavian and the Palatine. The former
was founded (33 B.c.) in honour of his sister, the charge of the
books being committed to C. Melissus. The Octavian and Palatine
libraries perished by fire; the story that the Palatine was de-
. stroyed by order of Pope Gregory the Great in the 6th century is
now generally rejected. Tiberius, the immediate successor of
Augustus, established on the Palatine what Gellius refers to as
the “Tiberian library.” Vespasian established a library in the
Temple of Peace erected after the burning of the city under
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Nero. Domitian restored the libraries then destroyed, and he, or
Hadrian, founded the Capitoline library. The most famous and
important of the imperial libraries was that created by Ulpius
Trajanus, known as the Ulpian library, afterwards removed to
the baths of Diocletian. The library of Domitian, which had
been destroyed by fire in the reign of Commodus, was restored by
Gordian, who added to it the 62,000 books bequeathed to him
by Serenus Sammonicus. In the 4th century there are said to
have been 28 public libraries in Rome.

Roman Provincial Libraries.—The library which the
younger Pliny gave to Comum cost a million sesterces; Hadrian
established one at Athens, described by Pausanias, and recently
identified with the Stoa of Hadrian. At Ephesus and at Timgad
in Algeria, the structural plan of the library buildings is clear
(R. Cagnat, “Les Bibliothéques municipales dans 'Empire Ro-
main,” 1906, Mém. de P’Acad. des Insc., tom. xxxviil. pt. 1). A
private library discovered at Herculaneum contained 1,756 rolls
on shelves round the room, to a height of about 6 ft., with a
central press. The Christian libraries closely followed the classi-
cal prototypes.

The names of several librarians (generally slaves or freedmen)
are preserved to us in inscriptions, including that of C. Hyme-
naeus, physician and librarian to Augustus.

Constantinople.—When the seat of empire was removed by
Constantine to his new capital upon the Bosporus, the emperor
established a collection there. Constantine’s library, which con-
tained 6,900 vols., was perhaps mainly intended as a repository
of Christian literature; it was greatly enlarged by Julian and
Theodosius, at whose death it is said to have increased to 100,000
volumes. Julian not only augmented the library at Constanti-
nople, but founded others. .

As Christian literature grew, libraries became part of the ec-
clesiastical organization, and it became the rule to attach one to
every church. The largest of these libraries, that founded by
Pamphilus (d. Ap. 309) at Caesarea, and said to have been in-
creased by Eusebius to 30,000 vols., is frequently mentioned by
St. Jerome. St. Augustine bequeathed his collection to the library
of the church at Hippo, which was fortunate enough to escape
destruction at the hands of the Vandals. Even the hermit com-
munities of the Egyptian deserts, out of which developed the
later monastic orders, accumulated books.

With the removal of the capital to Byzantium the libraries of
Rome ceased to collect the writings of the Greeks, while the
Greek libraries had never cared much to collect Latin literature.
The church became increasingly hostile to pagan letters. The re-
peated irruptions of the barbarians soon swept the old learning
and libraries alike from the soil of Italy. With the close of the
Western empire in 476 the ancient history of libraries may be
said to cease.

MEDIAEVAL PERIOD

Gaul.—During the first few centuries after the fall of the
Western empire, in the West, as in the East, few cared for learn-
ing. Sidonius Apollinaris tells us of the libraries of several private
collectors in Gaul.

During the 6th and 7th centuries in the Irish monasteries there
appear to have been many books. The library of York, which
was founded by Archbishop Egbert, was almost more famous
than that of Canterbury, and was described in verse by Alcuin.
The inroads of the Northmen in the gth and 1oth centuries had
been fatal to monastic libraries. The correspondence of Lupus
Servatus, a pupil ef Hrabanus Maurus at Fulda, and afterwards
abbot of Ferriéres, illustrates the paucity and dearness of books,
the declining care for learning, and the increasing troubles of the
time. Charlemagne collected a number of choice books for his
private use. Although these collections were dispersed at his
death, his son, Louis, formed a library which continued to exist
under Charles the Bald. But the greatest private collector of the
middle ages was doubtless Gerbert, Pope Sylvester II.

St. Benedict.—For the next four or five centuries the collect-
ing and multiplication of books were almost entirely confined to
the monasteries, In each newly-founded monastery there was to
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be a library, et velut curia quaedam illustrium auctorum, that
is of religious writers. Monte Cassino became the starting point
of a long tradition.  Of the reformed Benedictine orders the
Carthusians and the Cistercians were those most devoted to
literary pursuits. The abbeys of Fleury, of Melk and of St. Gall
were remarkable for the splendour of their libraries. The Au-
gustinians and the Dominicans rank next to the Benedictines. The
libraries of Ste. Geneviéve and St. Victor, belonging to the
former order, were amongst the largest of the monastic collections.
Richard of Bury praises them for their diligence in collecting
books. Sir Richard Whittington built a large library for the Grey
Friars in London, and they possessed considerable libraries at
Oxford. :

Monastic Libraries.—In Italy, the earliest and most famous
was Monte Cassino, which fell a prey to the Saracens and to fire-in
the gth century. The library of Bobbio was famous for its palimp-
sests; the collection was mainly transferred to the Ambrosian
library at Milan.

Of the monastic libraries of France the principal were those
of Fleury, of Cluny, of St. Riquier and of Corbie. The library of
St. Riquier, in the time of Louis the Pious, contained 256 mss.,
with over 500 works. Of the collection at Corbie in Picardy we
have also catalogues dating from the 12th and from the 17th cen-
turies. In 1638, 400 of its choicest manuscripts were removed to
St. Germain-des-Prés. The remainder were removed after 1794,
partly to the national library at Paris, partly to the town library
of Amiens.

The chief monastic libraries of Germany were at Fulda, Cor-
vey, Reichenau and Sponheim. The library of Corvey on the
Weser, after being despoiled in the Reformation, was presented
ta the University of Marburg in 1811. The library of Reichenau
fell a prey to the Thirty Years’ War. The library at St. Gall,
formed as early as 816 by its second abbot, still exists.

England.—In England, the principal collections were those of
Canterbury, York, Wearmouth, Jarrow, Whitby, Glastonbury,
Crowland, Peterborough and Durham. The library of Christ-
church, Canterbury, originally founded by Augustine and Theo-
dore, contained, in the 13th or 14th century, about 5,000 works.
It was destroyed by the Danes about 867. Of Whitby there is a
catalogue of the 12th century. The catalogue of Glastonbury has
been printed by Hearne in his edition of John of Glastonbury.
The library of Crowland perished by fire in 10g1; Peterborough
was rich; from a catalogue of about the end of the 14th century,
it had 344 vols., with nearly 1,700 titles. The catalogues of
Durham have been printed by the Surtees Society. (The oldest
catalogue of a Western library is that of the monastery of Fon-
tanelle in Normandy [8th century].) Many catalogues may be
found in the collections of D’Achery, Martene and Durand, and
Pez, in the bibliographical periodicals of Naumann and Petz-
holdt and the Zentralblatt §f. Bibliothekswesen. The Rev.
Joseph Hunter has collected some particulars as to the contents
of the English monastic libraries; E. Edwards has printed a list
of the catalogues (Libraries and Founders of Libraries, 1865, pp.
448-454. See also G. Becker, Catalogi Bibliothecarum Antiqui,
[1885].) In the 14th century the Franciscans compiled a gen-
eral catalogue of the mss. in 160 English libraries, and about 1400,
John Boston, a Benedictine monk of Bury, catalogued the libra-
ries of 195 religious houses in England and part of Scotland
(Tanner, Bibl. Brit. Hibern., 1748). Leland’s list of the books he
found during his visitation of the houses in 1539—43 is printed in
his Collectanea. The identification of the early provenance of

mediaeval mss. has been greatly advanced of late years, especially .

by the works of M. R. James, both by catalogues of existing col-
lections and publications of surviving monastic catalogues, e.g.,
those of Canterbury and Dover (19og). (See, generally, J. W.
Clark, The Care of Books [1909], and E. A. Savage, Old English
Libraries, 1911.) These catalogues, with many others, afford
abundant evidence of the limited size and character of the monkish
collections. :

The Development of Library Arrangements.—Modern li-
brary methods began with the rule of St. Benedict, early in the
6th century. In the 43th chapter the monks were ordered to
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borrow a book apiece and to read it straight through. In many
houses the treasury or spendiment contained two classes of books
—one for the monks generally, one more closely guarded. A press
near the infirmary contained books used by the reader in the re-
fectory. By the end of the 15th century the larger monasteries
found the necessity of a separate library apartment. Libraries
were specially built at Canterbury, Durham, Citeaux, Clairvaux
and elsewhere, and there grew up increased liberality in the use
of books. By the 15th century, collegiate and monastic libraries
were on the same plan, the books being laid on desks or.lecterns,
and chained to a horizontal bar. As the books increased the ac-
commodation was augmented by one or two shelves erected above
the desks. The library at Cesana is still in its original condition.
The Laurentian library at Florence was designed by Michelangelo
on the monastic model. There were no chains in the library of the
Escorial, erected in 1584, which showed, for the first time, book-
cases placed against the walls. Chains continued to be used in
England in church libraries down to the early part of the 18th
century, as at Wimborne. Triple desks and revolving lecterns,
raised by a wooden screw, formed part of the library furniture.
The English cathedral libraries were fashioned after the same
principle. By the end of the 17th century the type of the public
library developed from collegiate and monastic prototypes - be-
came fixed throughout Europe. The library of St. John’s college,
Cambridge (16th century), and the Bodleian at Oxford, are
slightly developed from the mediaeval type. In that of Trinity -
college, Cambridge, the walls are covered with books and the
windows are raised. (H. R. Tedder, “Evolution of the Public
Library,” in Trans. of 2nd Int. Library Conference; 1897, 1898.)

Arabians.—Greek manuscripts were eagerly sought for-and
translated into Arabic, and colleges and libraries everywhere arose,
notably at Baghdad, Cordova, Cairo and Tripoli. The royal li-
brary of the Fatimites in Africa, and that collected by the Omay-
yads of Spain are reported, perhaps with exaggeration, to have
contained 100,000 and 600,000 mss. It is said that there were °
no less than 7o libraries opened in the cities of Andalusia.

Renaissance.—In the gth century, under Leo the Philosopher
and Constantine Porphyrogenitus, the libraries of Constantinople
awoke into renewed life. Meanwhile, in the West we find arising
outside the monasteries a taste for collecting books. Charles V.
of France formed a considerable library of g91o vols., including
much newer literature, and had a catalogue of them prepared
in 1373. Guy, earl of Warwick, formed a collection of French
romances, which he bequeathed to Bordesley abbey in 1315s.
Richard of Bury, the doubtful author of the Philobiblon, amassed
a noble collection. The taste for secular literature and for the
classics gave a fresh direction to collectors, and a disposition to
encourage literature began to show itself. Cosimo de’ Medici
formed a library at Venice while living there in exile in 1433,
and on his return to Florence laid the foundation of the great
Medicean library. Niccolo Niccoli had already, in 1436, left his
library of over 8oo volumes for the use of the public. Frederick,
duke ‘of Urbino, and Poggio Bracciolini, were among the chief
collectors of the Latin mss. buried in monastic libraries. Beyond
the Alps, Matthias Corvinus, king of Hungary, amassed a great
collection of splendid manuscripts. With printing, the modern
history of libraries. may be said to begin.

MODERN BRITISH LIBRARIES

State Libraries, British Museum.—The British Museum
ranks in importance before all the great libraries of the world,
except the National Library of France, and excels in the ar-
rangement and accessibility of its contents. The library consists
of about 3,200,000 printed vols. and 56,000 mss.; the shelves
measure about 55 miles. This extraordinary opulence is princi-
pally due to the enlightened energy of Sir Anthony Panizzi (g.v.).

The foundation of the British Museum dates from 1753, when
effect was given to the bequest (in exchange for £20,00c to be
paid to his executors) by Sir Hans Sloane, of his books, manu-
scripts, curiosities, etc., to be held by trustees for the use of the
nation. A bill was passed through parliament for the purchase
of the Sloane collections and of the Harleian mss., costing
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£10,000. To these, with the Cottonian mss., acquired by the coun-
try in 1700, was added by George IL., in 1757, the royal library of
the former kings of England, coupled with the privilege of ob-
taining a copy of every publication entered at Stationers’ Hall.
A lottery having been authorized to defray the expenses of pur-
chases, as well as for providing suitable accommodation, the
museum and library were established in Montague House, and
opened to the public Jan. 15, 1759. In 1763 George III. pre-
sented the Thomason collection (in 2,220 vols.) of Civil War and
Commonwealth tracts. The Rev. C. M. Cracherode bequeathed
his collection of choice books in 1799, and Sir Joseph Banks his
library (16,000 vols.) of natural history and travels, in 1820. Of
other libraries since then incorporated in the museum, the most
valuable are George ITI1.’s collection, 15,000 volumes of tracts and
6 5,259 vols. of printed books, whlch was transferred (for a pe-
cuniary consideration) by George IV. in 1823, and that of the
Right Hon. Thomas Grenville (20,240 vols. of rare books, be-
queathed in 1846). The Cracherode, Banksian, King’s and Gren-
ville libraries are still preserved as separate collections.

The collections of newspapers, starting with those in the
Thomason and Burney collections, are unique; provincial news-
papers have, since 1906, been stored at a repository 'at Hendon.
Of newspapers published in the United Kingdom 3,126 are annu-
ally filed and bound.

The department of mss. is equal in importance to that of the
printed books. The collection of European mss. contains 54,000
vols., over 80,000 rolls, a rich series of charters, etc., and a vast
quantity of papers, ranging from the 3rd century B.c. down to
our own times, and includes the Codex Alexandrinus of the Bible,
the old historical chronicles of England, the charters of the
Anglo-Saxon kings, the Arthurian romances, and also unprinted
works by English writers. The famous collections of mss. made
by Sir Robert Cotton and Robert Harley, earl of Oxford, have
already been mentioned, and from these and other sources the
" museum has become rich in early Anglo-Saxon and Latin codices,
such as Beowulf, the charters of King Edgar and Henry I. to
Hyde abbey, which are written in gold letters; or the Lindisfarne
gospels (AD. 700), containing the earliest extant Anglo-Saxzon
version of the Latin gospels. The museum can boast of an early
copy of the Iliad, and one of the earliest known codices of the
Odyssey. Among the unrivalled collection of Greek papyri are
the unique mss. of several works of ancient literature, such as Aris-
totle, On the Constitution of Athens, the Mimes of Herodas, and
the Odes of Bacchylides. Irish, French and Italian mss. are well
represented. For illuminated mss. special reference may be made
to the Lindisfarne Gospels, the Bedford Hours, the Sforza Book
of Hours, and Queen Mary’s Psalter. The collections of local
and family history, of maps, and of music are very rich. Oriental
printed books (116,000), and mss. (16,200) form, since 1892, a
separate department. The collection includes the library formed
by Mr. Rich (consul at Baghdad in the early part of the 1gth
century); the Chambers collection of Sanskrit mss.; and a
library of Hebrew mss.,

collection of Syrlac mss. is important.

The building in which the library is housed was opened in
1857. The reading room is surrounded by book stores placed in
iron stacks, the origin of the more modern steel stacks; in these
are fitted hanging and rolling auxiliary bookcases. The presses
inside the reading-room contain upwards of 60,000 vols.; to those
on the ground floor (20,000), readers have direct access. The
Natural History Museum, South Kensington, a department of

the British Museum under separate management, has a library of |

books on the natural sciences numbering over 100,000 volumes.

Patent Office and other State Libraries.—The finest tech-
nical library in the country is that of the Patent Office in South-
ampton buildings, London. The library contains. 220,000 volumes.

Another special library is the National Art Library, trans-
ferred to South Kensington in 1856. It contains about 150,000
vols. and 250,000 photographs. For science there is the library
of the Science Museum, South Kensington, which was founded in
1857 (170,000 vols.). It is devoted to pure and applied science;

including that of the great scholar, |
Michaelis, and codices of great ‘age, brought from Yemen. The’
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it maintains, besides its own subject catalogue, an index to scien-
tific books and periodicals.

The only other State libraries which are open to the pubhc
are those of the Board of Education (50,000 vols.), the Ministry
of Agriculture, the Imperial Institute and the Imperial War
Museum.

Among the other State libraries in London may be briefly noted
as follows:—Admiralty (1700) 100,000 vols.; House of Com-
mons (1818), ¢. 60,000 vols.; House of Lords (1834) 80,000

vols.; India Office (1800) 130,000 printed books and 15,000 mss.
and xylographs; Kew, Royal Botanic Gardens (1853), 40,000
volumes.

Outside London the most important State libraries are the na-
tional libraries of Scotland, Wales and Ireland. Sir George Mac-
kenzie, of Rosehaugh, may be regarded as the founder of the
National Library of Scotland. In 1684 the first librarian was ap-
pointed, and in 1686 the books and furniture were valued at up-
wards of £11,000, exclusive of donations. The library retains the
copyright privilege conferred upon it in 1709. Of the special col-
lections the most important are the Astorga (Spanish), purchased
in 1824; the Thorkelin collection, relating chiefly to the history
and antiquities of the northern nations; the Dietrich collection of
German pamphlets and dissertations, and the Barnbougle Scot-
tish collection, presented in 1928 by Lord Rosebery.

Manuscripts number well over 3,000. There are 13 monastic
chartularies which escaped the destruction of the religious' houses
to which they belonged. The mss. relating to Scottish church his-
tory include the collections of Spottiswoode, Wodrow and Calder-
wood. Sir James Balfour’s collection and the Balcarres papers
consist largely of original State papers of James V., Queen Mary
and James VI. The Sibbald papers are largely topographical.
The Riddel notebooks illustrate Scottish genealogy. The Mag-
nusson Icelandic mss., purchased in 1825, and some Persian and
Sanskrit, with a few classical, manuscripts may be noted.” The
most important mss. of old poetry are the Bannatyne ms., written
by George Bannatyne in 1568, and the Auchinleck ms.

" In 1922, the Faculty, finding the maintenance of the general
library increasingly onerous, offered it to the Government as a
national library of Scotland. The Government accepted the offer
in 1923, when an institution towards which movements had been
made in Scotland since 1870 received a gift of £100,000 from
Sir Alexander Grant, and the necessary act was passed and the
library transferred in 1925. The library now contains over 750,000
volumes. The advocates retain the law section.

The National Library of Wales at Aberystwyth, founded .in
1907, was opened in 1915. It enjoys the copyright privilege, and
now contains nearly 500,000 volumes, classified by the Library
of Congress scheme. It is very rich in Welsh manuscripts, includ-
ing the collection of Sir John Williams, and Wynn of the Gwydyr,
Peniarth, Crosswood and Carreglwyd papers. Francis Bour-
dillon’s Romances, and C. Thomas-Stanford’s Euclids are among
special collections of printed books.- The National Library of
Ireland, Dublin, was founded in-187%, dnd incorporates the li-
brary of the Royal Dublin Society. It*contains about. 300,000
volumes, classified on the dec1mal system and catalogued - in
various forms.

University and Collegiate Libraries.—The earliest library
of the University of Oxford was in existence in 1337; the second
was founded by Humphrey, duke of Gloucester (d. 1447); these
perished, and the Bodleian library was founded in 1598 and en-
dowed in 1611 by Sir Thomas Bodley (g.v.). He opened the

.library in 1603 with upwards of 2,000 volumes. In 1610 he ob-

tained a grant from the Stationers’ company of a copy of every
work printed in the country, a privilege still enjoyed under the
Copyright Acts. Other chief benefactors have been Archbishop
Laud, John Selden, Richard Gough,:Francis Douce, Lord- Sunder-
lin (brother of Edmund Malone) and Richard Rawlinson. The
library now contains almost 1,250,000 printed volumes, and about
40,000 manuscripts (other than charters, rolls, etc.). In oriental
manuscripts it is, perhaps, superior to any other European library;
and it is exceedingly rich in other manuscripts, especially in Eng-
lish literary and local history, and in early printing.
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The Radcliffe library of natural science, founded by Dr. John
Radcliffe (d. 1714) and opened, in 1749, in the domed building
known as the ‘“Radcliffe Camera,” was transferred to the new
University museum and laboratories in 1860, when the trustees
offered the use of the Camera to the curators of the Bodleian; the
building was transferred absolutely in 1927. In the Camera are
the modern books, and it also serves as a reading-room, especially
for undergraduates and in the evening. Departmental libraries
forming part of the Bodleian are the Indian institute, the Law
library, Maitland library (social and legal history), and Rhodes
house (Colonial history).

The Bodleian library is open by right to all graduate members
of the university; and to other recommended students. The ordi-
nary expenditure is about £10,000. A large repository has been
arranged for book storage underground. A new building with
capacity for 5,000,000 volumes has been approved (May, 1936),
designed by Sir Gilbert Scott (g.v.).

The: Taylor institution for' modern languages is due to the
benefaction of Sir Robert Taylor, an architect (d. 1788). The
Finch collection (bequeathed in 1830), is kept with it.

The libraries of the several colleges vary considerably. That
of All Souls was established in 1443 by Archbishop Chichele, and
possesses 40,000 printed volumes and 300 mss., and is rich in law.
The library of Christ Church is rich in divinity and topography.
Corpus possesses a fine collection of Aldines, with about 400 mss.
Exeter college has classical dissertations and English theological
and political tracts. Jesus college has the bequest of Sir Leoline
Jenkins and also Welsh mss. Keble college has the mss. of many
of Keble’s works. Magdalen college has about 22,500 volumes
and 250 mss. with scientific and topographical collections. The old
library of Merton college (see above) now specializes in modern
foreign history and philosophy. New college has about 17,000
printed volumes and about 350 mss., including several presented
by its founder, William of Wykeham. Oriel college has a special
collection on comparative philology and mythology. Queen’s
college is strong in theology, in modern history, and in English
county histories. St. John’s college library is largely composed of
theology and law before 1750, and medical books of the 16th and
17th centuries. Wadham college has the botanical books be-
queathed by Richard Warner (1775) and Benjamin Wiffen’s
collection on the Spanish Reformers; Worcester college has of
late specially devoted itself to classical archaeology. It is also
rich in old Enghsh drama and poetry, and drawings by Inigo
Jones.

The Umver51ty hbrary .at Cambridge dates from the earlier
part of the 1s5th century. Two early catalogues are preserved,
the first embracing 52 vols. and dating from about 1425, the sec-
ond a shelf-list, apparently of 330 vols., made in 1473. The li-
brary, which contains about 1,000,000 vols. and 19 miles of
shelves, has the copyright privilege. It includes a fine series of
editiones principes of the classics and of the early productions of
English and Netherlandish presses. The mss. number over 10,000,
in which are included -a considerable number of adversaria or
printed books. with ms. notes, which form a leading feature in the
collection. The most famous of the mss. is the Codex Bezae of
the four gospels and the Acts, which was presented to the uni-
versity by Beza himself.

There is a library attached to the Fitzwilliam museum, be-~
queathed to the university in 1816. It contains printed and ms.
music, and a collection of illuminated mss., chiefly French and
Flemish. Catalogues and reprints have been published.

Trinity College Library.—The library of Trinity college has
over 100,000 printed and nearly 2,000 ms. volumes. Amongst
special collections are.the Capell collection of early dramatic and
especially Shakespearian literature, German theology and philos-
ophy, and the Grylls bequest in 1863 of 9,600 vols., including
many early printed books. There are printed catalogues of the
Sanskrit and other oriental mss. by Aufrecht and Palmer, of the
incunabula by Robert Sinker, and of the Capell collection by
W. W. Greg, 1903.

Clare college library includes George Ruggle’s early Italian and
Spanish plays. The library of Corpus Christi college is famous for
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the bequest made by Archbishop Parker in 1575.. The printed
books are less than 5,000 in number; the ancient mss. attract
scholars from all parts of Europe. Gonville and Caius college
library is of early foundation. The printed books of King’s col-
lege include the bequest by Jacob Bryant (1804). The mss. are
almost wholly oriental.” Magdalene. college is remarkable for
popular literature and for naval mss., the greater portion of which
is in the Pepysian library. (See Pepvs, Samuer.) The library of
Peterhouse, the oldest in Cambridge, possesses a ‘catalogue of
some 600 or 700 books dating from 1418. It has a unique collec-
tion of ms. music. Queen’s college library contains about 30,000
vols., and is rich in-Semitic literature. The library of St. John’s
college is rich in early printed books.and English history.

The Library of the University of London, founded in 1837, now .
at South Kensington, has. over 300,000 vols., and includes the
Goldsmiths’ Economic (60,000 vols.), and a' musical Lbrary.
Other collections .are-De Morgan’s collection of mathematical
books, Grote’s classical library, etc.

Umver51ty college library, Gower street, established in 1829,
has 286,000 vols., including Jeremy Bentham s library, Morrison’s
Chinese library, Barlow’s - Dante library, - collections of - law,
medicine (including medical history), mathematical, Icelandic,
theological, art, oriental and other books.

King’s college library, founded in 1828, has over 70,000 vol-
umes. - In close association with the Umver51ty of London is the
London School of Economics and Political Science (1896), in
which is housed the British Library of Political Science, with 250,-
0006 books and 500,000 pamphlets and official reports.- The School
of Oriental- Studies was: established in 1916 in the building of the
London institution. . The library of Sion.college (1635) is rich in
liturgies, Port-Royal authors, etc., and contains about 200,000
vols. classified on a modification of the decimal system. The
copyright privilege was. commuted in 1835. -

English Provinces.—The Rothamsted Experimental Station
has an agricultural library of 20,000 volumes. The other English
universities and colleges have libraries; the chief are: Manchester
(203,000 vols.); Birmingham (130,000 vols.); Liverpool (1oo,-
ooo vols.); Leeds (98,000 vols.); Sheffield (83,000 vols.) ; Bristol
(70,000 vols.), absorbing in 1924 the library of the Bristol Med-
ical Chirurgical Society (1831); Durham. (39,000 vols.) has many
incunabula.’ That of Exeter is combined. with the: City library.
The Association of University Teachers established in 1925, at
Birmingham, an enquiry bureau for the University libraries, to
act as a centre for mutual lending; this it is intended to transfer
when possible to the central library for students. The University
libraries share in the grants made by the Government’s Universi-
ties Grants committee. ‘A few of the libraries of theological
colleges and public schools are important and have historical col-
lections; incunabula, etc., such as Oscott college (1838), 36,000
vols.; Stonyhurst college (1 794), ¢. 40,000 vols.; Shrewsbury
school, 7,000 vols., etc. :

Scotland —-The Un1vers1ty library of Edinburgh originated in
a bequest of books made to the town in 1580 by Clement Little,
advocate. In 1831 the books were femoved to the present build-
ing. Modern accessions have been the Halliwell-Phillips. (Shake-
speare), the Laing: (Scottish mss.), the Baillie (oriental mss.) and
the Hodgson (political economy). The library now consists of
about 350,000 vols. of prmted books, with over 8,000 mss. v

All schools and colleges in Scotland are well equlpped with 1i-
braries. The oldest University Library, St. Andréws (1456) con-
tains well over a quarter of a million  volumes. Glasgow (15th
Cent.) has 255,000 volumes; Aberdeen (1500) 260,000 volumes.
Among others are New College, Edinburgh . (1843), 50,000 vol-
umes, and Royal Technical College, Glasgow, 16,000 volumes.

Ireland.—In 1601 the English army, to commemorate their
victory at Kinsale, subscribed £1,800 to establish a library in the
University of Dublin. :Later bequests and. gifts have been Sir
Jerome Alexander’s (law books and mss.), 1674; Palliser, 1726;
Gilbert, 1736; and Quin. (classical and Italian), 1805. In 1802
the collection of 20,000 vols. formed by the pensionary Fagel, was
acquired. The library enjoys the copyright privilege. After the
recognition of the Irish Free State the right was confirmed. The
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library now contains 386,000 vols. and over 2,000 mss. There is
no permanent endowment. There is a printed catalogue of the
mss. (1900) and incunabula (1890).

Queen’s college, Belfast (1849), has about 101,000 vols.;
Queen’s college, Cork (1849), 100,000; University college, Dub-
lin, 65,000; and St. Patrick’s college, Maynooth (1795) about
55,000. (See L. Newcombe, The University and College Libraries
of Great Britain and Ireland, 1927.)

Cathedral and Church Libraries.—With one or two excep-
tions, libraries are attached to the cathedrals. -Intended for the
cathedral or diocesan clergy, they are in most cases open to
persons suitably introduced. Many have valuable mss., but most
were ravaged in the Civil War, and the printed collections are
the work of antiquarian deans of the 18th century. That of St.
Paul’s cathedral was founded in very early times, and now num-
bers some 22,000 vols. and pamphlets, with a good collection of
early Bibles and Testaments, Paul’s Cross sermons, and works
connected with the cathedral (catalogue 1893).

For the library of Christ Church, Oxford, which belongs alike
to the college and the cathedral, see above. That of Durham,
20,000 vols., dates from monastic times, and possesses many of
the books which belonged to the monastery. The collection is
fairly general, and is kept up to date. It is especially rich in
very early mss., written at Durham. The library at York is open
to the public, has many valuable mss. and early printed books. It
includes Edward Hailstone’s topographical library (catalogue of
pr. bks., 1896). The foundation of the library at Canterbury
dates probably from the time of Augustine, but nothing of the
pre-Conquest library survives. Many of the mss. originally here
were transferred by Archbishop Parker to Corpus Christi college,
Cambridge (catalogue 1743 and 1802, of mss. 1911). The present
building was erected in 1867. The Lincoln cathedral library
(catalogue 1859, of incunabula 1925, of mss. 1927) was re-
founded by Dean Honeywood, at the Restoration, in a buﬂding
by Wren. Chichester dates from the Restoratlon only; Ely is
rich in the non-jurors. Exeter possesses many Saxon mss.,
cluding the “Exeter Book” of Old English poetry, the glft of
Leofric, the first bishop. At Lichfield the existing library is post-
Restoration, but includes the famous Evangeliary of St. Chad.
The collection at Norwich is chiefly modern. The earlier library
at Peterborough being almost destroyed in the Civil War, Bishop
White Kennett refounded it, but many of his books have been
lost. Salisbury is rich in incunabula (catalogue 1880). Win-
chester cathedral library is mainly the bequest of Bishop Morley

(17th century). The library at Bristol was burnt and pillaged-

in the riots of 1831. At Chester, in 1691, Dean Arderne be-
queathed his books and part of his estate “as-the beginning of
a public library for the clergy and city.” The library of Hereford
(catalogue of mss., 1927) is a good specimen of an old monastic
chained library; Worcester has fine mss. (catalogue, 1906, and of
incunabula, 1910). The four Welsh cathedrals were supplied with
libraries by a deed of settlement in 1709. All are small; the
largest, St. Asaph, has about 1,750 volumes. That founded by
Archbishop Leighton in 1684 in Dunblane cathedral (2,000 vols.),
is the only cathedral library in Scotland of any historic interest.
The public library established about 1694 in St. Patrick’s cathe-
dral, Dublin, by Archbishop Marsh, was incorporated in 1707,
*and endowed by its founder at his death in 1713. The books are
chiefly theological and include the libraries of Bishop Stillingfleet
and of Elias Bouhereau, the first librarian. In 1849 Beriah Bot-
field published Notes on the Cathedral Libraries of England.

The best Catholic libraries in London are those of Brompton
Oratory (1849—35,000 vols., 3,000 pamph.) and Westminster
cathedral (22,000 vols. and valuable archives). The archiepiscopal
library at Lambeth palace (41,000 printed books and 1,300 mss.)
has been enriched by the gifts of Laud, Tenison, Manners Sutton,
and others of his successors. It is rich in theology and Church
history. Of the illuminated mss.; and early printed books, cata-
logues have been issued by S. R. Maitland (1792-1866). The mss.
are described in H. J. Todd’s catalogue 1812, and the older
volumes by M. R. James, 1goo.

Endowed Libraries.—In London the Bishopsgate institute
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(1891), founded out of City charities, contains about 50,000
vols., and a fine collection of prints, drawings and maps of London.

"The Cripplegate institute (1896) in Golden lane, also founded

out of charity monies, has three branches—St. Bride institute;
the Queen street, Cheapside, branch; and St. Luke’s institute.
The St. Bride Foundatlon Technical Reference Library (1893) is
a very complete collection of about 30,000 vols. on printing and
allied arts. Dr. Williams’s library (over 75,000 vols.), founded in
1716 by the will of Dr. Daniel Williams, is primarily theological,
and has been enlarged to include philosophy, history and literature,
with collections of theosophy and of the works of Boehme, Law,
and other mystics. The mss. include the original minutes of the
Westminster Assembly, letters and treatises of Richard Baxter
and the journals of Crabbe Robinson.

The most notable of the English provincial endowed libraries
are those of Manchester. That founded by Humphrey Chetham
in 1653 is still housed in its old collegiate buildings (100,000
vols. and mss.). More important is the John Rylands. In 1928
the John Rylands had 310,000 vols. and 10,000 mss., including the
6,000 Crawford mss. from Haigh Hall, bought in 1901, and 20,000
French Revolution broadsides, etc., presented by the earl of
Crawford in 1924. Other considerable endowed libraries are the
William Salt, Stafford (20,000 vols. of Staffordshire history)
opened 1874; the Solon Ceramic library, Stoke-on-Trent (5,500
vols. and 100 current periodicals); St. Deiniol’s (1894), Ha-
warden, founded by W. E. Gladstone; and the Shakespeare
Memorial (1879), Stratford-upon-Avon

The oldest endowed library in Scotland is the Innerpeffray,
Perthshire (1680), founded by David Drummond, 3rd Lord Mad-
ertie. The most important is the Mitchell in Glasgow, founded by
Stephen Mitchell (1874), opened in 1877. It contains valuable
collections of Scottish poetry, Burns’ works, Glasgow printing,
and art. It contains over 250,000 vols., and is the reference library
for the Glasgow public library system. Glasgow also has Stirling’s
and Glasgow Public Library (1791), which was amalgamated
with an existing subscription library (60,000 vols.) and Baillie’s
Institution Free Reference’ library (24,000 vols.) established un-
der the bequest of George Baillie (1863), but not opened till 1887.
The public library of Armagh, Ireland, was founded in 1770.

Libraries of Societies and Learned Bodies.—Full particu-
lars of most will be found in R. A. Rye’s Libraries of London: a
Guide for Students (3rd ed., 1927), and a more summary guide,
covering the whole country, in the 4slib Directory, 1928.

Of the law libraries, that at Lincoln’s Inn, London, is the oldest
and the largest (72,000 vols.). That of the Middle Temple con-
tains 70,000 vols. The library of the Inner Temple is known to
have existed in 1540. Its chief collections are William Petyt’s

~mss., received in 1708, John Adolphus’s historical pamphlets, and

the Crawford collection on crime. There are about 62,000 .
vols. Gray’s Inn library (30,000 vols.) was established before

1555. The Law Society (1828) has 62,000 volumes. The Royal

Institution of Great Britain (1803), possessing a general refer-

ence subscription library of about 150,000 vols., was closed in

1916, its oriental section remaining to help found the London

University School of Oriental Studies, while its Western books

went to the university and college libraries.

The best library of archaeology is the Society of Antiquaries’,
Burlington House, 60,000 vols., many mss. and early printed
books. For natural sciences there are the libraries of the Royal
Society (1667), in Burlington House, which contains over 100,000
vols., mainly publications of . scientific bodies (the celebrated
Arundel bequest, dating from the society’s infancy, has been dis-
persed), Geological Society (1807), 40,000 vols. and maps; the
Linnean Society (1788), 50,000 vols.; the Zoological Society
(1829), about 36,000 vols. The Royal Society of Medicine
(1907), incorporating a number of medical societies, 120,000
vols.; the Royal College of Physicians (1525), 40,000 vols.; the
British Medical Association, 20,000 vols.; the Royal College of
Surgeons (1800), 60,000 vols.; the Medical Society (1773), .
largely historical, 20,000 vols.; the Chemical Society (1841), over
30,000 vols. Other important London society libraries are the
Royal Geographical Society (1830), 80,000 vols., and numerous
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maps, open to the public for reference; the Royal Colonial Insti-
tute (1868), 184,000 vols. of British colonial literature; the Royal
United Service institution, Whitehall (1831), 32,000 vols., belles-
lettres, politics and history. The Gladstone library (31,000 vols.
and pamph.) of the National Liberal Club may be used occa-
sionally by non-members; the Garrick (a small dramatic collec-
tion), and the (Senior) United Service Club (Dugald Stewart’s
library) may be mentioned. Very few club libraries are super-
vised by trained librarians. Libraries are owned by the British
and Foreign Bible Society (catalogue of Bibles, 1903-~11), the
Institution of Civil Engineers (53,000 vols.), the Institution of
Electrical Engineers (25,000 vols.), the Royal Academy (10,500
valuable vols.), the Royal Institute of British Architects (23,000
vols.), and many others.

The library of the Writers to the Signet (1722), now contains
about 150,000 vols., with early prints and other rare books espe-
cially in British topography

The library of the Royal Irish Academy at Dublin (1783, 50,000
vols. and over 2,000 Irish mss.), is partly supported by a Govern—
ment grant and is freely open.

Among subscription libraries, the London library (300,000)
stands first in order of importance. It was founded in 1841 as a
lending library for the use of scholars, largely at the instance
of Carlyle. Author and subject catalogues have been printed, the
latter of great value.

The first circulating library in Birmingham was opened in
1757, and was followed by Liverpool Lyceum (1758) and Warring-
ton’s (1760), both merged in the museum, and by Leeds (1768).

Other proprietary libraries have been established at Leicester,
Liverpool (Athenaeum, 1798), Manchester, Newcastle, Belfast
(the Linen Hall library), Nottingham and elsewhere. In Scotland
the first subscription library was started by Allan Ramsay, the
poet, at Edinburgh in 1725. Commercial subscription libraries
have increased greatly, Mudie’s (1841), W. H. Smith’s, and The
Times Book Club being typical modern examples.

Many of the principal clubs possess libraries; that of the
Athenaeum (London) is by far the most important. It now num-
bers about 75,000 vols. of choice books. The pamphlets (of which
also there is a complete printed catalogue), include those col-
lected by Gibbon and Mackintosh. Next comes the Reform club,
with about 60,000 vols.

Public Libraries.—The first act of parliament authorizing the
establishment of public libraries in England was obtained by Wil-
liam Ewart, M.P., in 1850. In 1853 the act of 1850 was extended
to Ireland and Scotland.

The Public Libraries Amendment Act of 1919, besides estab-
lishing the county as a library unit, remaved the rate-limit in
England and Wales. The American library in 1928 was spending
roughly four to five times as much per head as the average British
library.

British Library Legislation.—The main points in British
library legislation are as.follows:—(a) The acts are permissive
and not compulsory. (b) Municipal libraries are managed by
committees appointed by the local authorities, who may delegate
to them all their powers and duties. Glasgow has contracted them
out by a special act. In Ireland, committees are appointed much as
in England. (c¢) Power is given to provide libraries, museums,
schools for science, art galleries and schools for art. (d) The
regulation and management of public libraries are entrusted to the
library authority, which may either be the local authority or a
committee with a full or partial delegation of powers.

The London Government Act, 1899, by uniting various vestries
or boards, extinguished about 23 library areas. The Metro-
politan County of London in 1928 comprlsed 2% library areas, or,
counting also the City, 28.

From 1887 progress has been rapid. An immense stimulus was
given from about 19oo, when Andrew Carnegie (g.v.) began to
present library buildings to towns in England as well as to Scot-
land and the United States. In 1926, 57 out of 62 counties, 81 out
of 82 country boroughs, all metropolitan boroughs, 232 out of
249 municipal boroughs, 732 out of 792 urban districts, and 12,660
out of 12,841 are, by adoption or inclusion, library areas under
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the acts. But 49 urban areas, with a population of 580,000, had
then no library service, nor in 1925 had half the rural population
of the country.

Building Developments and Equipment.—The Carnegie
Trust, in 1917, ceased to make grants, and in 1925 decided to con-
sider no further applications. The total sum expended by the trust
on public library buildings in 1914—26 was £295,600. In every case
“open access” was adopted, and stress was laid upon accommoda-
tion for children. Good specimens may be seen at Manchester and
Croydon. Great improvements were effected in design. Card cat-
alogue and subject-lists have almost entirely taken the place of
printed catalogues. Library policy has, also, become far more
liberal than it was before the World War. Of the greatest im-
portance to business men has been the establishment in great city
libraries, since 1919, of commercial and technical departments,
notably those of Birmingham, Manchester, Liverpool and Glas-
gow.

There is one important municipal hbrary which is not rate-
supported under the Public Libraries Acts. This is the Guildhall
reference library of the Corporation of the City of London. A
library was established for London by Sir Richard Whittington
between 1421-26. But it did not remain without accident; about
1549 the Lord Protector Somerset carried off three cart-loads of *
books, and during the great fire of 1666 the remainder together
with the buildings were destroyed. Nothing was done to repair the
loss until 1824; a new library was opened in 1828.

The library (nearly 200,000 printed vols. and nearly 135,000
mss. in 1928) includes a special collection of books, prints and
drawings about London, the Solomons Hebrew and rabbinical
library, the National Dickens library, etc., and the libraries of the
Clockmakers’ and Gardeners’ companies and of the Old Dutch
church in Austin Friars.

British Library Administration.—A brief statement of the
work and methods of public libraries in the United Kingdom
will help to give some idea of the extent of their activities. In
1909 60 million vols. were circulated every year for home-reading,
54% representing fiction, including juvenile literature. The refer-
ence libraries issued over 11 million vols., exclusive of books con-
sulted at open shelves, and to the reading-rooms, 85 million visits
are made per annum. It is evident, moreover, that a complete
revolution in library practice has been effected since 1882. Very
little had been accomplished in the way of scientific classification
schemes, although the decimal method of Melvil Dewey had been
applied in the United States. Dewey’s system is now in use in
180 public libraries, J. D. Brown’s “subject” classification in 59;
the later but important library of Congress system in about five.

A complete catalogue of a general popular library contains no
addition to bibliography, is costly and is out of date the moment
it is printed. Modern libraries therefore compile complete cata-
logues only in manuscript form, and issue cheap class-lists, supple-
mented by lists of recent accessions.

The idea of using separate clips or cards for cataloguing books,
in order to obtain complete powers of arrangement and revision,
is not new, having been applied during the French revolutionary
period. The card system is perhaps the most generally used, but
many improvements in the adjustable binders, called by librarians
the “sheaf system,” already begin to make this latter form a
serious rival. The card method consists of a series of cards, each
bearing one entry, kept on edge in trays or drawers, to which pro-
jecting guides are added in order to facilitate reference. The
sheaf method provides for slips of a uniform size being kept in
book form in volumes capable of being opened by means of a
screw or other fastening, for the purpose of adding or withdrawing
slips. Both sides of a slip may be used, while a number of entries
may be made on one slip. For great research libraries, however, the
catalogue in volumes, though expensive to keep up to date, is the
easiest to use.

In the United States, practically every library has its open shelf
collection. On the continent of Europe, however, this method is
rare. The first “safeguarded” open access municipal lending
library was opened ‘at Clerkenwell (now Finsbury), London, in
1893. Every year several municipal systems are reorganized in
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this way, and nothing but local lack of funds prevents the uni-
versal adoption of the system. ‘

In America losses are sometimes enormous, one library having
confessed to a loss of 35,000 volumes in a single year. The pre-
cautions of the British plan are automatic locking wickets for
entrance and exit, and registration of borrowers. The great
majority of British and American libraries use cards for “charg-
ing” or registering books lent to borrowers.

Various Activities of Libraries.—Other activities of modern
libraries which are common to both Britain and America are
courses of lectures, drawing attention to the books in the library,
book exhibitions, work with children, provision of books for the
blind and for foreign residents, travelling libraries and the educa-
tion of library assistants. In some districts (e.g., Leicester) the
libraries keep public elementary schools supplied with books, over
which the teachers are able to exercise supervision. Under the
Law of Property Amendment Act, 1924, all manorial documents
were placed under the charge of the master of the rolls, who could
order their deposit in authorized repositories. Many public li-
braries and some of local societies were so designated, and the
care of archives received a great stimulus; their study had, since
1919, been included in the curriculum of the School of Librarian-
ship, and was added in 1927 to that of the Library Association.

Excellent work has been accomplished within recent years by
the Library Association and the University of London School of
Librarianship in the training of librarians.

The report of the departmental commjttee on public libraries,
1927, is the best survey of the field since that of 1849. The com-
mittee aimed at stimulating backward authorities by showing what
is done in more favoured places. They were opposed to putting the
libraries under the education authorities. The effect of the report
was to outline a co-ordinated national system of public libraries,
consisting of the urban libraries and the county libraries, with
their village and small town branches, all these working together
in regional schemes of co-operation, and beyond them the Central
Library for Students acting as a reserve for out-of-the-way books,
and acting as the centre for mutual loans between a large circle
of special libraries, and the public libraries. The report obtained
general approval, notably that of the Library Association. In the
same year the Scottish Library Association appealed to the secre-
tary of State for Scotland to appoint (and the minister of finance
in Northern Ireland appointed) similar committees to make
enquiry and report on the library service in those countries.

(X.; A Es)

COUNTY LIBRARIES

Whilst the library movement made notable headway during the
last quarter of the 1gth century, largely through the generous
financial encouragement of Andrew Carnegie, the 28 years that
followed have witnessed a greater, and, since 1918, a much more
rapid advance. Before this date the service was severely handi-
capped by two restrictions: the one penny rate limit, which, ex-
cept in the largest cities, precluded anything like adequate expend-
iture on books and salaries, and the almost total impossibility of
applying the Public Libraries Acts in the smaller centres of
population. An admirable statistical report, setting forth in detail
the anomalies and difficulties of the situation, was prepared by
Prof. W. G. S. Adams and published by the Carnegie United
Kingdom Trust in 19r5. From this it was manifest that the
position in the towns could not be remedied without the removal
of the rate limit, and the only hope for the rural areas was in
some broad scheme of co-operation. The Library Association had
persistently agitated for new legislation, with the former object
as the most urgent item. Pending action by the Government, the
Carnegie Trustees now set up a number of circulating systems on
a regional basis, as an experiment and an object lesson to show
how the rural problem should be solved.

Legislation.—The position of these rural systems was regu-
larized in Scotland by the Education (Scotland) Act of 1918,
empowering county education authorities to make book provision

" for children and young persons attending schools or classes, and
for adults. The subject was also dealt with in an interim report
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by the adult education committee of the Ministry of Recon-
struction; and, almost immediately, the Public Libraries Act of
1919 was passed, authorizing county councils to adopt the acts;
to levy a rate, and provide a library service through their educa-
tion committees. Similar powers were granted in Northern Ire-
land by the Public: Libraries Act of 1924, and in the Irish Free
State by the Local Government Act of 1925. :

Success of the County Library System.—Hitherto, such ru-
ral library systems as had been established, were financed by the
Carnegie Trustees, who continued to offer to defray the capital
expenditure of county councils which were willing to adopt the
acts. During the period 1915-27%, the grants made by the trustees
for this purpose in Great Britain totalled £263,785, with some sup- .
plementary grants for the period ending in 1930. Further sums are
being allocated to Irish county libraries, and grants are made from
time to time for special objects. In their report issued in March
1928, the trustees show that 22 English, three Welsh and six
Scottish counties are now independent of their assistance, and
will henceforth rely entirely on public funds. Thus. it is obvious
that the progress of the system has been extremely rapid, only
five counties, by the end of 1926, not as yet adopted the
Public Libraries Acts, one of these being London, where there
is no area not already provided for by previous adoption of the
acts, and the other Westmorland, which has a scheme based on the
Kendal public library. The rate of this expansion is indicated by
the figures given in the report of the Public Libraries Committee
set up by C. P. Trevelyan, then president of the Board of Edu-
cation, in 1924, which completed its proceedings in 1927. In
1911 the population in England and Wales resident in library
areas amounted to 62-5% of the total. . The percentage rose to
688 by 1921, to 9o-4 by 1924, and by 1926 to 96-3. Of this last
figure, the urban library service accounts for 64.1%, and the
county systems for 32.29%. Thus only 3-7% of the population
now reside in areas for which there is as yet no provision and
none even contemplated.. The committee therefore propose that
the remaining county councils should be constituted library au-
thorities for their areas; and, further, that those councils which
have excluded certain populous areas, covered by towns or urban
districts, should be constituted library authorities for the whole.
The result would be to bring in a further population of 1,332,000.
The report pointed out, however, that a library area does not
necessarily imply a library service, and that, so far as they were
able to ascertain, in 1925 only about one-half of the 12 millions
dwelling in county library areas were actually enjoying a library
service.

The system began with the periodical supply of boxes of
books to village centres, usually in schools, and the boxes were
sent by railway or other carriers. An increasing number of
counties now have their own motor-vans, which are fitted with
shelves and form small travelling libraries, affording the local
volunteer librarian some opportunity of choosing books on the
spot. Here and there, local interest or the philanthropy of some
well-wisher has resulted in the formation of small stocks of
reference books, and even the opening of a village reading-room.
Special provision is usually made, so far as resources permit, for
adult classes, and special collections are formed for teachers.
The problem of the community of 1o to 20 million inhabitants
embraced- by a county area is gradually being solved by the
method of differential rating, small libraries of the municipal
type being established in such places. Middlesex is an excellent
example of the policy of co-ordinating the municipal library and
the rural system. Two other experiments that will be watched
with attention are being carried out in Cornwall and Northern
Ireland. In Cornwall, seven borough and two urban district
libraries have been brought into a co-operative scheme for the
whole county. The Belfast library has been encouraged by a
liberal grant from the Carnegie Trustees to become the centre
of a regional scheme of co-operation for the whole of Northern
Ireland. Merely fractional rates, as low as one-tenth to one-fourth
of a penny were raised by the county authorities in the -first
instance. In some places these have risen to a half-penny, or
even more, But it is admitted that the county services are seri-
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ously under-financed, and that as the public realizes the benefits
and opportunities Wlthm thelr scope a much more liberal provision
will be demanded.

Post-war Developments.—In both county and town, prog-
ress since the act of 1919 would have been far greater but for
the general anxiety to keep down the rates. That act abolished
the rate limit in England and Wales, and next year the limit in
Scotland was raised to threepence, and in Ireland the same, with
an extension to sixpence in county boroughs. (In Northern Ire-
land the penny rate limit was re-established in county council
areas, with a possible differential rating for urban districts, to a
maximum of threepence, with ‘Government consent.) Most of
the municipal libraries proceeded to levy rates in proportion to
their necessities. But, with the increase in the prices of books,
other expenses, and the persistent demand for retrenchment, it
has been difficult- to maintain efficiency in municipal libraries at
the high level desired, and the pay of the assistant is still incon-~
sistent with the idea that he is entering a learned profession.
The public libraries committee offer various recommendations for
the general improvement of the service, particularly by schemes
of co-operation; but they were not of opinion that the urban

- libraries should be transferred to the education committees, or
that the numerous library districts in the metropolis should be
unified under the London County Council. Only one member

pressed for the latter reform.

The Central Library for Students.—Most important among
these schemes for general or local co-operation was the plan for
developing the Central Library for Students, as a national library
forming a special department of the British Museum; to be a
supplemental supply to the municipal and county libraries
throughout England and Wales (Scotland and Ireland being sup-
plied from the depbts at Dunfermline and Dublin), and to under-
take such other urgent duties as the preparation of a union cata-
logue, ‘the organization of an information bureau, and the: issue
of periodical book-lists. ‘This library was started in 1917, largely
to provide books for adult classes; but has grown frem a collec-
tion of 3,000 books to a collection of 37,560, a large proportion
of them costly works, supplying, in 1927, no less than 463 libraries
with books they were unable to afford. - The Central Library is
mainly financed by an annual subsidy of £3,000 from the Car-
negie Trustees. By a mutual arrangement with a large number of
outlier libraries, comprising various public-libraries, and such
important research libraries as the Science library at South Ken-
sington, those of the London School of Economics, the Linnaean,
Folk-Lore, and Royal Asiatic Societies, the Society of Antiquaries,
the Royal Colonial and Royal Anthropological Institutes, and the
Royal Irish Academy, it is able to satisfy the needs, not only of
students, but also of advanced research in all parts of the coun-
try. The public libraries committee outline a system of co-
operation in which public libraries would be grouped round
regional - centres, usually the great urban libraries, with a federa-
tion of special libraries pooling their resources, and a central
library acting as centre of the whole system. They recommend
that an interim grant of £5,000 a year should be made by the
Government to the Central library to establish it on a sound

* basis, and that the Science library should have anadditional
£3,500 a year to enable it to act in' co-operation as the central
supply for research students in science.. The aggregate cost to
the: national ‘exchequer of their “proposals for the development
of the Central library and of the ‘Science library, and of the agency
for central cataloguing, would not'exceed £12,000 a year; and
the benefit to scholarship, research, lndustry and commerce would
be incalculable.

Co-operation with Special Libraries.—The growth in num-
bers and extent of special libraries of all kinds has been re-
markable during the period reviewed. The valuable work of the
Association of Special Libraries and Information Bureaux; estab-
lished in 1923, has been a main factor in promoting this; and the
publication of their Directory, “Aslib” (1928), another work
financed ‘by the Carnegie Trustees, is an immense benefit to
librarians and users of libraries, since it is the first systematic sur-

vey of the special library resources of the nation. Similarly, the

LIBRARIES

9

work of the joint standing committee on (university) library
co-operation is doing much to facilitate the mobilization of the
resources.of university and other learned libraries, and the publi-
cation of the World List of Scientific Periodicals has materially
contributed to the same object.

Librarianship.—The Library Association, which for many
years had striven to raise the educational status of workers in
libraries, and had held lectures, correspondence classes and ex-
aminations, with that purpose, appealed in 1917 for the estab-
lishment of a day school within the University of London, for the
regular training of librarians. With the support of the Carnegie
Trustees, who undertook to provide £1,500 a year for the first
quinquennium, the School of Librarianship was opened at Uni-
versity college, London.” A reduced grant was made for the sec-
ond quinquennium, the balance required being made up by the
university senate. According to the latest report, 549 students
have been admitted to the school during the nine years covered,
including many part-time students engaged in library work in
the London area. A large and increasing number of these were
already graduates of various universities. Easter and summer
schools have been held both at home and abroad, with excel-
lent results. The influence of the school in raising the educational
standard of librarianship, improving salaries, and increasing the
proportion of women, relatively to men, employed ‘in libraries,
has been considerable. The recent Government report is em-
phatic on the need for improved educational qualifications for
librarians, and urges that the School of Librarianship, which is
performing a national service, should be maintained, and that it
“would appear to have a strong claim on the funds which the
university receives from the State.” An appeal for a permanent
endowment fund has recently been launched. Classes in librarian-
ship have also been started at Manchester, mainly for the benefit
of assistants in that neighbourhood, and at Dublin for Irish stu-
dents. Many library authorities now require a sound standard
of general education from entrants to the service, and the Library
Association specifies the matriculation standard for candidates for
its certificates.

Other Library Developments.—The only obstacle to a gen-
eral advance, after the Government report of 1927, as rapid
and epoch-making as that which followed the Government report
of 1919, is the present demand for economy. Great events are
pending; and will probably, in a few years, be matters of history.
The British Museum, in spite of the great extensions of a few
years back, is still cramped for space; a large part of the interior
is about to be reconstructed, and it is proposed to enlarge the
Hendon repository and remove all newspapers there. Cambridge
has decided to remove the University Library to a new building.
Oxford is about to settle the problem of the Bodleian by erecting
an additional building across Broad street and a repository at
Jordan Hill for material not in constant request. What is healthi-
est at the moment is the intense interest aroused by the many-
sided problems opened up by the growth of libraries, and by the
widening consciousness -of the immense part they must play in
every department of life. The adoption of a more active policy by
the Library Association, coupled with the appointment of a full
time paid secretary and the acquisition of permanent headquarters,
where they will probably soon be joined by other bodies having
cognate interests, should help to a concentration of effort in the
right direction. - (E.A.Ba)

BRITISH DOMINIONS

The majority of the British Dominions have permissive library
laws. The rate limit is not so strict in every case. There is, for
example, no rate limit in Tasmania; and South Australia may
raise a library rate equivalent to threepence in the £. In Africa,
Australia and Canada the Governments make grants to public
libraries. The Canadian and Australian libraries are administered
more or less on American, and those of South Africa, India, etc.,
on English lines.

Africa.—There are several important librariés in Seuth Africa.
The oldest library is the South African public library at Cape
Town, established in 1818, which enjoys the copyright-privilege
for the Cape (100,000 vols.). This library contains' the collection
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of colonial books bequeathed by Sir George Grey. This and the

Pretoria State library form together the National library; the-

legislatures have libraries, notably the Parliamentary library, Cape
Town, which includes the Mendelssohn Collection of Africana.
The chief public libraries are at Port Elizabeth, Kimberley, Dur-
ban, Bloemfontein, Bulawayo, Germiston, which has a country cir-
culating system, and Johannesburg, the only really free public li-
brary. All charge a subscription for borrowing. The Education De-
partment supports school libraries. The University library of Cape’
Town was being greatly developed in 1928. That at Pretoria de-
serves mention (40,000 vols.). (A summary of the literature of
South African public libraries, by P. Freer, will be found in The
Library Assistant, 1928.) In North Africa there are considerable
" collections at Cairo, especially the Royal library (1879) 107,000
vols., 23,000 mss., 500 papyri, and at Algiers, the latter under
French control.

Australia.—The various States legislate for libraries inde-
pendently, and maintain libraries. The Commonwealth library at
Canberra was founded in 1927. The State public libraries circulate
books to institutes, etc., in the country; Victoria subsidized local
iibraries. The local public libraries are those of Victoria at Mel-
bourne, 1853 (421,000 vols.); of New South Wales, at Sydney,
1867 (401,000 vols., including the Mitchell library); this was an
old subscription library bought by the Government; of South
Australia, at Adelaide (139,000 vols.); of Queensland, at Brisbane,
1896 (34,200 vols.); and of West Australia, at Perth, 1860
(142,000 vols.). The university libraries are Sydney (180,000
vols., including the fine Fisher collection, 1885); Adelaide
(70,000 vols.), which assists in control of the public library; Mel-
bourne (60,000 vols.); and Brisbane (30,000 vols.).

Tasmania.—Only Hobart (Tasmanian Public library, 1849)
had in 1925 used the large powers given by the act of 1867.

New Zealand.—In New Zealand there are 13 public libraries,
established under acts dating from 1869 to 1877, which allow a
penny rate. At Auckland the Turnbull Free Public library (1880)
has Sir George Grey’s Australasian collection and many rare
books (140,000 vols.), Christchurch, 1859 (44,000 vols.) and
Wellington, 1893, are the next largest. Wellington has the General
Assembly library. The university library of Otago, Dunedin, 1872,
is the chief academic library.

India and the East.—The chief library in India is the Imperial
library at Calcutta (152,000 vols.). At Calcutta the Sanskrit
college has 1,652 printed Sanskrit vols. and 4,000 Sanskrit mss.,
and many Jain mss.; Madras University library has a new and
handsome building. The library of the Asiatic Society of Bengal
was founded in 1784 (35,000 vols. and 20,000 mss.). The Geo-
logical Survey’s library has 50,000 vols.

The Bombay branch of the Royal Asiatic Society (1804) has
100,000 printed vols. and 2,000 mss. The Moolla Feroze library
(bequeathed 1831) is chiefly of mss., in Arabic and Persian. There
are libraries attached to Elphinstone college and the Universities
of Allahabad and Lahore (54,000 vols. each), Dacca (46,000
vols.), and Bombay (1864, 35,000 vols., including the Fawcett
Economic library). The library of Tippoo Sahib, consisting of
2,000 mss., fell into the hands of the British (catalogue 1809).

Perhaps the most remarkable library in India is that of the
raja of Tanjore, which dates from the end of the 16th or be-
ginning of the 17th century. There are now about 18,000 mss.
written in Devanagari, Nandinagari, Telugu, Kannada, Granthi,
Malayalam, Bengali, Panjabi, or Kashmiri, and Uriya; 8,000 are
on palmleaves. Dr. Burnell’s printed catalogue describes 12,375
articles.

The Royal Asiatic Society has branches, with libraries attached,
in many. of the large cities of India and the Far East. At Rangoon
there are several good libraries. The Raffles library at Singapore
collects books relating to the Malayan peninsula and archipelago.
In Ceylon there Is the Museum library at Colombo (1877, with
15,000 vols.). The All-India Public Library Association, formed
in 1923 to spread the public library movement throughout India,
by means of provincial library associations, a quarterly journal,
periodical conferences, the issue of pamphlets, and the training
of librarians. In Baroda, Travancore, Pudukottai and Mysore the
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State helps liberally, and the movement has made progress. In
British India hardly any Government help is forthcoming, save
for libraries under State management in capital cities.

Palestine.—The chief library is the Hebrew National and Uni-
versity library (1925), 136,000 vols., which contains the Gold-
zieher Hebrew and Klein mathematical collections, and publishes
a quarterly review, Kiryath sefer.

Canada.—The most important public library is that of Toronto
(1883), which has over 400,000 vols., and includes a notable
children’s department in a separate building, and which compiles
the annual Canadian Catalogue of new books since 1921-22 (pub-
lished 1923); the central reference building was, in 1928, about
to be rebuilt. '

There were in 1909, 413 public libraries described as 131 free
and 234 not free. The other most important libraries in Ontario
are:—Queen’s university, Kingston (1841), 150,000 vols., rich in
Canadian history; Library of Parliament, Ottawa, about 300,000
vols., Legislative Library of Ontario, Toronto (1867), about
150,000 vols.; University of Toronto (1856), 220,000 vols. and
77,000 pamphlets.

In the province of Quebec, there are several large and impor-
tant libraries, among which may be mentioned the Fraser institute,
Montreal (1885), 103,000 -vols.; McGill university, Montreal
(1855), 268,000 vols., comprising many important collections;
the Seminary of St. Sulpice, Montreal, about 223,000 vols.; Laval
university, Quebec, 173,000 vols.; and the Library of the Legis-
lature (1792). .

In the province of British Columbia, under an act of 1919, a
public library commission governs the six public libraries, 23
“public library associations,” and 386 travelling libraries, and in
1928 was surveying the system (Report for 1926~27).

In Nova Scotia there is a system of circulating books among
the school libraries. The Legislative library at Halifax incor-
porates that of the Nova Scotia Historical Society (1878). The
school law of New Brunswick provides for grants to school
libraries; in the West Indian islands, the Institute of Jamaica,
Kingston (1879) and the Trinidad Public library (1841) should
be mentioned. (X.; A.Es.)

LIBRARY SCHOOLS

The first school in the world established solely for the pro-
fessional training of librarians was started at Columbia college,
New York city, in 1887, by Melvil Dewey, then librarian of the
college. Dewey’s plan for a school for the training of librarians
had been presented to the American Library Association as early
as 1883, but was opposed by some of the leading librarians.
Opposition gradually gave way, however, as the value of formal
professional training for library workers was demonstrated, and
other schools were established in various parts of the country,
beginning with the Pratt Institute School of Library Science in
189o. In 1915 the Association of American Library Schools was
organized, with ten charter members, for the purpose of maintain-
ing standards of instruction. By 1921 three additional schools
had been admitted to the association. Only five of these schools
were conducted under the auspices of a college or university of
standard grade, and with some of them the university affiliation
was merely nominal. About 1920 a demand for university stand-
ards became perceptible, and culminated, in 1924, in the creation
by the American Library Association of a board of education for
librarianship, one of the principal functions of which was to be
the formulation of minimum standards for library schools. Under
the standards recommended and adopted by the American Library
Association in 1925, the schools were classified as junior under-
graduate, senior undergraduate, graduate and advanced graduate.
All-but one of the 13 schools have been accredited by the board,
and, in addition, two others. About 8,500 students have completed
at least the first year’s work in the accredited schools.

For admission to a junior undergraduate school one year of
college study is required, and three years for the senior under-
graduate, while a bachelor’s degree, in addition to other qualifica-
tions, is required by the graduate schools. The junior under-
graduate schools grant a certificate on the completion of a one-
year course. For three years of college study and one year of
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library school study a bachelor’s degree is usually given by the
senior undergraduate schools. -Most of the graduate schools give
a certificate for the first year’s work, although two grant a second
bachelor’s degree for the first year of library school study.
Four university schools grant the degree of M.A. or M.S. The
curricula are made up of three types of subjects, the biblio-
graphical, technical and administrative. While many other courses
are given, from one-half to two-thirds of the student’s time is
devoted to bibliography and bibliographical method, reference
service -and book selection. The first year course is largely pre-
scribed, although some of the schools offer -elective courses.
Specialized courses in library work with children were offered in
at least five schools. (C.C. W1)

SPECIAL LIBRARIES

With a view to greater accessibility of special resources, the
American Association of Special Libraries was formed in 1909,
and has issued a directory (2nd ed. 1925). The formation of a
corresponding British Association has already been recorded, and
a similar directory was published by this body in 1928. :

In Great Britain, during 1910-26 there was a great development
of scientific, technical and commercial libraries and bureaux of
information. The same movement has developed in America,
probably to an even larger extent, though in that country the
public library has, until’ recently, undertaken a larger proportion
of this kind of service. Of great importance in this connection
are compilations like the World List of Scientific Periodicals
(1926-27), and the Subject Index of Periodicals (1915).

Mercantile Marine.—The British Sailors’ Society has at-
tempted this service for more than a century. Since rg2o it has
revived and developed its arrangements under the stimulus  of
a Carnegie Trust subsidy. The Seafarers’ Education Service
(founded 1920), also with the aid of a trust grant, and contribu-
tions from the owners and the men’s unions, has succeeded in
placing substantial libraries of a more advanced kind upon ships.
The Carnegie Corporation of New York has similarly financed
the American Merchant Marine Library Association. In Great
Britain a system of supply to.lighthouses and lightships was
initiated by the Carnegie Trust, with the aid of the public
authorities concerned.

Libraries for the Blind, etc.—In Great Britain the needs of
the blind have been met by the establishment of the National
Library for the Blind in London, founded in 1882. It was severely
damaged by ‘the Thames flood of 1928. Books in Moon -or
Braille type are lent freely to public libraries, and individual
readers. A sectional library for deaf education was set up in the
library of the University of Manchester in ‘1g920.  Hospital col-
lections are distributed under the auspices of the Red Cross
Society. A collection for the use of nurses and health visitors has
been set up by the College of Nursing (1921).

FRANCE

Besides the unrivalled libraries of the capital, France possesses
a remarkable number of provincial libraries. In 1857 there were
~ 340 departmental libraries with an aggregate of 3,734, 260 printed
vols. and 44,436 mss. In 1908 the printed books had increased
to over 2o million and are now probably 30 million at least.

Paris.—The Bibliothéque Nationale (formerly Bibliothéque
du Roi, Royale; or Imperiale), is, perhaps, the finest library in the
world. The real foundation of the institution may be said to date
from the reign of King John, the Black Prince’s captive, who
bequeathed his “royal library” to- his successor, Charles V.
Charles V. removed the library from the Palais de la Cité to the
Louvre, where it was arranged on desks in a large hall of three
storeys by the first librarian and cataloguer, Claude Mallet, the
king’s valet-de-chambre. His Inventaire des Livres du Roy nostre
Seigneur estans au chastel du Louvre is extant, as well as the
inventories made by Jean Blanchet in 1380, and by Jean le
Begue in 1411 and 1424. Charles VI. added some hundreds of
mss. to the library, which, however, was sold to the regent, duke
of Bedford, after a valuation had been established by the inven-
tory of 1424, transferred to England, and finally dispersed at
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the regent’s death in 1435. Charles VII. did little to repair the
loss, but under Louis XI. another library was created; the first
librarian was Laurent Paulmier, and Jean Foucquet of Tours
was named the king’s enlumineur. Charles VIIL enriched it with
many fine mss. executed by his order, and also with most of the
library of the kings of Aragon, seized by him at Naples. Louis
XII. incorporated the Bibliothéque du Roi with the fine Orleans
library at Blois, and further enriched it by plunder from Pavia,
and by the purchase of the Gruthuyse collection; it was described
at this time as one of the four marvels of France. Francois I
enlarged and removed it to Fontainebleau in 1534. He set the
fashion of fine bindings, which was still more cultivated by Henri
II., and which has never died out in France. During the librarian-
ship of Amyot the library was transferred from Fontainebleau
to Paris. Henri IV. removed it to the College de Clermont, but
in 1604 another change was made, and in 1622 it was installed in
the Rue de la Harpe. Under J. A. de Thou it acquired the library
of Catherine de’ Medici, and the Bible of Charles the Bald. In
1617 a decree ordered the deposit of two copies of every new
publication, but this was not enforced till Louis XIV.’s time.
The first catalogue worthy of the name was finished in 1622,
describing some 6,000 vols., chiefly mss. Many additions were
made during Louis XIII.’s reign, notably that of the Dupuy
collection, but a new era dawned under Louis XIV. Colbert, one
of the greatest of collectors, so enlarged the library that it became
necessary to make another removal. It was therefore, in 1666,
installed in the Rue Vivien (now Vivienne). The departments
of engravings and medals were now created, and were soon
important. Nic. Clément made a catalogue in 1684 according to
the arrangement still used (in 23 classes, each designated by a
letter of the alphabet), with an alphabetical index. After Colbert’s
death Louvois employed Mabillon, Thevenot and others to pro-
cure books, etc., from all parts of the world. A new catalogue
was compiled in 1688 in 8 vols. by several scholars. Towards the
end of Louis XIV.s reign it contained over 70,000 volumes.
Under the Abbé Bignon the library was removed to its present
home in the Rue Richelieu. Between 1735 and 1739 a catalogue
in 11 vols. was printed, and duplicates were sold. In Louis XVIL.’s
reign the La Valliére sale yielded many valuable accessions. A
few years before the Revolution the printed books numbered
over: 300,000 vols. and opuscules.  The Revolution increased the
library, now called the Bibliothéque Nationale, and the other
State libraries, with the forfeited collections of the émigrés,
as well as of the suppressed religious communities, which by
enactments of 178¢g-92 were gathered into “dépdts littéraires.”
(See below opening of account of provincial libraries.) In the
difficulties made by such numerous acquisitions Van Praet showed
himself a great administrator. Napoleon increased the Govern-
ment grant; and by the strict enforcement of the law of deposits,
as well as by the acquisition of collections, the library progressed,
under him, towards his idea of universality. At the beginning of
the century it held 250,000 printed vols., 83,000 mss., and
1,500,000 engravings. After 1815 the mss. which he had taken
from conquered capitals had to be returned. After the World
War, with the fall in the value of the franc, the library was
seriously impoverished. ‘A new administrator, P. Roland-Marcel,
mitigated poverty by various means: (1) a “consortium,” under
a joint council, of the library with the other chief Parisian
national libraries, z.¢., the Mazarine (which became the sth depart-
ment of the Nationale), the Sainte-Geneviéve, and the Arsenal,
and later, the University of Paris, by decrees of Aug. 29, 1923, and
Dec. 28, 1926, purchases of books and periodicals being divided
between them; (2) the library, and then the group, were by laws
of April 28, 1927, and March 5, 1928, given the status of “civil
personality,” carrying the right to hold funds, (3) the loi du dépét
légal was amended, with the result of greatly enlarging the re-
ceipts of current French books; the weekly catalogue of accessions
of new French books was amalgamated with the list of new publi-
cations issued by the ‘trade (“Bibliographie de la France”); (4)
the “salle ovale” or “salle de lecture publique,” rendered less im-
portant by the development of the public libraries of the arron-
dissements of Paris, was, in 1928, being converted into a periodical
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room, equipped with (5) a bureau of information, the main feature
of which is an index of the special collections in all French
libraries; (6) a “service de préts,” or central exchange for loans
of books between libraries, whether in France or between France
and other countries, established in 1927; (8) an “Office de
documentation et de recherches bibliographiques,” established by
the Society of Friends of the Bibliothéque Nationale. These
developments greatly increased the-library’s effectiveness. But the
sum available for purchases of printed books in 1927 (130,228
fr.) did not allow of any purchases of old or rare books.

Riches of the Bibliothéque Nationale.—According to the
statistics for 1926—27 the riches of the Bibliothéque Nationale
may be enumerated as follows:—(1) Imprimés: more than
4,400,000 Vvols., accessions in 1927, 13,215 vols. (apart from maps,
music, periodicals, etc.); maps and plans, 500,000 in 28,000 vols.
(2) Manuscrits: 122,000 mss. (3) Estampes: 3,015,000 pieces.
(4) Médailles, 248,500 pieces. ’

Admittance to the “salle de travail” is obtained through a
card procured from'the secretarial office. The slip, catalogue
bound in volumes dates from 1882, and gives a list of all acces-
sions since that date; it is divided into two parts, one for the
names of authors and the other for subjects. Of the Catalogue
général des livres imprimés (authors only), g1 vols., A.-Lecompte,
had appeared in 1928. It is expected to be completed in 11 years.
Anonyma, periodicals, etc., are reserved for later treatment.
The preface to vol. i., by L. Delisle, is a valuable historical account
of the library. The place of the unpublished volumes was, from
1925, supplied by a photographic issue of the ms. slips of the
classed catalogue. Other exceptionally important catalogues, out
of very many, are: Catalogue de Vhistoire de France (1885-89,
11 vols.); Table des auteurs, Catalogue général des incunables
des bibliothéques publiques de Franmce, by M. Pellechet and L.
Polain, t. i.-iii. A—H. (1897—~1909) ; Livres d’Heures imprimés au
XVe siécle comservés dans les bibliothéques publiques de Paris,
by P. Lacombe (1907), etc. L. Vallée’s Catalogue des cartes et
plans relatifs & Paris et aux environs de Paris (1908); Bibliog-
raphie générale des travaux historiques et archéologiques publiés
par les sociétés savantes de la France, by R. de Lasteyrie in
collaboration with d’E. Lefévre-Pontalis, S. Bougenot, A. Vidier,
t. i—vi. (1885-1908); H. Omont’s Catalogue général des manu-
scrits francais (1895-1918, 13 vols., and index in the press, 1928).
For the Greek collection important catalogues have been made
by H. Omont, the present keeper of the manuscripts, and for the
Latin by Delisle, M. Omont and others. For many oriental
languages catalogues have been compiled; and those of manu-
scripts in modern - languages are nearly all completed. The
Départements des Médailles et des Estampes possess excellent
catalogues. The former department includes vases, bronzes and
gems; the catalogues of the Greek and Early French series are
remarkable. The Département des Estampes has been described
in the vicomte H. Delaborde’s Le Département des Estampes a
la  Bibliothéque Nationale (1875); it includes drawings. F.
Courboin’s - Catalogue sommaire des gravures et lithographies
composant la Réserve (19oo—o1) is supported by many fine
special catalogues. A list of works on and of the catalogues
of the Bibliothéque Nationale, and most other French libraries,
may be found in A. Vidier, Annuaire des Bibliothéques et des
Archives, 1927, pp. 13—38. The second copy of every new French
publication deposited by the printer is allotted by the Council
of the National Libraries to one of the other institutions repre-
sented upon it. i

The Bibliothéque de I’Arsenal was founded by the marquis de
Paulmy (Antoine-René d’Argenson) in the 18th century; in 1786
it received 80,000 vols. from the duc de La Valliére’s library. It
contained, in 1926, about 950,000 vols., 11,462 mss., with the
Bastille collection (2,500 portfolios) of which the inventory is
complete, and 120,000 prints; it is the richest library for the
literary history of France and has more than 30,000 theatrical
pieces, including the Auguste Rondel collection, added in 1922,
and, accordingly, it receives belles lettres in the allotment of
deposited books. : . _

The Bibliothéque Mazarine owes its origin to the great cardinal,
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who confided the direction to Gabriel Naudé; it was open to the
public in 1642. Dispersed during the Fronde, it was reconstituted
with 40,000 vols. after Mazarin’s death, in 1661, and left to the
Collége des Quatre-Nations, which, in 1691, made it again public.
It is now one of the libraries of the national “consortium,” and
forms a 5th department of the Nationale; it has 300,000 printed
vols., including 1,900 incunabula, and 4,600 mss.

The first library of the Genovéfains had nearly disappeared
when Cardinal Francois de la Rochefoucauld, who had charge of
the reformation of that order, constituted, in 1642, a new library
with his own books. The Bibliothéque Ste.-Geneviéve, in 1716.
possessed 45,000 vols. It became national property in 1791, and
was called the Bibliothéque du Panthéon and added to the Lycée
Henri IV. under the Empire. In 1926 it contained 510,000
printed vols., 1,225 incunabula, 3,872 mss., 40,000 prints and
4,000 maps and plans. There is a special Scandinavian section
under the patronage of the Governments of the four Scandinavian
countries, which, in turn, appoint the librarian. The general
catalogue of printed books (1891, and suppl. to 1910), of mss.
(189496, and suppl. 1913), and others are printed.

Official.—The Bibliothéque du Ministére des affaires étran-
géres contains 90,000 vols., 300,000 pamphlets and 500,000 docu-
ments. The Bibliothéque du Ministére de la Guerre, formed by
Louvois, possesses 180,000 vols. and 861 mss. The Ecole
supérieure de la Guerre (70,000 vols.) and other institutions
come under this department. The Bibliothéque et- Musée de la
Guerre, founded after the World War, has 110,000 vols., apart
from periodicals, documents, maps, etc. The Bibliothéque du
Ministére de la Marine is of old formation (catalogue 1838—43);
it contains 60,000 vols. and 376 mss.; the catalogue of manuscripts
was compiled in 19o7. The Service hydrographique has 70,000
vols,, and 391 mss. The Bibliothéque de la -Chambre des députés
(1796) possesses 350,000 printed books and 1,622 mss. (printed
catalogue of law and political economy, 1883, and of mss., 1907).
The Bibliothéque du Sénat (1818) contains 170,000 vols., and
1,345 mss. There are also the following law libraries: Office de
législation étrangére (80,000 vols.); Faculté de droit of the
University (172,000 vols.); Cour d’appel, Ordre des avocats
(1871), 80,000 vols. (printed catalogue, 1880-82); avocats de la
Cour de Cassation, and Cour de Cassation. The City of Paris
owns, among other libraries, the Bibliothéque Historique de la
Ville de Paris, destroyed in 1871 but restored in 1872 (about half
a million vols.); the Forney (industrial art), and those of pre-
fectures, hospitals and schools. The arrondissements have each
from three to six popular libraries, the stocks ranging from 2,000
to 17,000 vols., and averaging about 6,000. A few have children’s
libraries. The Association des Bibliothécaires Frangais in 1928
urged a development of popular public libraries in France generally.

Educational.—The library of the university is that of the
Sorbonne (1762), originally including only arts and theology. In
1800 it was the Bibliothéque du Prytanée, in 1808 des Quatres
Lycées, and in 1812 de !'Université de France. The faculty
sections now are: (1) Sciences et des Lettres & la Sorbonne,
(2) Médecine, (3) Droit, (4) Pharmacie. Before the separation
of Church and State there was also (5) Protestant Theology.
After the Bibliothéque Nationale, it is the richest, and above all
in the fields of classics, archaeology and literature, philosophy,
mathematics and physics. Installed since the year 1897 in the
New Sorbonne, it is a library of the very first rank. The section of
Sciences, et Lettres has 700,000 printed books and 1,590 mss.
Amongst important bequests are those of Leclerc, Peccot, Lavisse,
Derenbourg and Beljame (the last including an important Shake-
spearian library).

At the Sorbonne are also to be found the libraries of the
laboratories, notably the geological. The section relating to
medicine, housed since 1891 in the new buildings of the Faculté
de Médecine, includes 337,000 vols. and 85 mss. The Bibliothéque
de la Faculté de Droit (1772), contains 172,000 vols. The fourth
section, Faculté (formerly Ecole supérieure) de Pharmacie,
greatly developed. since ‘1882, now contains 61,000 vols. The
section of art and archaeology contains 100,000 vols., recently
enriched by the gift of the Jacques Doucet library.
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The other libraries connected with higher education include that
of the Ecole des Beaux-Arts (40,000 vols., 100,000 reproductions,
14,000 drawings) ; Ecole normale supérieure (1794), has a portion
of Cuvier’s library, there are 400,000 vols.; Ecole des Chartes
(50,000 vols.). The library of the Muséum d’histoire naturelle
(18th century) has 225,000 vols., 2,300 mss., 8,600 original
drawings on vellum from 1631. The Bibliothéque de 1'Office et
Musée de I'Instruction publique (formerly Musée pédagogique),
1880, has 100,000 volumes. The other principal museums
(Louvre, Cluny, Guimet, etc.) have large working libraries for
the curators and students. In 1760 was founded the Bibliothéque
de P'Institut de France, which is very rich; its acquisitions come-
particularly from gifts and exchanges (600,000 vols., 4,369 mss.),
especially the modern one, the Fondation Thiers (75,000 vols. and
1,000 mss.), is attached to the Institut. Among other libraries may
be mentioned those of the Conservatoire National de Musique et
de Déclamation (1775); Observatoire (25,000 vols.); Institut
Catholique (180,000 vols.); Conservatoire national des arts et
métiers (60,000 vols.); Polonaise (attached to the Académie
polonaise des sciences et lettres) containing the musée Adam
Mickiewcz (120,000 vols., 12,000 mss. and autographs, 30,000
prints) ; and the Comédie Francaise (30,000 vols. and 1,700 mss.)."

Before the Revolution there were, in Paris alone, 1,100 libraries
with two million volumes. In 1791 more than 800,000 vols. were
seized in Parisian religious houses and transferred to eight “dépots
littéraires,” while, in the provinces, six million vols. were seized
and transferred to similar local depositories. - The -organization
.of the central libraries (decree of 3 Brumaire An IV.-Oct. 25,
1795), came to nothing, but the consular edict of Jan. 28, 1803,
organized the local depots, and the library system was recon-
stituted, alike in Paris and the provinces. Many precious books
and mss. were burnt, since by the decree of 4 Brumaire An II.
(Oct. 25, 1793) the Committee of Instruction ordered, on the
proposition ‘of its president, the deputy Romme, the destruction
or modification of supposedly feudalist books and objects of art.

The books in public provincial libraries; numbered, in 1910,
over 9,200,000 vols., 15,540 incunabula and 93,986 mss., and the
number of printed books was probably nearly doubled by 1928.
The number in the colonies and protected States outside France
is uncertain, but in 1910 was over 200,000 vols.; to this must
be added the 2,428,954 vols. then .contained in the university
libraries, now, doubtless, more than doubled, even without reckon-
ing that of Strasbourg, transferred from Germany. There 'are
over 300 departmental libraries, and as many belong to learned
societies. Nearly .all are administered under. State control by
municipalities.” The collections distributed from the depots after
1803 remain State property, and the 42 libraries in ‘which these
“fonds d’Etat” preponderate are “classed” by the Ministry of
Public Instruction; the librarians of these have higher qualifica-
tions and are less subject - to local control than those of the

“unclassed.” They are organized by a law of 1897, and, like the
universities, are subject to the inspectorate of: the Mmlstry and
its consultative commission, established in 1909. This. body
controls professional qualifications, and publishes collective cata-
logues (as of mss. and incunabula) and technical instructions.

-01d Municipal Libraries.—In most towns there are, besides
the learned and historical “bibliothéque de la ville,” popular
lending libraries, privately founded, but since 1874 -subsidized,
supplied with books and inspected by the Ministry. In one or
two departments there is ‘the beginning of a rural circulating
system. Most municipal libraries date but a short time before
the Revolution, but there are exceptions. Thus Angers owes its
. first collection to Alain de la Rue about 1376; it now contains
92,170 vols., 71 incunabula and 2,120 mss. That of Bourges

dates from 1466 (43,900 vols., 325 1ncunabula 485 mss.). That |

of Carpentras was established by Michel Anglici between 1452
and 1474 (83,000 vols., 184 incunabula, 2,154 mss.). Mathieu de
la Porte is said to be the founder of the library at Clermont-
Ferrand, at the end of the 15th century; it contained rather more
than 49,000 vols. at the time of its union with the Bibliothéque
Universitaire.

Amongst the hbranes which date from the 16th century must
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be mentioned that at Lyons, founded by Frangois I. in 1527; it
possesses 600,955 vols., 897 incunabula and 9,730 mss. (many
catalogues printed).

In the 17th century were established the followmg libraries:
Abbeville, by Charles Sanson in 1685; Besancon, by Abbé Boisot
in 1696; La Rochelle, by the Consistoire Réformé in 1604; St.
Etienne, by Cardinal de Villeroi.

The principal libraries founded during the 18th century are the
following : Aix-en-Provence (1705); Bordeaux (1738); Chambéry
(1736); Dijon (1701); Grenoble (1772); Marseilles (1799);
Nancy (1750); Nantes (1758); Nice (1786); Nimes (1778);
Niort (1771); Perpignan (1759); Rennes (1733); Toulouse
(1782). The World War wrought very great havoc among the
libraries of the northern departments. The libraries of  Arras,
Douai, Péronne, Rethel, Saint-Quentin, Compiégne, Noyon, Ver-
dun, and many other places were wholly or largely destroyed;
that of Reims was mainly removed to safety. :

Nearly all the other municipal libraries date from the distribu-
tion of the dépbts littéraires in 1803. Those of Avignon,
Montpellier, Caen, Rouen, Tours, and Versailles are specially
important; in a second rank come Amiens, Auxerre, Beaune,
Brest, Douai, le Havre, le Mans, Orleans, Pau, Poitiers, Toulon.

The Ministry of Public Instruction has published joint cata-
logues ‘of certain classes, e.g., Catalogues des mss. des biblio-
théques de Paris et des Départements (1885), and the Catalogue
Général des Incunables des Bibliothéques Publiques de la France,
by Marie Pellechet and M. L. Polain (vols. i-iii., A. 1.). The
old university libraries, scattered and thrown into the depdts at
the Revolution, were re-established by acts of 1875, 1879 and
1882, when Jules Ferry united the faculty libraries in each of the
17 academic districts in one university; civil personality, carrying
financial autonomy, followed in 1896. The Bibliothéque Nationale
et Universitaire, formerly the Universitdts und Landesbibliothek,
of Strasbourg, founded in 1871 to replace that burned in the
Franco-Prussian war, is the largest provincial university library
(1,700,000 vols., 1,900 incunabula, 4,759 mss., 5,000 papyri),
Others are: Aix, Algiers, Besancon, Bordeaux, Caen, Clermont,
Dijon, Grenoble, Lille; Lyons, Marseilles, Montpellier, Poitiers,
Rennes, Toulouse. That of Nancy was totally burned ten days
before the Armistice of 1919. The library profession is organized
by central legislation, starting from a royal ordinance of 1839,
which assigned one-third of the higher posts to trained “archi-
vistes-paléographes.” Municipal librarians are appointed by the
mayors.” The prefect of the Seine appoints those of the City of
Paris, since 19o4 exacting certain technical training. The “classed”
libraries are seeking ‘complete nationalization, on the lines of the
organization of ‘the archives, and the establishment of a single
certificate of training (Ch. Mortet, “The Public Libraries of
France,” in Library Assoc. Record, 1925, pp. 145-159).

The Association des Bibliothécaires Francais (founded in 1906,
its- bulletin, 1907, now forming part of the Revue des Biblio-
theques) actively promotes library reform.

GERMANY (WITH AUSTRIA AND SWITZERLAND)

Germany is emphatically the home of large libraries; there is
no law of deposit wider than the individual States, and Saxony
and some less important parts of the Reich have no law of deposit
at all. To supply the lack of a single library, where all German
books may be preserved, the national book-trade union, the
Borsenverein der Deutschen Buchhindler, established one, the
Deutsche Biicherei, in Leipzig in 1913; this is subsidized by the
Reich, the Saxon State, and the city,; and the books are deposited
freely by a voluntary agreement of the pubhshers. It had 675,000
vols. in 1928. There is an active professional body, the Verein
deutscher Bibliothekare, which, since 1902, has published a valu-
able year book. In 1921 the Austrian association joined the Ger-
man. The number of German universities has tended to multiply
considerable collections; 1,617 libraries were registered by P.
Schwenke in 1891. The Jahrbuch der deutschen Bibliotheken for
1924, which gives statistics and administrative details of 395
German libraries, makes a total of 41,000,000 vols.; in 1909 W.
Erman had reckoned 190 libraries and 23,500,000 volumes.
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The State and university libraries are under State control. The
earlier distinction between these two classes has become less and
less marked; thus the university libraries are widely used and
books are borrowed extensively, especially in Prussia. In 1924
was promulgated the Leihverkehrsordnung fiir die deutschen Bib-
liotheken, which authorized and organized mutual lending between
all libraries in the country. Owing to financial exhaustion and the
depreciation of the currency under 1918, German libraries were
unable to acquire foreign publications, and in 1920 there was
founded the Notgemeinschaft der deutschen Wissenschaft (emer-
gency union of German learning) ; to secure files of recent foreign
journals, to organize exchange, and to distribute foreign publica-
tions among the German libraries. By edict of Jan. 5, 1926, a
national exchange bureau (Reichaustauschstelle) was formed in
the Ministry of the Interior, to serve the same purposes as the
Smithsonian institution.

Popular libraries (Volksbiichereien) exist in most towns, Karl
Preusker formed a plan for setting them up in 1839, and four
were founded in Berlin in 1850. After 1890 a number of popular
libraries were established, some by municipalities, but many by
associations and firms. In 1907 the Berlin City library was
founded; it now has 20 districts and go branches, with 400,000
books. Hamburg also has a large system.

Most of the States have a consultative office for popular
libraries, and the Deutsche Zentralstelle fiir Volkstiimliches Biich-
ereiwesen acts as a centre. The Verband Deutscher Volksbiblio-
thekare (founded in 1922 as the Deutscher Biichereiverband)
publishes an annual directory (1926). Very few Volksbuchereien,
however, attempt the work of the public library of English-speak-
ing countries, and the expenditure on them is only a halfpenny
per head. In Prussia since 1907, and in Baden since 1928, a coun-
cil deals with library matters at the Ministry of Public Instruction.
Generally, the State does not concern itself with the town libra-
ries and the popular libraries, but there is much in common be-
tween these two classes. Sometimes popular libraries are under
the supervision of a scientifically administered town library, as
in Berlin, Danzig, etc; elsewhere, as at Magdeburg, we see an
ancient foundation take up the obligations of a public library.
In Prussia from 1893, and in Bavaria, regulations are in force as
to the professional education of librarians. This regulation has
been in force as regards librarians in Bavaria from 19os. Through-
out Germany librarians are divided by qualifications into three
grades. There are schools of librarianship at Berlin (1921,
founded at Gottingen in 1886), Munich, Leipzig, Freiburg and
Bonn.

Libraries in Berlin—Berlin is well supplied with libraries,
268 being registered by P. Schwenke and A. Hortzschansky in
1906, with about five million printed volumes. The largest of
them is the State (formerly Royal) library, which was founded
and made public by the “Great Elector,” Frederick William, in
1661. From 1699 the library became entitled to a copy of every
~ book published within the royal territories, and it has received
many valuable accessions by purchase and otherwise. It now in-
cludes 2,128,707 printed vols. and 56,810 mss. Current catalogues
of accessions since 1892, and of the Prussian University libraries,
also since 1898, of academic publications of German universities,
etc., are printed. The catalogues of mss. are mostly in print, vols.
1-13, 16-23 (1853-1905). The library is specially rich in oriental
mss. The musical mss. are very remarkable and form the richest
collection in the world as regards autographs. The building,
erected about 1780 by Frederick the Great, rebuilt in 1909 and
since added to, houses the University library and the Academy of
Sciences. There is a regular system of mutual lending, established
by ministerial edict of Jan. 27, 1893, between the State library
and a great number of Prussian libraries. This is the same in
Bavaria, Wiirttemberg and Baden; the oldest system is that be-
tween Darmstadt and Giessen (dating from 1837).

Conducted by the State library are the Gesamtkatalog der
Preussischen wissenschaftlichen Bibliotheken (describing the
printed books in the Royal library and the Prussian University
libraries in one general catalogue upon slips), the Auskunftsbiiro
der Deutschen Bibliotheken (founded in 1gos to give information
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where any particular book may be consulted), and the Kommis-
sion fiir den Gesamtkatalog der Wiegendrucke (a complete cata-
logue of books printed -before 1500), of which 3 vols. out of 12
or more, appeared by 1928. For most of these improvements
and for many others credit is due to Friedrich Althoff, for 25
years Prussian minister for education.

The University library (1831) numbers 381,000 vols., exclusive
of dissertations. The library possesses the right to receive a copy
of every work published in the province of Brandenburg.

Some of the governmental libraries are important, mostly those
of Berlin, especially those of the War Office (363,000 vols.),
Statistisches Landesamt (260,344 vols.); Reichstag (277,500
vols.) ; and Patent-Amt (257,000 vols.).

The Prussian University libraries outside Berlin include Bonn
(511,380 printed vols., 2,140 mss.), Breslau (545,305 printed vols.,
4,570 mss.), Gottingen, from its foundation, in 1736-37, the
best administered library of the 18th century (734,949 vols.,
8,134 mss.), Kiel, Konigsberg, Marburg, Miinster. Largely in
consequence of the impoverishment of the years after 1918 the
university libraries practise a division of the field of knowledge:
according to Dr. Balcke. (C. Balcke “The German Library
World,” in The Library Association Record, 1927, pp. 10I—-I2I,
the only recent general account of German libraries; this section
is in part based upon it.) Bonn collects Romance, Gottingen
English, Kiel Scandinavian, Breslau Slavonic, Heidelberg art and
archaeology, Konigsberg philosophy, Leipzig Italian and oriental,
Tiibingen theology and oriental, Berlin German and foreign acad-
emica, and Griefswald Low German. Under provincial adminis-
tration are the (formerly) Konigliche und Provinzialbibliothek at
Hanover (232,000 printed vols., 4,083 mss.), and the Landesbib-
liothek at Cassel (230,000 printed vols., 4,400 mss.). Frankfurt
a/M., Cologne and other large towns possess excellent municipal
libraries.

Munich.—The libraries of Munich include two of great im-
portance. The State (formerly Royal) library was founded by
Duke Albrecht V. of Bavaria (1550~79), who made numerous
purchases from Italy, and incorporated the libraries of the Nurem-
berg physician and historian Schedel, of Widmannstadt, and of
J. J. Fugger. The number of printed vols. is estimated at
1,580,000 and about 50,000 mss. The library has 16,000 incuna-
bula, many from the monastic libraries closed in 1803. The
oriental mss. are numerous and valuable, and include the library
of Martin Haug. The catalogue of the printed books are in manu-
script; printed catalogue of mss. (1858). The University library
(850,000 vols., 4,000 incunabula, 4,000 mss., 45,000 Vols. on
reference shelves) was originally founded at Ingolstadt in 1472,
and removed with the university to Munich in 1826. After these
two the most noteworthy is the Bayrische Armee-Bibliothek
(156,950 vols.).

The chief Bavarian libraries outside Munich are the State
(formerly Royal) library at Bamberg (400,000 vols., 4,320 mss.)
and the University library at Wiirzburg (600,000 vols., 1,750
mss.). The University of Erlangen, Augsburg and Nuremberg
have large libraries; at the last is also that of the Germanisches
National museum (300,000 vols., 4,000 mss.).

Dresden.—In 1906 there were in Dresden 78 public libraries
with about 1,495,000 volumes. The Siachsische (formerly Konig-
liche) Landes-bibliothek in the Japanese palace was founded in
the 16th century, specializes in history and literature, and has
694,800 vols. and 460,000 pamphlets, with 7,000 mss.

Leipzig University library has 675,000 vols.; the Pddagogische
Central-Bibliothek der Comenius-Stiftung (283,010 vols.) is per-
haps the largest educational library in the world. The Deutsche
Biicherei has already been mentioned. The University library of
Tiibingen (713,589 vols. and 4,409 mss.) is the largest library in
Wiirttemberg.

Stuttgart—The Royal Public Library of Stuttgart (1765)
possesses 481,236 vols., 263,041 pamphlets, and 6,797 mss., with
a famous collection of Bibles. The library also enjoys the copy-
privilege in Wiirttemberg. The former Royal private library,
founded in 1810, contains about 105,000 vols.

Darmstadt.—The former Grand-ducal library of Darmstadt,
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now the Hessische Landesbibliothek, was established by the grand
duke Louis I. in 1819, on the ba51s of a 17th century library,
and includes 678,651 vols. and 3,857 mss.

Among the other libraries of Hesse the chief are the University
library at Giessen and the Stadtbibliothek at Mainz (including
the Gutenberg museum). "

In the Grand Duchy of Baden are the Badische (formerly
Hof- und) Landes-Bibliothek at Carlsruhe (276,947 vols., 4,830
mss.), the University libraries at Freiburg i./B. (420,000 vols.,
700 mss.), and Heidelberg (1386), the oldest of the German
University libraries. In 1623 the whole collection of the last
named was given to the pope, and only the German mss. were
returned. The library was re-established in 1703, and after 1800
enriched with monastic spoils; it now contains 928,301 vols.,
apart from dissertations etc., 3,721 mss., and about 5,200 papyri,
for the most part of great value.

In other. German States should be mentioned Jena, Rostock,
Schwerin, Weimar, all possessing rich collections of mss.

The Ducal library of Gotha was established by Duke Ernest

the Pious in the 17th century, and contains many valuable books
and mss. from monastic collections. It numbers about 250,000
vols., with 7,728 mss. The catalogue of the oriental mss., chiefly
collected by Seetzen, and forming one-half of the collection, is
one of the best in existence. .
. The Herzog August (formerly Landes) library at Wolfenbiittel,
founded in the second half of the 16th century by Duke Julius,
was made over to the university of Helmstedt in 1614, whence
the most important treasures were returned to Wolfenbiittel in
the 1gth century; it now numbers 350,000 vols., and 8,400 mss.,
and is exceptionally rich in incunabula.

The chief libraries of the Hanse towns are those of Bremen,
Liibeck and Hamburg (Staats- und Universitats- formerly Stadt-
bibliothek), made public since 1648 (680,000 vols., 12,652 mss.,
among them many Mexican). Hamburg has also, in the Kom-
merzbibliothek (175,000 vols.), a valuable trade collection.

Austria.—The Adressbuch der Bibliotheken der Oesterreich-
ungarischen Monarchie, by Bohatta and Holzmann (1900), de-
scribed the libraries of the Austro-Hungarian empire. The largest
library in Austria, and one of the chief in Europe, is the National-
bibliothek (before 1920 Hofbibliothek) (1440), including a por-
tion of the library of Matthias Corvinus. Since 1808 the library
has also been entitled to the copy-privilege. The number of printed
vols. is 1,210,000; 9,000 incunabula. The mss. amount to 27,000
(2,360 oriental), with 100,000 papyri of the collection of Arch-
duke Rainer. The main room is one of the most splendid in
Europe. . The collection of prints was separated from the books
in 1921 and annexed to the Albertina. The University library of
Vienna (1775) 1,050,000 vols., was established by Maria Theresa,
and is open to all; this library also lends.

The number of libraries in Vienna enumerated by Bohatta and
Holzmann is 165; 25 of the chief are described by R. Teichl,
Wiener Bibliotheksfiihrer und Plan (1926).

The number of monastic libraries in Austria is very consider-
able. They possess altogether more than 2,500,000 printed vols.,
25,000 incunabula and 25,000 mss. The oldest library in Austria
is that of the monastery of St. Peter at Salzburg (785-821),
70,000 vols., nearly 1,500 incunabula. Kremsmiinster (100,000),
Admont (86,000) and Melk (70,000), date from the 11th cen-
tury. Account of their mss. appear from time to time in Zentral-
blatt fitr Bibliothekswesen. Many of their librarians are trained
in the great Vienna libraries.

Switzerland.—Among the Swiss libraries, which numbered
2,006 in 1868, there is none of the first rank. The University
library at Basle (1460) the Cantonal library at Lausanne, and the
Stadtbibliothek at Berne, which, since 1903, is united to the Uni-
versity library of that city, the Landes-Bibliothek (Bibliothéque
Nationale) at Berne, and the City library of Geneva, are consider-
able. All the Swiss literature since 1848 is collected by the
Landes-Bibliothek at Berne, established in 1895 for this special
object. There is now no legal, but only a voluntary, deposit of
Swiss books. Older Helvetiana are collected in the subsidized
Biirgerbibliothek at Lucerne. The monastic libraries of St. Gall
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(830) and Einsiedeln (946), are of great historical interest. The
League of Nations has its library at Geneva; The Rockefeller
foundation made, 1927, a large gift to the League for a library

building.

OTHER EUROPEAN COUNTRIES

Hungary.—Information about the chief libraries in Hungary
under the dual monarchy was given annually up to 1911 in the
Hungarian Statistical Year Book. The largest library in Hungary
is the Széchenyi-Nationalbibliothek at Budapest, founded in 1802
by the gift of the library of Count Franz Széchenyi. It contains
400,000 printed vols. and 16,000 mss., and has 11 lending and four
reference branches. The University library of Budapest (1635)
includes 543,572 printed books and 3,401 mss. Since 1897 there
has been in Hungary a chief inspector of museums and libraries.
He has charge of a general catalogue of all the mss. and early
printed books in Hungary.

After the war, the central bureau of public libraries organized
exchange, distributing the literature received in this way from
abroad. It also produces a general catalogue of accessions (which

.serves as a current national bibliography).

The library of the Benedictines at St. Martinsberg (nth cen-
tury) is the central library of the order in Hungary, and contains
nearly 170,000 vols. Its principal treasures were, on the seculari-
zation .of the monasteries, distributed among the State libraries
in Budapest.

Czechoslovakia.—The most considerable libraries in the Re-
public are the University library, Prague (1366:1773) with 591,
245 vols., the National library at Prague (1918) with over 70,000
vols. and many State documents, and the Central library (1891)
with 378,562 volumes.

During the 19th century, free libraries were founded by the
clergy and school teachers, while the library periodical, Céskd
Osvéta (1904), helped to spread a knowledge of Anglo-American
popular library methods. By this each community was to .estab-
lish a public library, administered by special locally-elected
bodies; a minimum library tax of 50, 60, 70 or 8o hellers (o.735d.,
0.9d., 1.05d., or 1.2d.) per head is levied in towns of less than
5,000, 10,000 OF 100,000, or of over 10,000 inhabitants respec-
tively. All libraries thus established are controlled by the
Ministry of Education, which issues statistics. In 1920 there
were 3,343 * libraries w1th 1,644,558 vols., 310,880 borrowers,
3,180,509 issues for home use, and a total income of 3,211,026
Czech crowns; in 1927 there were 15,355 libraries with 5,444,844
vols., 880,326 borrowers, 14,440,503 home issues, and income
16,275,308 Czech crowns. The average of readers to a library was
860, and one book to every two readers. The expenditure per
head was 1.§5 Czech crown (2.33d.) as against the sum of one

_Czech crown (1.5d.) laid down by the law of 1910.

Italy.—As the former centre of civilization, Italy is the home
of the oldest libraries. The Vatican at Rome and the Laurentian
at Florence are sufficient in themselves to give Italy primacy in
respect of rare and valuable mss., and for antiquity there are the
venerable relics at Vercelli, Monte Cassino and La Cava. The
local rights which so long impeded the unification of Italy created
and preserved many libraries which would have been lost under
a Central State. Italy is still, in spite of war and collectors, rich
in books. Official statistics of 1896 gave particulars of 1,831
libraries, of which 419 ate provincial and communal. In 1893
there were 542 popular and c1rculat1ng A Bollettino for these
biblioteche popolari was commenced in 1907, and a congress held
at Rome in 1908.

Governmental Libraries.—Governmental libraries (bibli-
oteche governative) are under the minister of public instruction.
The pre-Fascist Regolamento controlling them was issued in the
Bollettino U fliciale, Dec. 5, 1907. They consisted of the national
central libraries of Rome (Vittorio Emanuele) and Florence, of
the national libraries of Milan (Braidense), Naples, Palermo,
Turin and Venice (Marciana); the Biblioteca governativa at
Cremona; the Marucelliana, the Mediceo-Laurenziana and the
Riccardiana at Florence; the governativa at Lucca; the Estense
at Modena; the Brancacc1ana and that of San Glacomo at Naples;
the Palatma at Parma; the Angelica, the Casanatense, and the
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Lancisiana at Rome; the university libraries of Bologna, Cagliari,
Catania, Genoa, Messina, Modena, Naples, Padua, Pavia, Pisa,
Rome and Sassari; the Ventimiliana (with the university library
at Catania); the Vallicelliana and the musical library of the R.
Acad. of St. Cecilia at Rome; the musical section of the Palatine
at Parma; and the Lucchesi-Palli (added to the national library
at Naples). The minister of public instruction is assisted by a
technical board. Each library was to possess a general inventory,
an accessions- register, an alphabetical author-catalogue and a
subject-catalogue. Catalogues of the special collections were next
to be compiled. A general catalogue of the mss. was, in 1910,
being issued together with catalogues of oriental codices and
incunabula; books are chosen by the librarians in Government
libraries, and in the university libraries partly by a professional
council. The rules (Boll. Ufficiale, Sept. 17, 1908) allow lending to
other countries under special circumstances.

‘The 36 biblioteche governative annually spent, in 1908, about
' 300,000 lire in books. Their accessions were 142,930; there were
1,176,034 readers. Out of 1,700 libraries confiscated from sup-

pressed monasteries, containing two million and a half volumes, |-

about 650 were added to public libraries already in existence; the
remainder served to form new communal libraries.

The Fascist Government supervises, not only the libraries de-
pendent upon it, but also communal, provincial, special and cor-
poration libraries, by means of 12 Sopraintendenze bibliografiche,
with headquarters at the chief libraries of each region, and inspec-
tors in all library centres.

Two publications, the Bollettino delle pubblicazioni italiane and
Bollettino delle opere moderne straniere acquistate dalle bib-
lioteche governative, for many years issued from the national
libraries of Florence and Rome respectively, take the place of a
collective catalogue of accessions. The former is the current
national bibliography.

The Vittorio Emanuele library at Rome acts as an information
bureau, as it is especially well equipped with works of reference.

Vatican.—The Biblioteca Vaticana (now in the newly created
Vatican State [1929]) stands in the very first rank among Euro-
pean libraries as regards antiquity and wealth of mss. We can
trace it back to the earliest records of the Scrinium Sedis Apos-
tolicae, kept first at the Lateran, and later on partly in the Turris
Chartularia; but one, the doubtful survival, is the Codex Amiati-
nus now in the Laurentian library. There remains an inventory
made under Boniface VIII. The library was moved to Avignon,
where it was renewed and was increased, but this collection has
only in part, and in later times, been taken into the Library of the
Vatican. The latter is a new creation of the 15th century.
Eugenius IV. planted the first seed, but Nicholas V. was the real
founder of the library, to which Sixtus IV. consecrated an ornate
abode, in the Court of the Pappagallo. Sixtus V. erected the pres-
ent magnificent building in 1588, and greatly augmented the col-
lection. The most noteworthy librarians were Marcello Cervini
(the first Cerdinale Bibliotecario, later Pope Marcel I1.), Sirleto
and A. Carafa. In 1600 it was further enriched by the acquisition
of the library of Fulvio Orsini, Pope Paul V. (1605-21) sepa-
rated the library from the archives and added the two “Pauline”
halls; for the new codices. Under him and under Urban VIII.
many mss. were purchased from the Convent of Assisi, the Mi-
nerva at Rome, the Capranica college, and above all the Rossano,
of Bobbio (g.v. above, under “Mediaeval Period”). Gregory XV.
(1622) received from Maximilian I., duke of Bavaria, the valu-
able library of the Elector Palatine, seized by Count Tilly at the
capture of Heidelberg. Alexander VIIL. (1658) added the mss. of
the dukes of Urbino. The Libreria della Regina, i.e., of Christina
of Sweden, of ancient mss., some from French monasteries,
from St. Gall and elsewhere, and others of importance for French
literature from the collection of Petau, was in great part pre-
sented by Alexander VIII. in 1689. Under Clement XI. were pur-
chased 54 Greek mss. which had belonged to Pius II.; and also
oriental mss. Under Benedict XIV. was bequeathed the Capponi
library, rich in Ttalian books; and by purchase, the Biblioteca
Ottoboniana, which, in Greek, Latin and Hebrew mss. was, after
the Vatican, the richest in Rome. Clement XIII. in 1758, Clement
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XIV. in 1769, and Pius VI. in 1775, were also benefactors. After
three centuries of uninterrupted growth the Vaticana was to
undergo a severe blow. In 1798, after the Treaty of Tolentino,
500 picked mss. were sent to Paris. These, however, were chiefly
restored in 1813, though most of the Palatine mss. found their
way back, not to Rome, but to Heidelberg. Pius VII. acquired
the library of Cardinal Zelada in 1800, and among important
purchases of the 1gth century were the splendid Cicognara
(archaeology and art, 1823); Cardinal Mai, 40,000 vols. (1856),
some 300 Borghese mss. from the papal library of Avignon, the
Barberini library and the Borgia collection, De Propaganda Fide.

The printed books in the Vaticana number some 350,000, the
mss. about 53,000, and the incunabula about 6,000 with many
vellum copies; 500 Aldines and a great number of bibliographical
rarities, including very many presentation copies. Among the
Greek and Latin mss. are some of the most ancient and valuable
in the world; e.g., the famous biblical Codex Vaticanus of the 4th
century, the two Virgils of the 4th and sth centuries, the Bembo
Terence, and the palimpsest De Republica of Cicero.

Many important catalogues of special classes of mss. and im;
portant single volumes have been published in facsimile. A new
catalogue of the printed books was made in 1927-29 to make
easily available the library’s rich treasures. This catalogue, made
possible by the aid of the Carnegie Endowment, was worked out
mainly ‘according to the code of the American Library Associa-
tion by four Vatican librarians and four Armerican librarians.

Other Roman Libraries—The most important library in
Italy for modern requirements is the Nazionale Centrale Vittorio
Emanuele (1875) (495,000 vols., 300,000 pamphlets and 5,223
mss.). This contains the biblioteca maior o secreta of the Jesuit
college of Rome and the cloister libraries of the Provincia Romana,
and has the right to copies of new Italian books. Noteworthy
among the mss. are the Farfensi and the Sessoriani of Santa Croce
in Jerusalem, some of these last being of the 6th to the 8th cen-
turies. The library was reorganized in 1gro. It is rich in the
renaissance, in Roman topography, and generally in books of ref-
erence and in journals. A monthly Bollettino is issued of modern
foreign literature received by the libraries of Italy. The library
acts as the central bureau of bibliographical information for Italy.

The Biblioteca Casanatense, founded by Cardinal Casanate in
1698 (131,778 printed vols., 2,086 incunabula, with many Roman
and Venetian editions, and 6,124 mss., some of the 8th—1oth
centuries), is rich in theology, mediaeval history, law and the
social sciences. An incomplete catalogue of the printed books by
A. Audiffredi (1761-88) still remains a model.

The Biblioteca Angelica, founded in 1614 by Angelo Rocca
(120,000 printed vols. and 3,000 mss.) was the first library in
Rome to be opened to the public. The library of the University of
Rome is the Alessandrina, founded by Alexander VII. in 1661,
with the greater part of the printed books belonging to the dukes
of Urbino, and opened in 1676. In 1815 Pius VII. granted to it
the right to receive a copy of every book printed in the States
of the Church, which grant was continued by Italian law but
limited to the province of Rome. The library possesses 200,000
printed books.

The library of the Senate, established at Turin in 1848, contains
130,289 vols. rich in the history and statutes of Italian cities.
That of the Chamber of Deputies (1848) contains 250,000 vols.,
and specializes in more modern history, law and politics. The
Vallicelliana' (1581), controlled by the R. Societd Romana di
Storia Patria has some important mss., including one attributed to
Alcuin; the Lancisiana (1711), is valuable for its medical col-
lections; the Accademia di San Luca possesses a good art library;
the Biblioteca Militare Centrale (1893) has 100,000 printed vols.
and 72,000 maps; and the Biblioteca della R. Accad. di S. Cecilia
(1873), a musical collection of 150,000 vols. and 6,000 mss.; the
Corsiniana, founded by Clement X1II., is rich in incunabula and
prints, and, since 1884, belongs to the Accademia dei Lincei.
The Deutsches Institut; Ecole Frangaise and British and American
Schools, and the International Institute of Agriculture may be
mentioned. All these and many other Roman libraries are open,
at least to advanced students.
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Subiaco.—At Subiaco, about 40 m. from Rome, the Benedic-
tine monastery of Santa Scolastica has only 6,000 printed vols.,
and 400 mss., but it is remarkable as having been, in 1465, the first
seat of typography in Italy, and students may inspect the series
of Sweynheim and Pannartz’s original editions preserved in then'
first home. :

Florence.—The Biblioteca Nazionale Centrale of Florence
formed from the union of Magliabechi’s library with the Palatma,
is the largest after the Vittorio Emanuele at Rome. The Mag-
liabechiana became public in.1714, and in 1861 Palatina (formed
by Ferdinand III., grand duke of Tuscany), was joined with it.
It had long had a right to a copy of every work printed in Tus-
cany, a right maintained more rigorously since 1860. Since 1870
the Nazionale receives, by law, a copy of every book published in
the kingdom. Its monthly Bollettino is the current bibliography
of the national literature. The mss. include the most important
extant codici of Dante and later Italian poets and historians. The
Galileo collection numbers 308 mss; Of the 25 mss. portolani, the
oldest is dated 1417, and several seem to be the original charts
executed for Sir Robert Dudley (duke of Northumberland) in
the preparation of his Arcano del Mare. Amongst the early printed
books is a great number of 16th century Rappresentazioni, books
printed on vellum, municipal histories and statutes, test: di lingua
and maps. The library contains 750,000 printed vols., 22,207 mss.,
and 3,601 incunabula, besides prints and maps. A new building
was completed on the Corso dei Tintori in 1929,

Milan.—The Biblioteca Nazionale of Milan, better known as
the Braidense, founded in 1770 by Maria ,‘Theresa has 500,000
printed vols., 2,000 mss., 2,500 incunabula and 913 -Aldines.
Amongst the mss. are letters of Galileo, poems in Tasso’s auto-
graph, and a fine series of Italian illuminated service-books, 12th
to 16th centuries.

Naples.—The Biblioteca Nazionale at Naples (founded in 1734
and opened in 1804) is the largest library of that city, and has
recently been splendidly re-housed. To the collection of Cardinal
Seripando were added, especially in 1848 and 1860, many private
and conventual libraries. The biblical section is rich. Other feat-
ures are the. collections of testi di lingua; and of books on vol-
canoes, the best in existence of the publications of Italian learned
societies and a nearly complete set of the Bodoni press. The mss.
include many illuminated books, the autographs of Leopardi, and
portolani. The library contains about 1,000,000 prlnted vols.,
11,868 mss. and 4,625 incunabula. Annexed to it is the Ofﬁcma
del Papiri Ercolanesi.

The Biblioteca Nazionale of Palermo, founded from the Jesu1ts
libraries, is rich in 15th century books (catalogue printed in 1875),
in Aldines and Sicilian 16th century books, many being unique.
The hbrary contains 283,227 printed volumes

Turin.—The Biblioteca Nazionale Universitaria of Turin took
its origin in the prlvate library of the House of Savoy, given in
1720 to the university by Vlttorlo Amedeo II. The fire of 1904
destroyed about 24,000 out of 300,000 vols., and of the 4,138 mss.
there survive but 1,500, and those in a damaged condition, Among
those that perished were the palimpsests of Cicero, Cassidorus,
the Codex Theodosianus and the famous Livre d’Heures. The
1,095 incunabula escaped. Since the fire the library has been
enriched by new gifts, notably Baron A. Lumbroso’s of 30,000
vols., principally on the French Revolution and Empire. The
library was, in 1910, transferred to the premises of the Palazzo
of the Debito Pubblico.

Venice.—The Biblioteca Marciana, or library of St. Mark, at
Venice, was traditionally founded in 1362 by Petrarch’s gift of
mss. (all now lost) and opened by Cardinal Bessarione in 1468.
It has 330,000 printed books, 12,106 mss. of great value (more
than 1,000 Greek codices given by Bessarione), collections on
Venetian history, music and theatre, and on early geographical
research, a codex of the laws of the Lombards and the autograph
ms. of Sarpi’s History of the Council of Tf'ent Since the fall of
the republic and the suppression of the monasteries, many private
and conventual libraries have been incorporated first in the
Libreria del Sansovino, from which the library was transferred
in 1812 to the Palazzo Ducale, and in 1904 to the Palazzo della
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Zecca (the Mint). = :
University Libraries.—Among the umver51ty hbranes under

Government ‘control some deserve special notice. First in his-

torical importance comes that of Bologna, founded by U. Aldro-

vandi (1605). Count Luigi F. Marsili in 1712 increased the

library and established an Instituto delle Scienze, reconstituted as
a public library by Benedict XIV. in 1756. The printed books
number 214,991 vols., and the mss. 5,400, the oriental being
noteworthy. The grand hall, with its fine furniture in walnut
wood, merits particular attention. The Biblioteca della Universita
at Naples, established by Joachim Murat in 1812 in the buildings.
of Monte Oliveto, and thence sometimes called the “Biblioteca

‘Gioacchimo,” was transferred to the Royal university and opened

in 1827. It is strongest in medicine and science; its chief mss:

and early printed books were transferred about the middle of the

19th century to the Nazionale. Other important university libraries

are those of Catania (1755); Genoa (1773); Pavia (1763) ; Padua
(1629) (314,000 vols.), which in 1910 was housed in a new. build-

ing; Cagliari and Sassari. Messina was destroyed in the earth-

quake of 1908, but the more important part of the furniture was

saved, .and by 1910 the library was already restored to actlve

work.

Chief among the remaining Government libraries comes the
world-famed Biblioteca Mediceo Laurenziana at Florence, formed
from the collections of Cosimo the Elder; Pietro de’ Med1c1 and
Lorenzo the Magnificent. . It was made pubhc by Clement VII
who charged Michelangelo to construct a suitable edifice for 1ts
reception. Opened by Cosimo I.in 1571, it has steadily grown.
The accessions in the 18th century alone were enough to double
it. Its printed. books number probably only 11,000, and though
almost all of the highest rarity and interest, the 10,017 mss. give
its chief importance to this library. More than 700 are earlier
than the 1rth century. Some of them are the most valuable
codices in the world—the famous Virgil of the 4th or 5th century,
Justinian’s Pandects of the 6th, a Homer of the 1oth, and several
other vety early Greek and Latin classical and biblical texts, as
well as copies in the handwriting of Petrarch, about 100 codices
of Dante, a Decameron copied by a contemporary from Boc-
caccio’s own ms., and Benvenuto Cellini’s ms. of his autobiography.
Administered with the Laurentian is the Riccardiana, rich in mss.
of Italian, and especially the Florentine literature. The Biblioteca
Marucelliana (founded 1703, opened 1753) is remarkable for its
early ‘woodcuts and engravings; the’printed volumes number
310,000 and the mss. 2,000.

Modena.—At Modena is the Biblioteca Estense founded by
the Este family at Ferrara in 1393; it was transferred to Modena
by Cesare D’Este in 1598. Muratori, Zaccaria and Tiraboschi
were librarians here. The printed vols. number 151,057, the in-
cunabula 1,600, the mss. 8,567, besides the 4,958 mss. and the
100,000 autographs of the Campori collection.

The oldest library at Naples is the Brancacciana, founded in
1647 by Cardinal F. M. Brancaccio, and opened by his heirs in
1675. The Regia Biblioteca di Parma was founded definitely in
1779 by the grand-duke Philip, who employed Paciaudi to organize
it. It contains 323,208 vols. and 5,290 mss., including De Rossi’s
biblical and rabbinical mss. Also worthy of note are the Bibl.
Pubblica or governativa of Lucca, and that of Cremona. - :

The Ambrosiana.—Among the great libraries not under Gov-
ernment control, the most important is the Ambrosiana at Milan,
founded in 1609 by Cardinal Fed..Borromeo. It contains 400,000
printed vols., 3,000 incunabula and 10,000 mss. Amongst'the mss.
are a Greek Pentateuch of the sth century, the famous Peshito
and Syro-Hexaplar, a Josephus on papyrus, supposed to be of the
sth century, several palimpsest texts, and a 7th century copy of
St. Jerome’s commentary on the Psalms, full. of contemporary
glosses in Irish, Gothic fragments of Ulfilas, and a Virgil with
notes in Petrarch’s handwriting. Cardinal Mai and Pope Pius XI.
were former custodians here. At Genoa the Biblioteca Franzoniana
(40,000 vols.), founded about 1770 for the instruction of the
poorer classes, is noteworthy as being the first European hbrary ‘
lighted up at night for the use of readers.

Monte Cassino.—The monastery of Monte Cassino (529) is

/
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due to St. Benedict, and is the prototype of all Western religious
houses. The library now extends to about 70,000 vols., and that
belonging to the monks contains about the same number. But
the chief glory of Monte Cassino consists of the archivio, which
is quite apart; and this includes more than 30,000 bulls, diplomas,
charters and other documents; besides 1,000 mss. dating from the
6th century downwards. There are good written catalogues, and
descriptions with extracts are published in the Bibliotheca Casinen-
sis. The monastery was declared a national monument in 1866.
At Ravenna the Biblioteca Classense has a 1oth century codex
of Aristophanes. At Vercelli the Biblioteca dell’ Archivio Capito-
lare comprises nothing but mss., all of great antiquity and value,
amongst them an Evangeliarium S. Eusebii, supposed to be of the
4th century; also a famous codex of Anglo-Saxon homilies.

La Cava.—The Monastero della S. Trinitd, at La Cava dei
Tirreni, in the province of Salerno (beginning of the 11th cen-
tury), has only some 10,000 vols., but these include mss. from
the 8th to the 14th century, amongst them a Codex Legum Longo-
" bardorum, dated 1oog4, besides a well-known geographical chart

of the 12th century, over 100 Greek mss., and about 1,000 charters

beginning with the year 840, more than 200 of which belong to the

Lombard and Norman periods. The library is now national prop-

erty, the abbot holding the office of keeper of the archives.

Not a few of the communal and municipal libraries are of great
extent and interest: Bologna (1801); Brescia, Civica Quiriniana
(1747); Ferrara (1753); Macerata, the Mozzi-Borgetti (1783~
1835, united 1855); Mantua; Novara, Negroni e Civica (1847
and 1890); Padua; Palermo (1760); Perugia (1852), founded by
P. Podiani; Siena (1758), founded by S. Bandini, fine art collec-
tion; Venice, Museo Civico Correr (1830); Verona (1792, public
since 1802); Bertoliana (1708). Italian librarians are organized
and there is a school for professional training in the Archigin-
nasio at Bologna.

Spain and Portugal.—Most of the royal, State and university
libraries of Spain and Portugal have Government control and
support.

The chief library in Spain is the Biblioteca Nacional (formerly
Real) at Madrid (1716), with 1,210,520 printed books, including
2,412 incunabula, 30,172 mss. and 120,000 prints. Theology, canon
law, history, etc., are very complete. The collection of prints was
principally bought from Don Valentin Carderera in 1865. Other
Madrid libraries are Biblioteca de la Real Academia de la Historia,
1738 (50,000 vols., and 8,400 mss.), which contains Spanish books
of great value, including the Salazar collection. In 1808; the
year the Escorial contained approximately 30,000 printed vols.
and 3,400 mss., Joseph removed the collection to Madrid, but
when it was returned by Ferdinand 10,000 vols. were missing.
There are now about 40,000 printed volumes. The Biblioteca Pro-
vincial y Universitaria of Barcelona (1841) contains about 100,-
000 vols., and that of Seville (1767) has 110,000 volumes. Among
(()‘ther')provinrcial and university libraries is that of Salamanca

1254).

Among the libraries of Portugal the Biblioteca Nacional at
Lisbon (1796) naturally takes the first place. In 1841 it was
largely increased from the monastic collections, and now has
800,000 vols. of printed books, largely on theology, canon law,
history and Portuguese and Spanish literature, 16,000 mss., and
40,000 coins and medals. The Academia das Sciencias (1779), in
the suppressed convent of the Ordem Terceira da Penitencia, in
1836 acquired the library of that convent (30,000 vols.) which
has since been kept apart. The Archivo Nacional was brought
here in 1749.

The Biblioteca Publica Municipal at Oporto, founded during
the siege of 1833, and till 1874 styled the Real Biblioteca do Porto,
is one of the largest in Portugal (about 300,000 vols.). The regent
gave to the town the libraries of the suppressed convents in the
northern provinces. The important Camoens collection is de-

_scribed in a printed catalogue (1880), and the mss. by H. da

Cunha Rivara (1850-70). The University Library of Coimbra

(1591) 300,000 vols., the Instituto Juridico, Coimbra (1912)

53,000 vols., and the Biblioteca Provincial, Cadiz 40,000 vols.,

may be mentioned.
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Much interest in libraries has not been shown in Latin America.
Most of the libraries which exist are national or legislative
libraries.

Cuba.—The chief are in Havana, and the best is the Biblioteca
Nacional (1g9o1), 256,000 vols., the Biblioteca Publica. The
Biblioteca Publica is one of the most actively-managed libraries
in Latin America.

Mexico.—Of the 29 States the territories of the Mexican re-
public, many possess rare and valuable books from the libraries
of the suppressed religious bodies, but few have much modern
literature. Many scientific and literary associations in the republic
possess books. The Society of Geography and Statistics in Mexico
City (founded 1833, reorganized 1851), the most important of
them, owns a fine museum and library. The ecclesiastical libraries
of Mexico City were amalgamated as the Biblioteca Nacional; this
now possesses over 200,000 volumes. Two copies of every book
printed in Mexico must be deposited in it. Most of the libraries
of Mezxico, city or provincial, are subscription, and belong to
societies and schools of various kinds. The American Library
Association is spreading Anglo-American library technique in
Mexico, and also in the Philippines.

Argentina.—There are more than 200 public libraries in Ar-
gentina. They are due to benefactions, but the Government adds
an equal sum to endowments. A central commission exists to
facilitate the acquisition of books and to secure good administra-
tion. The most considerable is the Biblioteca Nacional at Buenos
Aires (1810), which is passably rich in mss. concerning the early
history of the Spanish ‘colonies and has 350,000 printed volumes.
The Biblioteca Popular del Municipio (1879) has about 80,000
volumes. There are also libraries attached to colleges, churches
and clubs.

Brazil, Chile and Peru.—The chief library in Brazil is the
Biblioteca Nacional at Rio de Janeiro (1810), now comprising
over 488,000 printed vols., with many mss., largely on South
America. Other libraries of the capital’are those of the Faculty
of Medicine, Marine library, National museum, Portuguese Lit-
erary club, Biblioteca Fluminense, Benedictine monastery, and the
Biblioteca Municipal (60,000 vols.). There are provincial and
town libraries throughout Brazil.

The Biblioteca Nacional at Santiago (1813) is the chief library
in Chile. It possesses about 232,000 volumes. There is also a uni-
versity library at Santiago (40,000 vols.) and the Biblioteca
Publica at Valparaiso (50,000 vols.).

The Biblioteca Nacional at Lima was founded by ‘a decree of
the liberator, San Martin, in 1820, from those of the university of
San Marcos and of several monasteries, and books presented by
the liberator; it is rich in the history of Peru.

Netherlands.—Since 19oo there has been considerable prog-
ress made in both Belgium and Holland in the development of
public libraries, and many towns in the latter country have
established: popular libraries after the fashion of the municipal
libraries of the United Kingdom and America.

Belgium.—The national library of Belgium is the Bibliothéque
Royale at Brussels, based on the Bibliothéque des ducs de Bour-
gogne, the library of the Austrian sovereigns of the Low Coun-
tries'in 1772. In 1794 a number of volumes were transferred ta
Paris, the majority being returned in 1815; in 1795 the remainder
were formed into a public library under the care of La Serna San-
tander, who was also town librarian, and who was followed by
van Hulthem. At the end of the administration of van Hulthem
a large part of the precious collections of the Bollandists was
acquired. In 1830 the Bibliothéque de Bourgogne was added to
the State archives. Van Hulthem died in 1832; his private library
(catalogue printed 1836), mostly relating to Belgian history, was
purchased in 1837, and, having been added to the Bibliotheque de
Bourgogne and the Bibliothéque de la Ville (open since 1794),
formed the Bibliothéque Royale de Belgique. The printed volumes
now number over 800,000, with 31,200 mss., 34,600 maps, 1,267,
oo prints and 80,000 coins and medals. There are printed cata-
logues of special collections of mss., of accessions, etc. There is

 no free legal deposit of books in Belgium; the Government pur-

chases new books from the publishers and deposits them in the
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Royal library. The financial crisis after 1918 led to proposals, by
a governmental committee of economics, to divide the foreign
accessions of the library among those of various ministries; but
in 1928 the scheme had been severely animadverted on and
seemed unlikely to be pressed. There are libraries attached to
most of the departments of the Government. Other important
libraries are the Bibliothéque Collective des Sociétés Savantes
(1906), with a union catalogue on cards, and the Bibliothéque du
Conservatoire Royal de Musique (1832) with 31,000 volumes.
The popular or communal libraries of Brussels (1842) and of
the suburbs are distributed through the schools. At Antwerp the
town library (1505) has now 500,000 volumes. The valuable col-
lection of books in the Musée Plantin-Moretus (1640) should also
be mentioned. It contains 427 mss. and 20,000 printed books,
comprising the works issued by the Plantin family and many
15th century books, besides the archives of the firm.

“The university library of Ghent (declared public in 1797,
opened in 1798), was known successively as the Bibliothéque de
PEcole Centrale and Bibliothéque Publique de la Ville. On the
foundation of the university in 1817 the town placed the collec-
tion at its disposal, but it has since remained under State control.
The printed volumes now amount to 450,000 and the mss. to
2,650. The Bibliothéque de 'Université Catholique of Louvain
(1636) is based upon the collections of Beyerlinck, bequeathed
in 1627, and of Jacques Romain, professor of medicine. There
were over 211,000 vols. in 1914, when the library was totally de-
stroyed by fire at the German occupation. On the foundation of
the University of Liége (1817) the old Bibliothéque de la Ville
was added to its library (now 454,000 printed vols., 184,500
pamphlets, and 2,140 mss.). The Liége collection, bequeathed by
M. Ulysse Capitaine and the Bibliothéques Populaires of Liége
(1862), are circulated among the school children. The Biblio-
théque publique of Bruges (1798) contains 145,000 printed books

- and mss. housed in the old Tonlieu (1477). Every town has a
communal library, mostly small and open only part of the day;
the chief are those of Alost, Arlon (1842), Ath (1842), Courtrai,
Malines. (1864), Mons (1797), Namur (1800), Ostend (1861)
and Tournai (1794, housed in the Hotel des Anciens Prétres,
1755) ; those of Ypres and other towns in the war area were de-

~stroyed in 1914-18. A complete list will be found in the Annuaire
de la Belgique scientifique, artistique et litteraire (1908).

By a law of Oct. 17, 1921, communes may singly or in conjunc-
tion establish public libraries, and if complylng with certain con-
ditions receive State subsidies.

The “Union des villes et communes belges” at Brussels is plan-
ning a national scheme of federation and mutual lending between
public libraries; and similar associations at Louvain, Antwerp,
Bruges, Ermeton, near Namur (for the Walloon districts) are sim-
ilarly engaged. Rural circulating libraries are brought by the
law of 1921 under the same control as those of the communes.
(See J. van Meel, Bibliothéques publiques, 192.)

Holland.—Information on Dutch libraries can be obtained
from J. D. C. von Dukkum and G. A. Evers, Nederlandsche Bib-
lioteekgids, 2nd ed.;, 1924.

The national library of Holland is the Koninklijke Bibliotheek
at The Hague (1798). The library of the princes of Orange was
then united with those of the defunct Government bodies to form
the national Bibliotheek. In 1805 the present name was adopted;
and since 1815 it has become the national library. In 1848 the
Baron W. Y. H. van Westreenen van Tiellandt bequeathed his
library and antiquities to be preserved in his former residence as
a branch of the royal library. There are now about one million
printed books and over 6,000 mss. Books are lent all over the
country. The library is the richest in the world in books on
chess, Dutch incunabula, Elzevirs and in Spinozana. In 18co-11 a
printed  catalogue was issued, and since 1866 a yearly list of
additions.

The next largest library is that of the Academia Lugduno-
Batavia, which dates from the foundation of the University of
Leyden in 1575. Valuable additions include those from the li-
braries of Golius, Joseph Scaliger, Isaac Voss, Ruhnken and Hem-
sterhuis. The library of the Society of Netherland Literature,
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placed here in 1877, Legatum Warnerianum of oriental mss., and
the collection of maps bequeathed in 1870 by J. J. Bodel Nyen-
huis, are noteworthy. Published catalogues are: books and mss.,
1716; supplements of books added in 1814—47, and of mss., 1850;
and oriental mss., 1851—-77. The Bibliotheek der Rijks Universi-
teit (1575) at Leyden contains about 8co,000 vols. and 3,400
oriental mss., many of value.

The University library at Utrecht (292,500 vols.) is based on
conventual collections brought together in 158:1. The public
library thus formed was soon enriched by books bequeathed by
Hub. Buchelius and Ev. Pollio, and was transferred to the uni-
versity on its foundation in 1636. Among the mss. is the famous
“Utrecht Psalter,” which contains the oldest text of the Athan-
asian creed. Printed catalogues are of printed books of 1834
(supplement 1845, index from 1845-55, and additions 1856~1870),
and of mss., 1887. Titles of accessions are printed.

The University library at Amsterdam is based on a 15th century
collection. Since 1877 the collection has been known as the Uni-
versity library, and in 1881 it was removed to a building modelled
on the British Museum library. It includes the best mediaeval
collection in Holland, and the Bibliotheca Rosenthaliana of
Hebraica (30,000 vols., catalogue 1875). The libraries of the
Dutch Geographical and other societies are preserved here.  The
library contains about 800,000 volumes. There are popular sub-
scription libraries with reading-rooms in all parts of Holland, and
in Rotterdam there is a society for the encouragement of social
culture which has a large library. At The Hague, Leyden, Haarlem,
Dordrecht and other towns popular libraries have been estab-
lished, but ecclesiastical divisions hamper free development.
Dutch librarians are organized in a professional body.

The library of the Genootschap van Kunsten en Wetenschappen
at Batavia contains books printed in Netherlandish India, or
relating to the Indian archipelago.

‘Denmark.—Owing largely to so many Scandinavian librarians
having been trained and employed in American libraries, a greater
approach has been made to Anglo-American library ideals in Nor-
way, Sweden and Denmark than anywhere else on the continent of
Europe.

A survey of 384 Danish libraries in 1915 €Dansk Biblioteks-
foerer) was published by Svend Dahl; and a statistical list of
popular libraries appears yearly in Bogens Verden.

The beginning of the national library, the great Royal library
(Kongelige Bibliothek) at Copenhagen may be credited to Chris-
tian III. (1533-59); but to Frederick III. (1648—70) is mainly
due the collection of Icelandic literature and the acquisition. of
Tycho Brahe’s mss., and also the present building (in the Chris-
tiansborg castle), begun in 1667. In 1793 the library was opened
as the national library. Two copies of every book published in
Denmark must be deposited here. The incunabula and block books
form an important series. In foreign literature it specializes in
the humanities. There are printed catalogues of the de Thott
collection (1789—95); French mss., Oriental mss. (1846); the
Danish collection (1875), etc. There are now 850,000 printed
books and 30,000 mss. The Royal library has nearly completed
publication of Bibliotheca Danica, a bibliography of Danish
books, 1482-1830.

The University library (1482), destroyed by fire in 1728, but
soon re-established, receives, since 1894, a copy of every Danish
publication, and has 430,000 vols. and 7,000 mss., including the
Arne-Magnean collection, specializing in the natural sciences. The
Statsbiblioteket of Aarhus (1894) possesses about 270,000 vols.
and the Landsbokasafn Islands (National library) of Reykjavik,
Iceland, about 118,000 printed books and 7,830 Icelandic mss. A
State library commission supervises the State-supported libraries.
An association for promoting public libraries was formed in 1903,
and in 19og the minister of public instruction appointed a special
adviser.

Modern developments show, perhaps more clearly than else-
where in Europe, a tendency to co-ordinate all the libraries.

Norway.—The Norsk Bibliotekforening in 1924 published a
statistical account of 266 libraries (Handbok over norske Biblio-
teker).
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The chief library in Norway is the University library at Oslo
(Christiania), founded in 1811 by Frederick VI., with a large
donation of duplicates from the Royal Library at Copenhagen:
There are now over 700,000 vols. in the collection. The Deich-
manske Bibliotek at Oslo was founded by Carl Deichmann in
1780 as a free library, and is maintained by endowments and by
the city. It now contains about 195,000 volumes. The Free library
at Bergen (1874) has 163,758 vols. and has been re-housed. The
Kongelige Norske Videnskabers Selskab at Trondhjem has also a
large library.

Sweden and Finland -——Swedlsh libraries were surveyed in
1924 in Einar Sundstrom’s Svenska Bibliotek.

The first Royal library at Stockholm, established in 1585, was
given to the University of Uppsala by Gustavus II. Charles X.’s
library was burned in 1697, and the present library was organized
shortly afterwards. The Benzelstjerna-Engestrom library (rich in
Swedish history) is now annexed to it. Natural history, medicine
and mathematics are left to other libraries. Among the mss. the
Codex Aureus of the 6th or 7th century, with an Anglo-Saxon
inscription, is noteworthy. The library contained, in 1924, 460,000
printed books and over 12,000 mss. The Karolinska Institutet, in
Stockholm, contains a library of medical books. numbering over
60,000.

The University library at Uppsala was founded as mentioned
above by Gustavus Adolphus in 1620, from the remains of con-
vent libraries, and endowed. The mss. chiefly relate to the history
of the country, but include the Codex Argemteus of the Gothic
gospels of Ulfilas, published in facsimile by the library in 1928.
Printed catalogues are: general (1814), foreign accession lists
(annually from 1850), and Arabic, Turkish and Persian mss.
(1846). The library now contains about 600,000 printed books
and mss. The University library at Lund (1668) was based upon
the old cathedral library. The mss. include the de la Gardie
archives, acquired in 1848." There are about 145,385 vols. in
the library. The Stadshibliotek of Gothenburg (1890) contains
about 240,000 vols., and has a printed catalogue.

- Finland has the University library of Helsingfors (1640-1827),
about 500,000 vols., and the parliamentary library (1872),
58,500 volumes.

Russia.—The Gosudarstvennaya Publichnaya Biblioteka at
Leningrad, formerly the Imperial public library at St. Petersburg,
the State library of the Union of Soviet Socialist Republics, is
perhaps the largest library in the world. In 1910 it had about
1,800,000 printed vols. and 34,000 mss., as well as large collections
of maps, autographs, photographs, etc. It is now said to contain
4,566,645 printed books and 240,000 mss., and autographs. It
originated in the books seized by Peter the Great in Courland in
1714; the library, however, only attained to the first rank in 1793,
by the acquisition of the famous Zaluski collection. The Zaluski
library was formed by the Polish count, Joseph Zaluski, who col-
lected 200,000 vols.; added to by his brother Andrew, bishop of
Cracow. At his death it was left to the Jesuit college at Warsaw;
on the suppression of the order it was taken by the Commission
of Education; and in 1795 it was transferred by Suvarov to St.
Petersburg as a trophy of war. It then had 260, ,000 printed vols.
and 10,000 mss., but in consequence of the dlspersal of many
works among other institutions, hardly 238,000 vols. remained in
1810. After the World War the, Zaluski collection was returned
to Poland. By a law passed in 1810 two copies of every Russian
publication must be deposited in the library. Very many valuable
special collections have been added, such as the Tolstoy Slavonic
collection. (1830), Tischendorf’s mss. (1858), the Dolgorousky
oriental mss. (1859), and the Firkowitsch Hebrew (Karaite) col-
lection (1862-63), and the national mss. of Karamzin (1867).
Some departments are thus exceedingly rich, while others are
comparatively meagre.

The glory of the mss. is the Codex Sinaiticus of the Greek
Bible, brought from the convent of St. Catherine on Mount Sinai
by Tischendorf in 1859. Other important biblical and patristic
codices are to be found among the Greek and Latin mss.; the
Hebrew mss. include some of the oldest extant, and the Samaritan
collection is one of the largest; the oriental mss., and the French
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mss. (notably the historical) are of great value. The Biblioteka
Vsemirnoj Literatury (1919) has about go,000 and the University
library (1925) 711,000 volumes.

The library at the Hermitage was founded by the empress
Catherine IL.’s purchase of Voltaire’s and Diderot’s books and
mss. In 1861 it possessed 150,000 vols., of which nearly all but
those on the history of art were then transferred to the Imperial
library. There are many large and valuable libraries attached to
the Government departments in Leningrad, and most of the

‘academies and colleges and learned societies are provided with

libraries. The national library published in 1928 material for a
directory of the learned libraries of the city.

The second largest library in Russia is the Lenin Memorial
Library in Moscow (formerly Rumyantzov Museum collection,
renamed after Lenin’s death in 1924). It has over three million
volumes, is rich in early printed books, Russian history, and mss.
The latter number 5,000, including many ancient Slavonic codices,
historical documents. and the archives of the masonic lodges in
Russia between 1816 and 1821; catalogues of the mss. and of
some special collections are printed. The University at Moscow
(1755) has a library of over 310,000 vols., and the Duchovnaja
academy has 120,000 volumes. The (formerly Imperial) Russian
Historical museum (1875-83) in Moscow contains nearly 200,000
volumes. Among Russian university libraries mention may be
made of Kazan (1804), Kharkov (1805), Kiev (1832) and Odessa
(1865). There are also communal or public libraries at Kharkov
(1886), Odessa (1830) in the Ukraine, and many other towns.
The Soviet Government has established many popular libraries.
The Lenin Institute of Library Science at Moscow trains librarians
and has published text-books.

Poland.—The Jagiellonska library at Cracow (1400) 524,000
vols. and 6,711 mss., at present serves as national library for
Poland. As the headquarters of the Government is at Warsaw,
however, it is now debated whether all publications concerning
Poland should be housed in the National Library there (1917)
91,532 vols., or whether they should be divided between the two
cities. It is suggested that the Jagiellonska library be made into
a historical collection containing books to the year 1918, the date
of the reconstitution of the Polish State, and that the Warsaw
library be confined to accessions since that date, and organized on
the lines of the Deutsche Biicherei at Leipzig. A bibliographical
institute will be attached to the Warsaw collection and will dis-
seminate information through a special bureau, the functions of
which are at present fulfilled by the Jagiellonska and by the
Warsaw section of the libraries of the Ministry of Public In-
struction. The National Library at Warsaw has also been en-
riched by the famous Zaluski collection, described in the para-
graph on Russian libraries. The Warsaw university library (1817)
has 736,000 volumes. Besides the Cracow and Warsaw libraries,
that of Posen (formerly Kaiser Wilhelm Bibliothek) may be men-
tioned. Lemberg (Lwow) has three noteworthy collections housed
in the University library, the Ossolinsky library and Museum and
the Bavorovsky library. Chwalewik’s Les Collections polonaises
(2 vols.) gives a complete list of Polish libraries, and 427 libraries
are listed in the Mianowski Foundations Year Book (1927), pp.
162—221, There is no general catalogue, but its place is taken at
present by Charles Estreicher’s Bibliografia Polska (1870~ ).
The Lett city of Vilna also has a public library (1856).

Elsewhere in Eastern Europe.—Latvia has the city and

university libraries of Riga (with 375,000 and 60,000 vols.).
Estonia has the university library of Tarfu (Dorpat 1806) with
270,000 vols., and the city library of Tallinn.
The university libraries of Belgrade and Sofia (1888), 192,039
vols.,, and the national library at Sofia (1924), over 200,000
printed books and 5,500 mss., are the chief in the Balkans. There
is a Bulgarian State Library Commission, which organizes local
libraries and trains librarians.

At Athens the national library (1842) possesses about 400,000
vols., 3,800 mss., and 200,000 historical documents.

Constantlnople has a National library (1925) and a public
library, the Oumoumiye, of about 300,000 volumes. There are
over 120,000 vols, in the University library (1910), and there are
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also libraries at the Greek literary society and the Theological
school. The mosque of St.” Sophia contains a library of some
thousands of mss., of which a printed catalogue is obtainable, con-
sisting mostly of Korans and service books. The old Seraglio
contains many important books.

THE FAR EAST

China.—The earliest notice of a library in China is that of the
imperial Chou dynasty whose capital was at Loyang in the modern
province of Honan. According to a tradition preserved in Ssu-ma
Ch’ien’s “Historical Record” the philosopher Lao-tse, who lived
in the seventh century before Christ, was keeper of books in this
library. National collections of books in the modern sense, how-
ever, originated with the attempts made to recover the books
scattered or destroyed by the so-called “First Emperor” in 220
B.c. Hence the earliest catalogue of Chinese-books is preserved
in the “History of the Former Han Dynasty” (206 B.C.~23 A.D.)
and written in the first century of our era. The histories of nearly
all succeeding dynasties have likewise left catalogues of books
preserved in their libraries or known to their times. After the
invention of printing in China private libraries became increasingly
numerous. From. time to time these were destroyed or dispersed,
but catalogues of many of them remain. There are still some
fourteen large private libraries in various parts of China some
of which contain as many as two hundred thousand volumes.

According to a survey made by the Library Association of
China in 1927 there were then 503 public and private libraries
in China proper and Manchuria. Of this total the province of
Kiangsu has 1435; the city of Shanghai 60, Peking 42, and Nanking
20. The largest single collection of books is found in the Metro-
politan Library, Peking. Each provincial capital also has its own
library. The following universities boast large and rapidly grow-
ing collections of both Chinese and western books: Peking Na-
tional University, Sun Yat Sen University (Canton), Tsinghua
University (Peking), Yenching University (Peking), Amoy Uni-
versity, and Nanking University. The most common classification
of books in Chinese libraries—the so-called Ssu K’u system which
has been in vogue for fifteen centuries—divides all Chinese litera-
ture into four classes: classics, history, philosophy, and belles
lettres. A few of the modern Chinese libraries have discarded this
system entirely, but most of them combine with it a modified
Dewey or Library of Congress classification. (See the files of the
Library Science Quarterly, T Shu Kuan Hsiieh Chi K’an, the
official organ of ‘the Library Association of China which was
founded in 1923.)

Japan.—The ancient history of libraries in Japan is analogous
to that of China. . . ,

Perhaps the most extensive library of the empire is. that of
the Imperial Cabinet (1885) at Tokyo with 507,600 vols., con-
sisting of the collections of various Government departments.

The Imperial library at Uyeno Park (1872) contains 387,208
vols., of which some 297,000 are in Japanese or Chinese. At Tokyo
there is also the Ohashi library (1902), 81,154 vols., the Hibiya
library (1908), 153,000 vols., and the Nanki library (1899),
87,000 vols. The library of the Imperial University of Kyoto
(1899) contains nearly 650,000 vols., of which a large proportion
are in European languages. Kyoto and other towns have con-
siderable municipal libraries. Kasan in Korea has a library (1804)
of about 250,000 vols. .

LIBRARY ASSOCIATIONS AND TRAINING

, The first and largest association established for the study of
librarianship was the American Library Association (1876), which
includes Canada. The Library Association of the United King-
dom was formed in 1877, as an outcome of the first International
Library Conference, held at London, and in 1898 it received a
royal charter. It publishes a Year Book, the quarterly Library
Association Record. It also holds examinations. The Library
Assistants’ Association was formed in 1895 and has branches in
different parts of England, Wales and Ireland. It issues a monthly
magazine entitled The Library Assistant. The Association des
Bibliothécaires Francais was founded in 19o6 and publishes an
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important journal. There are two associations in Germany, the
Verein deutscher Bibliothekare, and the Verein deutscher' Volks-
bibliothekare, which issues a year-book giving information con-
cerning the libraries of the country; a similar organization in
Austria-Hungary is now merged into the former. An Association
of Archivists and Librarians was formed at Brussels in 1907, and
there are similar societies in France, Italy, Spain, Holland, Den-
mark, Norway, Sweden, and, since 1927, in China also. In every
country there is now some kind of library association. :

The movement, since the World War, partly because ‘of the
financial crisis in Europe, and partly because of the increased
consciousness of each other among the nations, has been one of
co-operation and closer organization, so that the world’s library
resources are far better utilized.

Two agencies further international co-operation between libra-
ries: (1) The Institut International de Bibliographie, founded in
1897 at Brussels by Paul Otlet and Henri Lafontaine, but
shortly to be moved to Geneva, aims at amalgamating the cata-
logues of the world’s: chief libraries into an universal card bibliog-
raphy. It has also produced a more thorough (decimal) classi-
fication for books and papers. (2) The Institut International de
Co-opération Intellectuelle at Paris, an institution of the League
of Nations, by its committee of library experts (mostly the heads
of the great national libraries), has brought into mutual relations
the national bureaux of bibliographical information, and publishes
reports from them. :

It has been calculated by E. Sparn (El Crecimiento de las
grandes Bibliotecas de la Tierra) that the larger libraries of the
Old World were doubled, and those of North America trebled, in
content in the first quarter of the 20th century. .

BiBriocrapuy.—There is no considerable bibliography of libraries
or librarianship. Current lists appear in Zentralblatt fiir Bibliotheks-
wesen (Leipzig), and annual bibl. from these by R. Hoecker and J.
Vorstius, Internationale Bibliographie der Bibliothekwissenschaft (1926,
etc.) ; previous vols. as Beihefte of the Z. f. B., by J. Vorstius alone.
A very full bibl. of articles in periodicals in English only is H. G. T.
Cannon, Bibliography of Library Economy, 1876-1920 (192%). Direc- -
tories (see also under the various countries) ; Minerva: Jahrbuch
der Gelehrten Welt (1890, etc.), the source of many of the statistics
for particular libraries in- the foregoing article. A supplement. for
libraries is now appearing. See also L. Haffkin-Hamburger, “Library
Directories” (annotated list) in The Library Jowrnal (Nov. 1,
1928) ; Index Generalis: Annuaire Général des Universités, Biblio-
théques, etc. (1926—2%) ; E. Sparn, Las Bibliotecas con 50,000 y mas
volumenes y su distribucion geografica sobre la Tierra (Cordova, 1924),
and El Crecimiento de las grandes Bibliotecas de la Tierra durante el
primer cuarto del Siglo XX. (1925-26) ; Institut International de
Co-opération Intellectuélle, La Co-ordination des bibliothéques: rap-
ports sur les centres nationaux de renseignements (1928).

History: J. W. Clark, The Care of Books-(1909); C. Castellani,
Le Biblioteche d’Antichitd (1884). Manuals of Librarianship: H. B.
Wheatley, How to Catalogue a Library (1889); C. H. Cutter, Expan-
sive Classification (1891-93), and Rules for a Printed Dictionary
Catalogue (1904) ; M. Dewey, Rules for Author and Classed Catalogues
(1892), and Decimal Classification (12th ed., 1928) ; A. Maire, Manuel
pratique du -bibliothécaire (1896) ; J. D. Brown, Manual of Library
Classtfication (1898) and Subject Classification (1926) ; E. C. Richard-
son, Classification, Theoretical and Practical (1901); A, Graesel,
Handbuchk der Bibliothekslehre (latest ed., 19oz); M. Pellisson, Les
Bibliothéques populaires & Uétranger et enm France (1906); E. A.
Savage, Manual of Descriptive Annotation (1906) ; A. L. Champneys;,
Public Libraries: A Treatise on their Design (1907) ; American Library
Association, €ataloguing Rules: Author and Title . Enjries (1908),
Manual of Library Ecomomy (1911, and reprints of single chapters)
and Board of Education for Librarianship: Annual Reports (1924,
etc); J. D. Stewart, The Sheaf Catalogue (1909); J. C. Dana,
A Library Primer (1910); The Bodleian Staff Manual (1913, etc.);
J."H. Quinn, Library Cataloguing (1913) ; W. W, Bishop, Practical
Handbook of Modern Library Cataloguing (1914) ; J. D. Stewart and
others, Open Access Libraries (1915) ; Library of Congress: W. B.
Sayers, Canons of Classification (1915); Carnegie United Kingdom
Trust, Reports (dealing with county libraries which the 1915 report
brought into being, 1915) ; J. D. Brown, Manual of Library Economy
(3rd ed. W. C. Berwick Sayers, 1920); D. Gray, County Library.
Systems (1922); R. D. McLeod, County Rural Libraries (1923);
E. A. Baker, The Public Library (1923) ; Svend Dahl, Bibliothekshand-
bok (edit.'S. E. Bring, 1924) ; G. Rees, Libraries for Children: A History
and a Bibliography (1924) ; L. R. McColvin, Theory of Book Selection
for Public Libraries (1925); H. C. Lang, County Library Service
(1925) ; C. C. Williamson, Training for Library Service (1925);
Tse-Chien-T4i, Professional Education for Librarianship (1925) ;
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W. C. B. Sayers, A Manual of Classification (1926) ; British Museum,
Rules for Compiling ihe Catalogue (1927); Cambridge University
library, Rules for the Catalogue (1927); J. A. Lowe, Public Library
Administration (1928) ; J. L. Warner, Reference Library Work (1928) ;
E. S. Fegan, School Libraries: Practical Hints on Management (1928) ;
L. E. Fay and A. T. Eaton, Instruction in the Use of Books and
Libraries (as school libraries, Boston, 3rd ed., 1928) ; Institut Inter-
national de Bibliographie, Classification bibliographique décimale
(Brussels, 1928, etc.). A large work, edit. by F. Milkan, it was expected
would begin to appear in 1929.

Periodicals (London): The Library Assistant (1898, etc.); The
Library Association Record (1898, etc.); The Library World (1898,
etc.) ; The Library (1899, etc., now amalgamated with Tramsactions
of the Bibliographical Society); The Library Journal (New York,
1876, etc.) ; Special Libraries (New York) ; Libraries (formerly Public
Libraries, Chicago, 1896, etc.); Bulletin of the American Library
Associatz?o)n (Boston, 190%, etc.); The Library Review (Coatbridge,
1927, etc.).

Paris: Bulletin du bibliophile (1834, etc.) ; Bulletin des Bibliothéques
et des Archives (1884~89) ; Revue des bibliothéques (1891, etc.).

Brussels: Bulletin de Vinstitut international de bibliographie (1893,
etc.) ; Revue des bibliothéques et des archives de Belgique (1903-09) ;
Archives et bibliothéques de Belgique (1923, etc.); Bibliotheeksgids
(1922, etc.) ; Tijdschrift voor boek und bibliothekweyen (Hague, 1903,
etc.) ; De Boekzaal (Hague, 1907, etc.) ; Het Boek (Hague, 1911, etc.) ;
Openbaare Leeszaal en Biblioteek (Amsterdam, 1918, etc.); Bogsam-
lingsbladet (Copenhagen, 1906, etc.); Bogens Verden (Copenhagen,
1918, etc.) ; Bogvennen (Copenhagen, 1926, etc.) ; For Folkesplysning
(formerly For Folke-og-Barnboksamlinger, Oslo, 1906, etc.); Biblio-
theksbladet (Stockholm, 1903, etc.); Nordisk Tidskrift for Bok-och
Biblioteksvisen (Uppsala, 1913, etc.); CeSkd osvéta (Prague, 1904,
etc.); Casopis Ceskosloven skych Krihovnlkid (Prague, 1921, etc.);
Cartea (Bucharest, 1926, etc.). )

Leipzig: Zentralblatt fiir Bibliothekswesen (1884, etc.); Blitter fiir
Volksbibliotheken und Lesehallen (1899, etc., occasional supplement to
the preceding) ; Das Jahrbuch der deutschen Bibliotheken (1902, etc.) ;
Bibliographie des Bibliotheks- und Buchwesens (edit. A. Hortzschansky,
1904; issued in the Zentralblatt) see Internationale Bibliographie,
supra, p. 21; Arckiv fiir Bibliographie (Linz, 1927, etc.). Mitteidlungen
des_Osterreichischen Vereins fiir Bibliothekswesen (Vienna, 1896, etc.).

Florence: Revista delle biblioteche e degli archivi (1890, etc.);
Bibliofilia (1898, etc.); Annali degli Accademie e Biblioteche (1927,
etc.) ; Bollettino delle biblioteche popolari (Milan, 1907, etc.); El
Consultor bibliogrifico (Barcelona, 1925, etc.); Anwuario de las
bibliotecas . populares (Barcelona, 1926, etc.); Revista *de Archivos,
Bibliotecas y Museos (Madrid, 1907) ; El Libro vy el Pueblo (Mexico,
1922, etc.) ; Cartel (Buenos Aires, 1926, etc.). Annuaire du conseil des
bibliothéques de Latvie (Riga, 1926, etc.); Library Science Quarterly
(in Chinese, Peking, 1927, etc.) ; Bulletin of the Library Association
of China (Peking, 1925, etc.) ; Gakuto (Tokyo, 1897, etc.) ; The Indian
Library Journal (Bagwada, 1924, etc.). ‘

Great Britain: Select Committee of the House of Commons on
Public Libraries, Report (1849); Edward Edwards, Memoirs of
Libraries (1859), and Lives of the Founders of the British Museum
(2 vols.,, 1870); W. D, Macray, Annals of the Bodleian (1868);
L. Fagen, Life of Sir A. Panizzi (2 vols., 1880) ; G. F. Chambers and
H. W. Fovargue, The Law relating to Public Libraries (4th ed., 1899) ;
E. A. Savage, Old English Libraries (1911) ; H. W. Fovargue, Summary
of the Law relating to Public Libraries (1922); The John Rylands
Library; A Record of Its History (1924); C. R. Sanderson, Library
Low (1925); Public Libraries Committee, Report on Public Libraries
in England and Wales (1927); The Uses of Libraries (edit. E. A.
Baker, describing the chief libraries and their contents, 1927); L.
Newcombe, The University Libraries of Great Britain and Ireland
(1927); R. A. Rye, The Student’s Guide to the Libraries of London
(1_927); Association of Special Libraries: G. F. Barwick, The Aslib
Directory (1928) ; The Libraries, Museums and Art Galleries of the
British Isles (last ed., 1928) ; Royal Commission on National Museums
and Galleries, Interior Report and Notes of Evidence (1928).

United States of America;: In addition to America® works cited
above, see A. E. Bostwick, The American Public Library (1910);
W. S. Learned, The American Public’ Library (1924). The directories
of American libraries quoted in previous editions are superseded by
M. Wilson, Special Libraries Directory-.(1921, 1925) and R. R. Booker
and F. A. Huxley, The American Library Directory (1923—27). See
also the Reports, Bulletins, etc., of the American Library Association.
The Annual Reports of the Library of Congress are published
separately. )

France: Books and articles on particular libraries are entered, with
historical information, in A. Vidier, Annuaire des Bibliothéques et des
Archives (new ed., 1927) and J. B. Labiche, Notice sur les Dépéts
‘littéradres (1880). See also A. de Bougy, Histoire de la bibliothéque
Sainte-Geneviéve (1847); Th. Mortreuil, La Bibliothéque nationale,
son origine et ses accroissements (1848); L. V. Pécheur, Histoire des
bibliothéques publiques du département de IAisne existant & Soissons,
Laon et Saint-Quentin (Soissons, 1884); H. Jadart, Les Anciennes
bibliothéques de Reims, leur sort em 1790-91, et la formation de la
bibliothéque publique (1891); B. Subercaze, Les Bibliothéques
populaires, scolaires et pédagogiques (1892) ; E. de Saint-Albin, Les
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Bibliothéques mumicipales -de la ville de Paris (1896) ; Instruction du
7 Mars 1899 sur Porganization des bibliothéques militaires (1899) ; H-
Martin, Histoire de la bibliothéque de I'Arsenal (1899) ; A. Franklin,
Histoire de la bibliothéque Mazarine (1901) and Guide des savants,
des littérateurs et des artistes dans les bibliothéques de Paris (1908) |
F. Chambon, Notes sur la bibliothéque de I'Université de Paris de
1763 & 1905 (Ganat, 1905) ; H. Marcel, Rapport adressé au Ministre de
VInstruction Publique, sur Uensemble des services de la bibliothéque
nationale en 1905 (Journal Officiel, 19o6) ; H. Marcel, H. Bouchot,
E. Babelon, P. Marchal and C. Coudere, La Bibliothéque Nationale
(2 vols., 190%7) ; M. Poéte, E. Beaurepaire and E. Clouzot, Une visite
a la bibliothéque de la ville de Paris (1907) ; E. Morel, Bibliothéques:
Essat sur le développement des bibliothéques publiques et de la librairie
dans les deux mondes (1909) and La Librairie Publique (1910). See
also La Librairie des Papes d’Avignon 1316-1420 (Ecoles frangaises
d’Athénes et de Rome, 2 vols., 1886-87). .

Germany: Information was given for the edition of 1910 by Dr.
A. Hortzschansky. See also K. Dziatzko, Entwicklung und gegen-
wdrtiger stand der wissenschaftlichen Bibliotheken Deutschlands mit
besonderer Beriicksichtigung Preussens (Leipzig, 1893) ; F. Lande, “Les
Bibliothéques universitaires allemandes,” in Revue des bibliothéques
(vol. x., 1900) ; A. Graesel, Handbuch der Bibliothekslehre (Leipzi‘?,
1902) ; C. Norrenberg, “Volksbibliotheken und Lesehallen,” in Hand=
worterbuch der Staatswissenschaften (vol. viii., 3rd ed., Jena, 1911) 3
P. Ladewig, Politik der Biicherei (Leipzig, 1912); F. Milkau, “Die
Bibliotheken,” in Die Kultur der Gegenwart (2nd-ed., 1912) ; “Arbeits-
methoden und Organisationsfragen der deutschen Bibliotheken” in
Zentralblatt (vol. 31, 1914) ; G. Fritz, Volksbildungswesen (2nd ed.,
1920, in series Aus Natur und Geisteswelt, vol. 266) ; W. Hoffmann,
Die Praxis der Volksbiicherei (Leipzig, 1922) and Der Weg zum
Schrifttum (1922); O. Glauning, “Ein Jahrhundert bibliothekarischer
Vergangenheit” in Zentralblait (vol. 40, 1923) ; and Die gegenwdrtige
Lage der deutschen wissenschaftlichen Bibliotheken (Munich, 1926) ;
F. Milkau and G. Fritz, “Bibliotheken” in Politisches Handwdorterbuch
(vol. 11., Leipzig, 1923); E. Ackerknecht, Biichereifragen (1924);
G. Fritz and O. Plate, Volksbiichereien (Sammlung Goschen series,
Leipzig, 1924); R. Pietschmann, “Bibliotheken” in Handwdirterbuch
der Staatswissenschaften (vol. ii., 4th ed., Jena, 1924); A. Hessel,
Geschichte der Bibliotheken, especially valuable because of its statistics
(Géttingen, 1925) ; Jahrbuch der deutschen Volksbiichereien (1926,
etc.). For local guides to libraries of German cities, see Haffkin-
Hamburger op. cit. .

Italy: Information has been given for this account by Dr. Staderini
of the Biblioteca Casanatense, Rome. See also F. Bluhme, Ita Italicum
(Berlin, 1824-36) ; Notizie sulle biblioteche governative del regno
d’Italia (Roma, 1893) ; Statistica delle biblioteche (2 pts., 1893—96) ;
Le biblioteche popolari in Italia; relazione al Ministro della Pubblica
Istruzione (1898); Le biblioteche governative Italiane nel 1898
(1900) ; Bollettino delle biblioteche popolari (Milan, 1907, etc.); E.
Fabietti, Manuele per le biblioteche popolari (2nd ed., Milan, 1910),
Le biblioteche popolari al 1° Congresso Nazionale 1908 (1910) and
Elenco delle biblioteche d’Italia (1926) ; G. Bognetti, Le biblioteche
milanese (1914), and the reports, regulations and journal “issued by
the Ministry of Public Instruction, Section of Academies and Libraries.

Other Countries: J. Bohatta and M. Holymann, Adressbuch der
Bibliotheken der osterreich-ungarischen Monarchie (Vienna, 1900) ;
R. Kukula, Die dsterreichischen Studienbibliotheken (1903) ; A. Hiibl,
Die dsterreichischen Klosterbibliotheken in den Jahren 1848-1908
(1908) ; O. Smital, Die Hofbibliothek (of Vienna, 1920); R. Teichl,
Wiener Bibliotheksfithrer und Plan (1926) ; P. Gulyas, Das ungarische
Oberinspektorat der Museen und Bibliotheken (1909); Die idiber
10,000 Binde zihlenden &ffentlichen Bibliotheken Ungarns, im Jahre
1908 (Budapest, 1910) ; H. Escher, “Bibliothekswesen,” in Handbuch
der Schweizer Volkswirtschaft (vol. i., 1903) and the Bulletin of the
Swiss National Library at Berne (in French and German, 1901, etc.) ;
J. van Mecl, Bibliothéques publiques (Antwerp, 1924) ; P. Recht, Les
bibliothéques publiques en Belgique (Brussels, 1928) ; S. Dahl, Dansk
Biblioteksfoerer (1915); Norsk Biblioteksfarening, Handbok over
norsker Biblioteker (1924) ; E. Sundstrém, Svenska Bilzl)igtekA ( éq2)4).
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THE UNITED STATES

The earliest libraries in the colonial period of America were
private. Among the notable libraries of this kind were those of
Elder William Brewster of Plymouth, Gov. Winthrop of Connecti-
cut, Dr. Cotton Mather of Boston, Col. Ralph Wormeley of Vir-
ginia and the Rev. John Harvard. Toward the end of the 17th
century the so-called Bray parish libraries began to appear. These
were collections mainly of religious books sent to America through
the efforts of the Rev. Dr. Thomas Bray of London, designed
particularly for the use of the clergy, though open to the public.
The first subscription library in the colonies was projected by
Benjamin Franklin in 1731 in Philadelphia. Many of the early
subscription and proprietary libraries have become the founda-
tions of public libraries. A few of them, however, still flourish.
The Boston Athenaeum (1807) had in 1928 a collection of 305,000
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volumes and was especially rich in historical material. The Prov-
idence Athenaeum (1753) had 104,000 volumes. The New York
Society library (1754) had a general collection of 125,000 volumes.
its special strength being in fine arts, early fiction and Americana.

Endowed Libraries.—The gift or bequest of great private
libraries or large sums of money for the erection of library build-
ings and the organization and maintenance of libraries for free pub-
lic use has been a favourite form of philanthropy in America. In
New York the Astor library, founded by a bequest of John Jacob
Astor, was incorporated in 1849 and opened to the public in 1854
as a reference library of the most valuable books on all subjects.
The Lenox library was established in 1870 by James Lenox, a New
York merchant and one of America’s greatest book collectors. In
addition to funds for a library building and endowment amounting
to $1,247,000, he gave his valuable collection of books'and art
treasures, From the estate of Samuel J. Tilden, the City of New
York in 1892 received the private library of the former governor
of the State and about $2,000,000 for library purposes. In 1895
the Astor library, the Lenox library and the Tilden Trust were con-
solidated under the name of the New York Public library, Astor,
Lenox and Tilden Foundations, which was soon to become the
largest public library system in the world (2,971,209 volumes and
pamphlets). In 1gor the New York Free Circulating library, with
11 branches, and later other circulating libraries, were consoli-
dated with the new system as the Circulation Department of the
New York Public library. In 1901 also Andrew Carnegie gave
$5,200,000 for the construction and equipment of free circulating
libraries in Greater New York. Chicago has two important en-
dowed reference libraries, the Newberry library (1887), with 443;-
757 volumes and pamphlets, and the John Crerar library (1894),
with 820,000. The Enoch Pratt Free library (1886) of Baltimore
and the Providence (R.I.) Public library (1878) are typical of
the numerous endowed public libraries, many of which are sup-
ported in part by municipal appropriations.

At the head of the list of library benefactors stands the name of
Andrew Carnegie, whose first library gift was made in 1881 to
Dunfermline, his native town in Scotland. His second gift of a
library was made in 1890 to Allegheny, Pa. Pittsburgh received a
large central building in 1895 and later eight branches. The total
amount given by Carnegie and the Carnegie  Corporation for
library building in the United States and Canada was $43,665,
ooo. Inits gifts for library buildings the corporation, organized in
1911, followed the wishes of its founder, until its gifts for libraries
were discontinued in 1917.

College and University Libraries.—The history of college
and university libraries is also a record of generous gifts from
private collectors and friends of education. Harvard college library
dates from 1638, when John Harvard bequeathed to it his collec-
tion of 330 volumes. By 1764 the library had grown to 5,000
volumes, when all but one of the original volumes were destroyed
by-fire. The library of Yale college was founded in 1700, but
grew so slowly that even with the 1,000 volumes received from
Bishop Berkeley in 1733 it had only 4,000 volumes in 1766, and
some of these were lost in the Revolutionary War.. The library of
King’s college, renamed Columbia college after the Revolutionary
War, dates from 1756, when Joseph Murray, a governor of the
college, bequeathed to it his private library. It is estimated to have
had only about 2,000 volumes at the outbreak of the Revolution.
Though stored in the city hall for safe keeping, many of the books
were carried off by British soldiers and the rest scattered and never
recovered except for a few volumes which are now in the library
of Columbia university. The rehabilitation of the library after the
Revolution was accomplished very slowly. In 1863 it had only
14,941 volumes.

The Harvard college library has about doubled in size every 20
years for over a century, and this rate of growth has been equalled
or exceeded by most of the larger college and university libraries,
especially in recent decades. In 1927 the number of volumes in
these libraries were: Harvafd, 2,622,400; Yale, 1,838,099; Co-
lumbia, 1,092,343; University of California, 665,680; University
of Chicago, 768,559; Cornell university, 787,127; University of
Illinois, 708,850; University of Michigan, 649,912; University of
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Minnesota, 501,507; University of Pennsylvania, 635,070; Prince-
ton university, 594,195.

Library of Congress.—The Library of Congress has become in
fact if not in name the national library of the United States. It
was established in 1800 by Act of Congress as a legislative library
and was housed in the Capitol until 1897 when it was moved to its
own building which is the largest, most ornate and most costly
library building in the world. It occupies 3% ac. of ground, con-
tains over 10,000,000 cu.ft. of space, and has a floor area of over
134 acres. The original cost was $6,347,000—including the site,
close to $7,000,000. :

'On June 30, 1927, the Library of Congress contained 3,556,767
books and pamphlets, making it the third largest library in the
world. The principal sources of growth have been deposits under
the copyright law, exchanges of official publications with foreign
Governments, and the Smithsonian exchanges which add extensive

| files of ‘the transactions of foreign learned societies. The main

collections are strongest in bibliography, history, political and so-
cial sciences, public law and legislation, the fine arts, American
local history, biography and genealogy.

Besides its research and other services for members of Congress
and the Government Departments, it offers excellent facilities for
serious scholars. It is also performing the functions of a national
library by extending bibliographic and other services to-all the
libraries of the country. It stands at the head-of a recognized
inter-library loan system, by lending to college, university, State,
municipal and other libraries books which they do not possess and
cannot obtain elsewhere. .

Public Libraries.—The modern public library, maintained
by the municipality or some other unit of local government from
the proceeds of taxation, was scarcely known before 1850 and has
developed for the most part since the formation of the American
Library Association in 1876. The earliest tax-supported library
is supposed to have been the town library of Salisbury, Conn.,
established in 1803. The oldest existing library of this kind is
said to be the one at Peterborough, N.H., which dates from 1833.
Legislative sanction for the use of taxation to maintain public
libraries was given in New York in 1835, the school district being
the library area. By the Michigan Constitution of 1835 the legis-
lature was given power to establish a library in every school dis-
trict. In 1848 the Massachusetts general court authorized the
city of Boston to raise $5,000 a year to-maintain a public library,
and in 1851 this Act was applied to all towns in the State. Similar
laws were soon passed in other States. In 1928 legislation author-
izing the establishment and maintenance of municipal public li-
braries was found in every State except Delaware, where the
school district was the only unit recognized for this purpose.

The latest statistics show about 6,000 public libraries in the
United States, with an average per caput income of $0.33 and an
annual per caput circulation of 2.13 volumes. It is estimated,
however, that 59 of the urban population and 829 of the rural
population live in areas with no local public library service at all.
Most of the well organized city library systems spend from $o.75
to $1.00 or more per caput. In 1926 Cleveland led all other cities,
with a per caput library expenditure of $1.69, followed by Boston
with $1.42, Indianapolis with $1.14, Los Angeles with $1.05 and
Minneapolis with $1.00.

One of the ways in which the modern public library attempts to
make its service of value to the community is by specialization in
its service and organization. Specialization by subject is frequently
represented by separate departments, in charge of specialists, of
business, technology, art, music, education, etc. In some of the

| recent central library buildings book stacks and reading rooms

are arranged to facilitate departmental organization. Specialized
service such as work with children and co-operation with schools
is usually not confined to the central library but operates also
through different kinds of distributing agencies. Branch libraries
and sub-branches have their own collection of books and are lo-
cated near the centre of the local business or residence area to be
served. It isassumed in the best library systems that there should
be one branch to every 25,000 to 40,000 population. In less
densely populated districts a branch cannot effectively serve so
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large a number. Deposit stations are located in stores, schools,
factories, clubs, etc., and are provided with collections. of from
one to several hundred volumes which are changed frequently.
Delivery stations have no books on hand but fill orders from a
central stock. Travelling libraries consist of small collections of
books, 25 or 50 to several hundred, lent to factories, stores, clubs,
etc. In many communities the public library has undertaken to
supply books needed in the public schools by furnishing classroom
libraries. In some cities the school and library authorities co-
operate in providing what are known as school libraries, and in
a few cities branch libraries are established in school buildings.

The governing body of the municipal public library supported
wholly or in part by public funds is usually a board of trustees,
appointed by the mayor or some other official or body designated
by law. In a few cases the library board is self-perpetuating. In
some States the public library is operated under the board of edu-
cation, and in certain cities which are under the city manager or
the commission form of government there is no library board at
all, the public library being administered as a department of the
city government with the librarian directly responsible to the
mayor or city manager.

A special library for children was established in New York city
as early as 1885. In 1890 a separate room for children was opened
in the public library at Brookline, Mass., and in the next few
years public libraries began generally to provide special rooms or
other facilities for children. By 1goo a separate children’s room,
with specially trained children’s librarians to give skilled and
sympathetic guidance in-the use of books and periodicals, had
come to be considered an essential part of every well conducted
public library. To-day in public libraries in which organized work
with children is carried on the juvenile circulation amounts to
from 30 to 50% of the total. From one-quarter to one-third of
its total book fund is considered a reasonable proportion for the
average public library to devote to children’s books. In libraries
which combine the children’s department and work with schools,
the children’s librarians select books to be sent to classrooms, visit
schools to talk-to the children, give talks to parents and teachers,
and give instruction in the use of books and libraries to classes
sent to them regularly from the schools.

State Libraries.—In the beginning the State hbrary was essen-
tially a law and legislative library for State officials. The State
library of New Hampshire was started in 1770 as a colonial li-
brary. The New Jersey State library dates back to 1796. A
legislative library was established in South Carolina in 1814. The
largest and best State library, that of New York at Albany, was
founded in 1818. While the State library is primarily a special
reference library for the legislative or executive departments of
the State Government, or for both, it is generally open to' the
public for reference purposes. About 1887 State libraries began
to assume leadership of the State commission movement and in
13 States library extension work is now a function of the State
library. In 13 States the State law library is separate from the
State library. In nine States the legislative reference bureau is
also separate. In certain States miscellaneous functions have been

_assumed, such as historical research and the care of museums.

The term library extension is usually applied to the efforts of
some State authority to aid in providing local public' library
service, or some substitute for it, in the smaller towns and rural
districts. Over 9o% of the population living in towns and cities
of more than 2,500 population in the United States enjoy the
service of a local public library of some sort, while less than
20% of the population in the smaller towns and in the open
country have any kind of local public library service. The first
State to attack this problem was Massachusetts, which in 18go
created a State board known as the Free Public Library Com-
mission, whose function was to aid in establishing and developing
free libraries throughout the State. New Hampshire followed in
1891. In 1892 the New York State library was made a central
bureau for promoting, stimulating, aiding and directing local li-
braries. A commission similar to that in Massachusetts was cre-
ated in Connecticut in 1893, in Vermont in 1894 and in Wisconsin
in 1895. Other States quickly followed their ‘examples. In 1904
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the League of Library Commissions was organized “to promote
by co-operation such library interests as are within the province
of library supervision by the State.” In 1928 39 States had a
library extension agency in operation, three more had laws provid-
ing one, leaving seven States that had no extension agency nor
legal provision for one. In 13 States, as noted above, the State
library is the extension agency; in 12 the function is performed
by the State board or department of education; and in 14 there
is an active library commission. The functions actually performed
by library commissions or other State agencies responsible for
library extension include aid in improving local public library
service; establishment of new libraries where needed; promotion
of co-operation between libraries; assistance in providing library
service for schools, and for State charitable, penal and reformatory -
institutions ; provision for library service where local service is im-
practicable; distribution of State documents; library service for
the blind; and legislative reference work.

The travelhng library represents one of the earliest forms of
State hbrary extension. In 1892 a system of travelling libraries
was created in New York under the leadership of Melvil Dewey.
Travelling collections of books were used in 1928 in 35 States.
The State travelling library is a collection varying from 50 to
several hundred volumes for general reading, although special col-
lections are sent out in some States. “Package libraries,” consist-
ing of pamphlets and magazine and newspaper clippings on current
events and topics on which there are no books, are sent out
through the mail by some extension agency in several States for
the use of high school debaters, club women, discussion groups,
etc. Nearly all the extension agencies make a practice of mailing -
one or several volumes directly to individuals.

County Libraries.—The most effective form of library ex-
tension being carried on is the development. of county library
systems. The county library is a tax-supported library serving an
entire county (excluding in some cases the larger towns and cities
which have their own library service) through a central library,
usually located at the county seat, and a system of branches and
deposit stations, all served and directed by skilled librarians. To
reach the more isolated sections book automobiles are used by
some county libraries. From the middle of the 1gth century
sporadic efforts were made to establish county libraries, and some
of them met with a fair degree of success; but it was in California
beginning about 1909 that the first real system of county libraries
developed. The California library law of 1911 gave that State
the leadership in the county library movement and has had much
influence on county ﬁbrary legislation in other States. Thlrty-
three States have laws authorizing county library service in some
form. Management is usually in the hands of a county library
board. In a few States, California for example, the county library
system is managed directly by the county supervisors. To main-
tain the highest standard of service the county library system
should be under the supervision of some State agency. In 1928
public funds were being appropriated for county public library
service in only 251 out of the 2,806 counties in the United States.
California headed the list of States with 46 counties out of a
total of 58, less than 39 of the population being outside public
library service areas.

School Libraries.—The new curriculum of the high school and
the newer methods of teaching have made the school library a
necessity. The first modern high school libraries were started by
the librarians of public libraries, and all of them have appeared
since 1905, when full time high school librarians began to be
appointed. Strictly speaking, a library even though located in a
school building is not a school library unless maintained and ad-
ministered primarily for the benefit of pupils and teachers. Ad-
ministration of school libraries of this kind may be undertaken
by the school authorities themselves or turned over to the public
library.- The importance attached to the school library in modern
education is reflected in the State laws and -the regulations of
State education authorities. The standards prescribed usually ap-
ply only to high schools and cover such matters as the annual
appropriation, the initial cost or value of the books, the expendi-
ture per pupil, the number and kind of books selected, the housing
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and equipment of the library and the qualifications, education,
training and duties of the librarian. In some States the standards
adopted are not compulsory but are merely recommended to local
school boards. It is usually assumed that a full time librarian is
required in schools of 500 or over. In the smaller high schools
a teacher—most frequently the teacher of English—serves as
teacher-librarian.

Special lerarles.—Spemahzatmn in all fields of endeavour
necessarily has its counterpart in library service. A very large
tax-supported public library can specialize its collections ‘and
service to some extent, particularly in'the direction of some
dominant industrial.or other interest of the community. Endowed
public libraries have more freedom to neglect certain fields and
concentrate their efforts on others. Public libraries, on the other
hand, may build up special collections in various subjects and pro-
vide specialized service for schools, for children, for the blind, for
business men, for Government officials, etc., but it is seldom possi-
ble for them to carry specialization in either collections or serv-
ice-to the extent that is required by the educational, business,

professional and other interests of the community. Professional |

and other groups, therefore, find it desirable to organize and main-
tain their own libraries so that in populous centres are to be.
found privately supported libraries of law, medicine, engineering,

etc. Some of these are for the use of members or subscribers.

only; others are open to the public. Educational institutions re-
quire libraries that are built up and administered to meet the
special needs of students and teachers. With the development of
the modern business corporation the need arose for a specialized
library service which could not ordinarily be furnished by the
public library. The result has been the rapid development since
about 1910 of collections of printed matter in special fields, in
charge of persons familiar with the subject matter, for the use of
" amore or less limited group. In 1909 a Special Libraries Associa-
tion was organized and began publishing the monthly journal
Special Libraries. While the association draws its membership
from many types of special libraries, the business interests pre-
dominate. It has now become quite common to find special li-
braries maintained by banks and investment houses, insurance
companies, advertising agencies, newspaper offices, public service
corporations and a great variety of industrial and commercial
companies.

The American Library Association, organized in 1876, is an
association' of libraries, librarians, trustees and other friends of
libraries, pledged to carry out the purpose of its founders “by dis-
posing the public mind to the founding and improving of libraries.”
It had in 1927 a membership of more than 10,000. Its total budget
in the fiscal year 1927 was more than $325,000, the largest items
of expenditure being for the promotion of professional library edu-
cation and the publication of text-books, professional literature
and aids to book selection. Headquarters are located in Chicago.
During: the, World War, the association provided libraries for
soldiers, sailors and marines, sending more than 2,000,000 books
overseas from 1917 to 1920. Other associations affiliated with the
AL.A. are the American Association of Law Libraries, the League
of Library Commissions, the National Association of State Li-
braries, and the Special Libraries Association. Nearly every State
has its own library association or joins with neighbouring States
in a regional association. Library clubs are found in many of
the larger cities. (C.C. W1.) .

BiBLI0GRAPHY.—American Library Association, Library Extension:
A Study of Public Library Conditions and Needs by the Commitiee
on Library Extension (1926), School Library Year Book (192%);
A Survey of Libraries in the United States (192%) and American Li-
brary Directory (1927) ; A. E. Bostwick, The American Public Library
(1923) ; H. C. Long, County Library Service (1925); D. A. Plum,
A Bibhography of American College Library Administration, 1896—
1926 (1926) ; J. L. Wheeler, The Library and the Community (1924) ;
G. A. Works, College and University Library Problems (1927).

Administration.—In the United States details of administra-
tion differ because of varying requirements from local and State
governments, with marked tendency toward uniformity due to
the influence of library schools and the AL.A.

In general the public library is administered by a board of
trustees or directors elected by the community or chosen or
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appointed by the mayor, city manager, coundil, or some similar
officer or board. A few libraries are controlled by the local schoof
boards, and fewer by self-perpetuating boards related to the city’
by contract or agreement. That in 13 cities of over 30,000 in-
habitants boards of trustees have been discontinued, is an indica-
tion of a growing trend under city commission or city manager
control. State aid—and therefore control—is a growing factor.
Growth in county library service (even super county libraries) is
noteworthy. The trustees are charged with the duty of fixing the
policy for the. institution, establishing principles governing the

staff, determining the kind of library best fitted for the community.
,They usually work through committees.
‘length of service may differ in detail, but the aim and intent gen-

Tenure of office and

erally seem to be the choice of a middle ground between changes
so frequent and rotation in office so constant as to make impossible
continuity of policy, and so infrequent ds to suggest danger of
dry rot.

The librarian is usually recognized as executive officer of the
board.

Current rules seem to emphasize fair play for all users of
books, equitable’ treatment for the public, rather than conven-
ience for the staff. How many volumes may be taken at one time,
length of withdrawal before renewal, fines for failure to return
books for renewal, regulations for summer or vacation privileges,
special consideration for teachers or other classes of readers,
these and similar administrative controls .differ widely because
of varying local conditions. Most libraries limit loans for
ordinary books to two weeks, set fines of one or two cents a day
for books not renewed, grant special privileges when general harm
or inconvenience will not follow.

Support usually comes from public funds granted by the com-
mittee or board fixing the local tax levy. Money thus granted is
turned over to the library board for spending under proper account-
ing, or is paid from the office of the local disbursing agent when
warrants are presented bearing proper authorization.

Book selection through librarian and staff is increasing, de-
creasing through trustees. Occasionally books must be bought by
public bids and tenders, but the tendency seems towards giving
the librarian greater discretion as to purchase of books and sup-
plies. Preliminary steps and details are in many cases regulated
by statute, but once the books have passed this stage their ad-
ministrative processes are fairly uniform, thanks to standardizing
of methods and processes resulting from the influence of the
library schools and the training classes. Cataloguing, accession-
ing, subject heading, classifying, charging to borrowers, registra-
tion of borrowers, inventory work, reading the shelves are all
coming to show 11tt1e variation. One important element in uni-
formity of cataloguing is the growing use of printed cards supplied
by the Library of Congress. Several classification schemes had
ardent advocates a generation ago; today the Dewey decimal
system is almost universal among the more popular libraries, and
the Library of Congress system bids fair to equal it among the
larger college, university, and reference libraries. A similar tend-
ency toward uniformity in the reporting of activities is shown by
the growing use of the system recommended by the AL.A. .

BieriocraAPHY.—A Survey of Libraries in the United States (Ameri-
can Library Association, Chicago, 1926, 4 vols.); A. E. Bostwick,
American Public Library (4th ed., 1929) ; C. B. Joeckel, Government
of the American Public Library (1935), and Library Service, Prepared
for the (United States) Advisory Committee on Education (1938),
and Current Issues in Library Administration (1939); L. R. Wilson,
Library Trends (1937) and The Geography of Reading (1938); R. L.
Duffus, Our Starving Libraries (1933); M. C. Quigley and W. E.
Marcus, Portrait of a Library (1936); H. A. Sharp, Libraries and
Librarianship in America (1937). (H. M. L.

LIBRARY ARCHITECTURE. Architecturally, the li-
brary is a modern problem. There were, of course, many famous
libraries before modern times, but from the description that we
have of those of antiquity, and from the examples still existing
of libraries of the Renaissance on to the end of the 18th century,
it is clear that the great collections of books were kept simply in
rooms or galleries furnished with shelves or cupboards, and some-
times with heavy, pulpit-like counters on which the ponderous
folios could be rested. Aesthetically, the treatment of these
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rooms was often masterful, as in the Vatican, the Biblioteca
Lorenziana in Florence and the old Ste. Geneviéve library (now
in the Lycée Henri IV.) in Paris; but not until the 1gth century
were buildings or portions thereof designed to solve the special
problems encountered in the cataloguing and storing -of printed
material and its use by readers. For private libraries, or libraries
open only to a selected public, such as those of clubs, scientific
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FROM GAUDET, “ELEMENTS ET THEORIE DE L'ARCHITECTURE,” (LIBRAIRIE DE LA CONSTRUC-
TION MODERNE)
FIRST FLOOR PLAN OF THE BIBLIOTHEQUE NATIONALE, PARIS

institutions and special departments in our modern universities,
the old scheme, in which the shelves of books provide a decora-
tion for the walls rivalling the finest tapestries, is likely to con-
tinue. But for the requirements of the modern public library,
which has to meet demands peculiar to modern conditions, the
old plan cannot serve.

A scientific approach to library planning first became neces-
sary during the tremendous growth in the number of books

published and the development of the democratic desire to place.

well-classified collections at the service of the general public.
The mere extension of the type of libraries as then existed was
found to be no solution. We have the record of such a scheme in
the library project of Boulée (1729—99), entitled Memoir on the
Means to Secure for the King’s Library the Advantages Required
for this Monument (1785). This memoir is accompanied by a
- drawing showing a gigantic gallery covered by a barrel vault,
supported on two colonnades which vanish in the distance at a
terminal apse, and admitting the light only through a rectangular
opening in the centre. Under the colonnades there are three plat-
forms, each supporting a tier of books. Aesthetically, the design
is not without merit in its severity, and it shows, moreover, an
appreciation of the magnitude of the new problem. But the
solution was not to be found in a mere increase in size; rather in
a frank segregation of the public in reading rooms and of the
. creation of separate store-rooms for the books. These store-
rooms are what we now call the “stacks,” where in general the
public is not admitted and an intensive use of space can be made.

As early as 1835, the French architect, Benjamin Delessert,

suggested for the proposed Bibliothéque Nationale in Paris, a cir-
cular reading room, with the book-stacks surrounding it, lying
radially to the centre. The old Wolfenbuttel library (1706), and
its derivative, the Radcliffe library at Oxford, had already been
built on a circular plan, but without the separate book-stacks.
_This circular reading room recommended itself by allowing the
librarian (installed on a raised platform in the centre) an -easier
supervision of the readers. Delessert’s plan probably suggested
that of the reading room of the British Museum (R. and S.
Smirke, architects, 1852) where, however, the stacks are rather
awkwardly arranged around the central dome.

When Henri Labrouste was appointed architect for the new Ste.
Genevieve library in Paris (1843) the site selected, being long and
narrow, almost forced the solution of a reading room occupying
the entire upper floor of the building and containing many of the
books, as in the old libraries, but with other spaces for books
beneath,—a scheme that in recent years has been used in many
important libraries. Although the shape of the lot unfortunately
made it necessary to divide the book storage into two sections,
Labrouste had, nevertheless, evolved a masterly solution of his
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problem, a solution so daring in his frank treatment of structural
elements that this building remains one of the prototypes of
modern architecture.

Later, in the plans for the Bibliotheque Nationale in Paris
(1854), where he was less hampered by the exigencies of space,
Labrouste gave another remarkable building. The main reading
room is square, with an apse, where the librarians are installed,
facing its entrance and commanding that to the stacks. The read-
ing room is surrounded by three tiers of shelves, with the light
coming through a large opening on the north side, and from nine
domes which each rest on four light steel columns. The atmos-
phere of the rooms is quiet and restful and the light is excellent.
The most remarkable part of.the composition, however, is the
book-stack (magasin des imprimés), a huge room, go ft. by 120
feet. Here the principle of the modern book-stack is first evolved.
The shell of masonry is covered by a glass skylight, which allows
daylight to penetrate every corner, while inside this shell, the
metal framework of the book tiers and the passages between is an
entirely independent construction resting on the basement floor.
These are the essentials of the modern book-stack, the invention
of which has been attributed quite incorrectly to W. H. Ware
and Bernard Green; the only improvement contributed by these
gentlemen, many years later, was the closer packing of the shelves
and the elimination of such woodwork as remained.

LIBRARY PLANNING

The three types of libraries represented by the two works of
Labrouste and the British Museum, furnished the patterns for
most large libraries of late rgth and early 2oth centuries. To the
type of the Ste. Geneviéve; i.e., with a reading room lighted on
both sides, with books along the walls or in alcoves, and with a
storage under the reading room, belong the New York public li-
brary (Carrére and Hastings, architects, 1897), the library of the
University of Chicago (Shepley, Rutan and Coolidge, architects,
1g10) and the Philadelphia free library (H. Trumbauer, architect,
1915-27). To the type of the Bibliothéque Nationale; i.e., with
a reading room parallel or perpendicular to the stacks, belong the
project for the library of Berlin by Hosfield (1875), the Widener
Memorial library at Harvard, the Toronto library and many uni-
versity libraries. To the type of the British Museum; i.e., with

"a circular reading room surrounded by the book-stacks and lighted

by high windows or skylights, belong the Columbia university
library, New York (McKim, Mead and White, architeéts, 1897),
the library of Strasbourg (Hartel and Neckelmann, archltects
1895) and the library of Congress, Washington, D.C. (Smigh-
meyer, Pelz and Casey, architects, 1886—97). The original scheme
for this last library had radiating book-stacks, like the Delessert
scheme, but it was abandoned for a block entirely filling the light
courts.

The economy of space which this effects cannot be questioned,
but opinions differ widely as to the advisability of packing the
book-stacks so closely without allowing other than artificial light.

A marked progress in library design was noticeable around 1930.
In the design of the Bibliothéque Nationale Suisse in Berne (1931,
Oeschger, Kaufmann and Hostettler, architects), a straight-
forward functional solution of library needs expressed itself in
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the plans and elevations. Emphasis within was laid on clarity of
vision, ease of access to books and uniform day and night lighting
facilities. The library of the League of Nations, Geneva (Nénot
and Flengenheimer, architects), has gained international recogni-
tion as a reference library.

The municipal library at Viipuri (Viborg) (1934, Alvar Aalto,
architect), shows a departure from the formality of axial relation-
ships and symmetry hitherto employed in library planning. The
technical requirements for shadowless lighting, mechanical venti-
lation and acoustical treatment influenced the shape of rooms and
contributed the interest in the wall and ceiling surfaces formerly
supplied by surface decoration. The storage annex at Versailles
of the Bibliothéque Nationale in Paris solves the problem caused
by the immense accumulation and continuing growth of material
to be stored by libraries. A separate building was built for news-
paper storage 15 km. from the central library and well outside city
congestion. :

At the Library congress held in 1937 at the Paris exposition,
the use of miniature photographs to reduce storage space was dis-
cussed. Printed material photographed on 35 mm. film, on an
average diminishes the bulk and weight of material by 95%.
Branch libraries and reference libraries specializing in particular
fields likewise tend to overcome the unwieldiness of the central
libraries.

American Libraries.—In the United States the number of
people who borrow books for home reading exceeds the number of
those who use the reading rooms in the library. This has given
rise to a new service, the essential feature of which is the delivery
room with its desk in direct communication with the stacks, and
its catalogues and open shelves so arranged that the readers-in the
reading rooms need not be disturbed.

In the larger libraries, the card-catalogue has developed to such
an extent as to require a special room. In the New York public
library the catalogue room is on the third floor where readers must
pass it on their way to the reading room. :

Excellent examples of public libraries with the delivery room
as the central feature and the reading rooms secondary to it, are
best seen in those by Albert R. Ross at Washington, D. C., and
Denver, Colo., and even possibly more so in those at St. Louis,
Mo., and Detroit, Mich., both by Cass Gilbert.

A special type of university library was evolved for. Johns
Hopkins university, Baltimore, Md., by Parker, Thomas and Rice
(1914). .

In this case, special emphasis was laid on affording the small
groups of advanced students working in classes in the building
(seminar groups) an easy access to the stacks.. For this purpose
the stacks, in two units, are placed in the centre of the block
opening into the corridors of the seminar rooms, which are on
the outer sides of the building. The main reading room is at the
end of the composition.

In the first quarter of the 20th century, a standard type was
evolved for the libraries of smaller communities or for the
branch libraries in the cities (e.g., branch libraries in Detroit and
Philadelphia, and Carnegie libraries in England).

Although the plan of such may vary slightly to admit some
special requirement such as a lecture or picture gallery, it is gen-
erally that of a one-story, rectangular building over a basement and
standing free on a lot, in order to ensure lighting from every side.

The entrance, on the long side, leads directly to the delivery
desk, while the spaces to right and left are devoted to the adult
reading room and to the children’s reading room, separated, in
thé majority of cases, only by a low enclosure, to afford general
supervision by a small staff from the delivery desk.

EXTERIOR AND INTERIOR TREATMENT

Recognition of the need for a logical expression in the eleva-
tions of the functional requirements of the plans did not come
until the end of the third decade of .the 20th century. Before
this, libraries were treated in the modernized classic tradition
or, as in some American university libraries, in the general style
of collegiate Gothic architecture adapted for the group. As re-
markable studies for elevations may be mentioned the Ste. Gene-
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vieve library, the library of the Ecole de Médecine, by Ginain,
both in Paris, the New York public library, the Boston public li-
brary and the Columbia ‘university library, the last two by
McKim, Mead and White, and the Detroit public library. In the
smaller libraries in the United States, there is a wider range in
the styles of the facades, which are often inspired by the dom-
inant note in the suburban architecture (e.g., colonial types or
Spanish mission). .

The technical equipment of libraries has followed the general
trend of the times in the progressive elimination of all woodwork
in the shelving, unless kept for decorative reasons, in the effort to
utilize a maximum of space for storing books, and in the simplifi-
cation of service by book-lifts, conveyors, etc.

BiBLioGrRAPHY —American Library Association, Bibliographies on
Library Architecture and Equipment (193%7); American Library As-
sociation, Committee on Library Architecture and Building Planning
(1939) ; Architectural Forum, Museums and Libraries, vol. 56 (June
1932) ; L’Architecture d’Aujourd’hui, Les Bibliothéques, vol. g (March
1938) ; Dana Q. McComb, Public Library Buildings (1935).

(P.P.Cr.; W. F. B)

LIBRATION, a slow oscillation, as of a balance; in astron-
omy especially the seeming oscillation of the moon around her
axis, by which portions of her surface near the edge of the disc
are alternately brought into sight and swung out of sight.

LIBRETTO (1t., dim. of libro, a book), term for the text,
or “book” of an opera.

LIBYA, Greek name for northern Africa (A(80n) and modern
name for the Italian colony comprising Tripolitania and Cyren-
aica (gg.v.). Ancient Libya did not include Egypt, then part of
Asia and first assigned to Africa by Ptolemy, who made the
isthmus of Suez and the Red Sea the boundary between the two
continents. The name Africa came into general use through the
Romans.

The old name was reintroduced by Diocletian, by whom Cyren-
aica was divided into Marmarica (Libya inferior) in the east and
Cyrenaica (Libya superior) in the west. A further distinction
into Libya interior and exterior is also known. The former
(% é&vrds) included the interior (known and unknown) of the con-
tinent, as contrasted with the N. and N.E. portion; the latter
7% &w was called simply Libya. See AFricA, RoMAN.

Modern Libya, comprising 679,183 sq.mi., was organized on
Jan. 1, 1934, into four provinces: Bengasi, 58,684 sq.mi., pop.
(1936 census) 113,744 ; Derna, 43,143 sq.mi., pop. 46,788; Misu-
rata, 38,191 sq.mi., pop. 215,877; and Tripolitania 73,803 sq.mi.,
pop. 392,564; and a military territory in the south of 465,362
sq.mi. and a pop. of 48,403. In 1938 the population of Libya was
estimated at 888,401. By a decree of Jan. 9, 1939, the four prov-
inces were incorporated into the national territory of Italy, but
the Libyan Sahara territory was not affected.

Crop production in 1937 included barley 42,500 short tons;
wheat 17,500 tons; olives 16,300 tons; and grapes 7,000 tons.
In 1938 sponge fisheries yielded 107 tons and tunny fisheries
1,022 tons. Over 40,000 tons of salt were produced. Livestock in
1938 included 726,000 goats, 890,000 sheep, 70,000 cattle and
90,000 camels. Imports in 1938 were valued at $46,400,600, exports
$5,731,900. Nearly 9o% of the trade was with Italy. Italian
forces were driven out of Libya in World War II, and a British
military government was set up.

LICATA, seaport, Sicily, province of Agrigento, 24 mi. S.E.
of Agrigento direct; 54 mi. by rail. Pop. (1936) 30,641 (town),
31,611 (commune). The river Salso, east of the town, is the an-
cient Himera meridionalis. On the promontory, which has the
town at its foot, and is called the Poggio di Sant’ Angelo, the
Ecnomus of the Greeks, is the site of the town Phintias of Aera-
gas built after the Mamertines destroyed Gela (281 B.C.). It was
off this promontory that the Romans defeated the Carthaginian
fleet in the spring of 256 B.C., while in the plain to the north,
Hamilcar defeated Agathocles in 310 B.C.

The modern port refines and exports sulphur. It was bombed
by the Allies in World War II.

LICENCE, permission, leave, liberty, hence an abuse of
liberty; in particular, a formal authority to do some lawful act
Such authority may be either verbal or written; when written, the
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document containing the authority is called a “licence.” Many
acts, lawful in themselves, are regulated by statutory authority,
and licences must be obtained. (See LiQuor LAws AND LiQuor
ConTROL, etc.)

LICENSED VICTUALLER. A “licensed victualler,” in
the original English meaning of the term, was the keeper of what
the old licensing statutes called a “victualling house.” As a de-
scriptive term the name is one of considerable historical interest
and importance. It bears clear witness to the intention and purpose
of the State in the institution of the liquor licensing system, and
also to the character of the social service which the licensee was
expected and required to render to the community. He was not,
and was not intended to be, a mere dram-seller, i.e., a retailer
whose primary and practically exclusive business it was to sup-
ply alcoholic liquors to the public, but a victualler, i.e., a retailer
of food and drink other than, and in addition to, the alcoholic
beverages commonly consumed, the sale of which by the licensed
victualler was merely an ancillary part of his victualling trade.

The idea, like other institutional ideas, did not long endure in
practice, although until the 17th century at least it continued to
represent the intention and object of the State. Lax and negligent
administration and—much later—fiscal and legislative changes ob-
scured the idea until it ceased to govern or even to influence the
trading methods of the licensee. The “licensed victualler” became
a publican whose primary and practically sole business was. and
is the retailing of alcoholic beverages. The name has lost its an-
cient and specific meaning. In modern (and accepted trade)
usage it applies only to the holder of an ordinary “full” (publi-
can’s) licence, and is so restricted in the rules of the Incorporated
Society of Licensed Victuallers, the oldest and most prosperous
of “trade” benevolent societies. Changes in the connotation of
names and terms are not uncommon in the history of social insti-
tutions, but such changes are usually changes of expansion, in-
volving an enlargement and improvement of the scope of the serv-
ice rendered. In the case of the public-house (the licensed “vic-
tualling house”) the change has been of a different kind. It has
not been, in the strict sense, an evolutionary change, but a de-
parture from a governing idea which was the raison d’étre of the
institution itself, and it has involved not an enlargement, but an
unhappy restriction, of the social service which the institution
was intended to render. In the process of the change the “vic-
tualling house” became, against law and State intention, a “drink-
ing house.” That the State subsequently, but not until the be-
ginning of the 18th century, accepted and accelerated the change
by legalizing the worst form of dram-shop is true, but the “vic-
tualling house” by that time had disappeared, and the name alone
survived in the statute-book. It is only in recent years that the
name itself has fallen into legal (legislative) disuse.

Why “Victualling” Disappeared.—This was not, as is
sometimes assumed, due to changes in social and economic con-
ditions. These emerged as co-operating causative factors at a
much later stage in British social history. It was due primarily
to the play and pressure of commercial motives and was made
possible by the default of the controlling authority. The incen-
tives were plain. The victualling trade was, in the nature of
things, a limited trade with natural bounds set to its expansion.
It ministered to a limited demand. Profits were relatively small
and not easily earned. The sale of liquor, on the other hand, was
a simple trade; the expenses were small the profits ample and
quickly earned, and the demand was one which was easily fos-
tered and dependable. The liquor business drew a larger; surer,
more profitable patronage than a strictly victualling business.
Given facilities, it provided a livelihood for a much greater num-
ber of sellers.

Even so, the incentives, powerful as they were, could not, unless
tolerated and encouraged, have prevailed over the intention of
the law. They found their opportunity in lax administration of
the law. Licences were granted by justices in many districts with
a careless and often a shameless disregard of local needs which
drew upon them repeated admonitions from the Privy Council
and from judges of assize, and required frequent: resort to sum-
mary measures of licence suppression. These suppressions were
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sporadic and intermittent and they had no appreciable effect in
re-establishing the public-house as a “victualling house.”” The
intention of the law, nevertheless, remained clear and it was the
reassertion of this intention in the notorious Tippling Acts of
James I. (1603—4 and 1623—24) and Charles I. (1625) that gives
these futile acts their historical significance. The object of this
special ‘legislation was made plain in the preamble to the first
of the Tippling Acts. It was to restore the “ancient, true and
principal use of inns, ale-houses, and victualling houses” as places
“for the receit, relief and lodging of wayfaring people travelling
from place to place, and for such supply of the wants of such
people as are not able by greater quantities to make their pro-
vision of victuals and not meant for entertaining and harbouring of
lewd and idle people to spend and consume their money and time
in lewd and idle manner.”

The Tippling Acts notoriously failed. Prolonged inefficiency
in regulative control and widespread maladministration of the
licensing statutes had gone too far to make a summary cure pos-
sible; but the clearly avowed object of the Tippling Acts is of
great historical importance in a survey of the original purpose
and ‘intention of the English licensing system. The ultimate
responsibility for the final departure from the original idea of a
victualling house rests, however, with the State, which, by its
unhappy fiscal and legislative policy at the end of the seventeenth
and in the early decades of the eighteenth century, took the first
of two steps, each of which had demoralizing social effects, which
finally sealed and disastrously aggravated a departure in aim and
policy which heretofore had casually developed from -adminis-
trative negligence.

The Gin Shops.—The economic and fiscal policy of William
and Mary at the end of the 17th century, continued as it was by
Anne in 1704, brought in its train a flood of gin shops which
established in England a new and immeasurably worse type of
“tippling” house whose increase and activities put a vicious stamp
upon the character of the English public-house which it has
never wholly lost. In the Gin Acts, the old idea and ideal of the
“victualling house” was not merely ignored but destroyed. The
evil wrought by these acts was further aggravated, a century later,
by the Act of 1830, which established the beer-houses—a new
form of drinking saloon—which, although subsequently restricted,
but endowed with a vested interest, still exist in large numbers.

It is to these departures from the original aim and purpose of
the English licensing system that we owe the difficulties and
complexities of the public-house problem as it exists in England
to-day. It is these departures, due partly to negligence and partly
to lamentable mistakes in fiscal and legislative policy, that have
saddled Great Britain with a “drink problem.” Their effects are
manifest. They have created a problem of redundancy which is
not disputed but which is buttressed and beset by legal interests
which make an equitable adjustment of facilities for sale to
public need and demand difficult and slow. A return to the idea
of the “victualling house,” which, if preserved, would automati-
cally have determined and controlled the supply of facilities, is
not easy. Modification of the original requirement and long per-
mitted departure from the “victualling house” idea have stimu-
lated and fostered a habit of dram and “bar” drinking which
cannot be summarily suppressed. Sweden is the one country in
Europe which has slowly but progressively retraced its steps and,
by eliminating private profit interests in the sale of spirits (the
national beverage), has been able to substitute the “victualling
house” for the dram-shop by compulsorily coupling the “on”
sale of spirituous liquors with the sale of food. )

The British Parliament in 1910 made it a ground of refusal
of the renewal of an “old on-licence” (other than an ante-1869
beer-house licence) that the holder of the licence has persistently
and unreasonably refused to supply suitable refreshment (other
than intoxicating liquor), at a reasonable price. The Act of 1921
went a step further. By abolishing the old-time ‘“closing-hour,”
but limiting the sale of intoxicants to what are called “permitted
hours,” it leaves the publican free to keep his premises open for
the sale of food and non-intoxicants at any hour of the day or
night, The privilege has not so far (1928) been used. (A. Su.)
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LICHENS constitute a class of small plants, in common
speech included usually under the mosses, but actually belonging
with the fungi, from which they differ in that they contain and
live upon cells of living algae, in a relation more symbiotic than
parasitic, as explained later.

Lichens are seen in waste places unsuited to other vegetation,

also covering the ground, the bark of trees, rock surfaces-and-

logs, in woods and fields untouched by fire
and otherwise undisturbed. They are most
plentiful in exposed, little-shaded places,
mountain tops, bogs, arctic tundra, where
atmospheric moisture’ is ‘supplied by fre-
quent fogs or by proximity to large bodies
of water. Few of them thrive on fertile
soils where vegetation is rank, while none
at all grow in the neighbourhood of large
cities, where they are killed by smoke and
gases. ‘

From true mosses, which are usually
bright green or dark green, clothed with
small green leaves, lichens are distin-
guished by the absence of leaves, except
that some are covered with leaf-like or
fin-like scales thicker and more opaque than.leaves, and by the
colour, which when dry is rarely bright green. Prevailing shades
are pale gray, greenish gray and white, with yellow, olive, black,
brown, orange and red less frequent. When moist many: lichens
turn dull green or olive, sometimes bright green.

Among the most familiar lichens are the stalked forms of
the large genus Cladonia, which form extensive sods of closely
packed flakes, or in some species flakeless incrustations, from
which arise fruit-stalks called podetia, extremely variable in
shape, often capped by the fruits (apothecia), which may
be red, brown or variously coloured. Cladonia includes the
Reindeer Moss (fig. 1), covering large areas of ground with
tangled, gray tufts as much as 6 in. high.
Other stalked lichens grow upright, not
from a sod, but from a single point of at-
tachment, and some hang down from the
branches of trees, a striking feature in
the landscape, familiarly called Old Man’s
Beard (fig. 2). ‘

The larger rosette lichens form conspic-
uous, target-like mats on tree-trunks and
rocks, spreading circularly to a diameter
of a foot or more, plainly visible from a
distance. These belong chiefly to the|
genera Parmelia and Sticta, with many of
" smaller dimensions, especially Physcia.
Even more numerous are the crust lichens
which cling to the surface of rock or tree,
often as a mere discoloured area, studded
with disk-shaped or pimple-like fruits.
The colour of age in rocks commonly/]
referred to as weathering may be due in
large part to the presence of these small
lichens. ,

The commoner lichens are distributed
throughout most of the world, the same or
closely related species occurring in the
arctic, antarctic and both temperate zones.
In the tropics and warmer regions of the
temperate zones, however, specialized lich-
ens rare in colder climates appear in
great numbers, including the .leaf lichens
and numerous graphids, in some of which
the fruits resemble Arabic script.

Lichens exhibit a considerable choice of
habitat and form more or less constant
associations of lichens only or with other plants. They are the
pioneers of vegetation and soil-formation. By their delicate fila-
ments they cling to the rock surfaces.which they gradually pene-
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trate and disintegrate. By mechanical action due to alternate wet-
ting and drying of the gelatinous hyphae a sucker-like detach- -
ment of minute rock particles is constantly taking place (Fry
1924; 1926); by chemical action the acids discharged by the
hyphae (carbonic, oxalic or lichen acids) dissolve the hardest
rocks and even old window glass. The detached particles and the
humus of cast-off portions of the thallus, together with blown
dust, form a nidus for other vegetation—mosses and flowering
plants—and mixed associations arise. The chief ecological fac-
tors are the types of substratum: the associations or- communities
are therefore naturally divided into:—1, arboreal and lignicolous,
2, terricolous, 3, saxicolous and 4, localized communities such as
maritime lichens. Within these great groups there are minor asso-
ciations influenced by the kind of bark, the nature of the soil
(sand, clay or humus), the character of the rock (siliceous or
calcareous) and also by conditions of temperature, moisture and
exposure. A very distinct asso-
ciation is that of nitrophilous
lichens: it constantly occurs on
any kind of habitat in places
frequented by birds and small
mammals, and near to farmyards
or on roadsides where the dust |
is mixed with nitrogenous animal |
matter. As in other plant com-
munities there is a struggle for
place and light. Crustaceous spe-
cies are invaded and ousted by
those of thicker or squamulose
thallus or by the larger foliose
species. Some mischance may in
time dispossess them all and col-
onization begins afresh.

ECONOMIC AND TECHNICAL

Lichens occupy an important place in the economic field. Mites
and other small insects, caterpillars and slugs feed on them espe-
cially when they are moist and the acids not too pronounced.
Petch has stated that they are the staple food of the black
termites in Ceylon. Abbé Hue' considered that the abundance
and perfect development of lichens in the antarctic was due to
the absence of insect life. In northern latitudes several kinds,
for example Cladonia alpestris, are of great service as provender
for domestic animals. Cladonia rangiferina, the reindeer mross
(fig. 1), is the special food of the reindeer. In times of scarcity
it has been found advantageous to grind up lichen thalli after
elimination of acids, and to mix the powder with meal for human
consumption. Lecanora esculenta, a rock lichen and often erratic,
is abundant in eastern deserts and has been similarly used: it has
been considered that that lichen was the manna of the Israelites.
Species of Umbilicaria and Gyrophora called tripe de roche have
been used by arctic explorers to stay the pangs of hunger.

F1G. 3. — PARMELIA RUDECTA
(AFTER ‘'THE LICHEN BOOK'')

| Gyrophora esculenta, an eastern maritime rock lichen is greatly

esteemed as an edible plant both in Japan and in China.

Their value in medicine rested in the past on a somewhat
fanciful basis—that of the “doctrine of signatures”: certain char-
acteristics of form by their resemblance to organs of the body,
were considered to indicate curative properties: Some very bitter
species such as Pertusaria faginea served as a substitute for
quinine.. Cetraria islandica, the “Iceland Moss” (g.v.), owing
partly to its gelatinous consistency has been used with good effect
in. chest troubles, and is now the only lichen recognized 'in the
British Pharmacopeia.

Their use as dye-plants has been known from the earliest times,
and before the discovéry of aniline dyes the rich and varied col-
ours obtained from lichens were highly valued. The colouring
principle of ‘the dyes is contained in the peculiar lichen-acids.
Treatment with an alkali is generally necessary to extract the
colour; mordants are frequently used. With some lichens, boiling
the plants with the material to be dyed is sufficient to secure the
desired colour. The dyes can be used only on animal fibres such as
wool and silk; they have no effect on linen or cotton. Purple lichen
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dyes—orchil, litmus or cudbear—are obtained from Roccella tinc-
toria, a maritime lichen, Lecanora tartarea and a few others. Other
serviceable colours are the varied yellows and browns so much
used in home or village industries. But abundant though dye lich-
ens are, they can only furnish a limited quantity and could never
meet any large demand.

About 1goo the use of Evernia prumasiri and other lichens in
the manufacture of perfume was revived after having lapsed since
ancient times. The lichen and the perfume
derived from it are both called Oakmoss
(g.v.).

Lichens are of unusual interest in that
the vegetative body or thallus is a compos-
ite plant formed by the interdependent|-
growth of unicellular or filamentous green
or blue-green algae Myxophyceae or Chlor-
ophyaceae (fig. 5), with the filaments (hy-
phae) of one of the higher fungi—Asco-
mycetes ‘or, in one or two genera only,
Basidiomycetes. On this basis of combina-
tion or symbiosis there has been evolved a
great series of distinctive plants, capable
of vigorous life and of reproduction from generation to genera-
tion. Phycolichens signify those that contain blue-green, Archi-
lichens those with bright-green algae, designated as lichen gonidia.
The fungus is the dominant partner as it provides the fruiting
bodies.

Lichen Gonidia.—For long it was accepted that the green
bodies in the lichen plant were cells budded off from the colour-
less hyphae that gradually acquired a green colour. It was known
that minute portions of a lichen plant—the soredia—each com-
posed of a few green cells with entangled colourless filaments were
agents of propagation. Wallroth (1835), for that reason, coined
for the green cells the term gowmidia to signify their reproductive
function (fig. 6). In most lichens there is a gonidial zone near the
surface and to that he gave the name stratum gonimon. In a lesser

-number the gonidia are distributed through the thallus (fig. 7).
These two types he distinguished as keteromerous with distinctive
layers, and homoimerous where there is no such diversity.

The belief in the genetic origin of the green cells within the
thallus held sway for many years, though observations of a dis-
turbing character were not lacking. Agardh
(1821) had suggested that they were
transformed algae as he had followed the
development of the blue-green alga, Nos-,
toc, to the complete thallus of the lichen,
Collema. The view gradually gained ground
that the bright-green gonidia of many lich-
ens were comparable to the alga Protococ-
cus. The explanation given was that these

_ free growing algae were lichen gonidia es-
caped from the thallus that had continued
independent growth. Wallroth spoke of
them as “unfortunate brood cells” that
could not again form a lichen plant. Fi-
nally in 1867 Schwendener published his
bold theory that lichen gonidia were true
algae imprisoned and parasitized by fungal
hyphae. The statement was welcomed by }
many as enlightening and convincing. Others, among whom were
the renowned Finnish lichenologist, W. Nylander and the British
J. M. Crombie, scornfully rejected the new view. The theory was,
however, successfully tested by cultures of lichen spores with free-
growing algae—first by Rees (1871), then by Bornet (1872) and
others who followed the development from spore to fruiting stage,
a slow growth of several years’ duration.

Symbiosis.—The relation between the two organisms was re-
garded at first as a parasitism of the fungus on the alga, or as
helotism. Reinke (1873) pointed out the insufficiency of a con-
dition of parasitism to explain the healthy lichen, and he there-
fore proposed the term comsortium as a truer conception. A few
years later ‘de Bary (1873) suggested symbiosis as an adequate

FiG. 4. — UMBILICARIA
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term and it is now generally accepted as a mutual symbiosis.
This view has been confirmed by culture experiments. In general
the alga supplies carbohydrates by photosynthesis, the fungus
provides salts and water storage. Symbiosis in lichens is a fairly
stable life-balance which may tip, however, to the detriment of
one or other of the organisms: there are instances, perhaps more
frequent than we have supposed, of gonidia perishing in the grip
of the fungi, but there are also cases where owing to some un-
favourable condition, the fungus has succumbed while the algae
increased enormously. There is no doubt as to the normal healthy
condition of the thallus and of both symbionts. The interest
in lichen gonidia has of~late centred in the globose bright-
green alga considered to be a species of Protococcus, said
by Paulson and Somerville Hastings (1920) to have a mas-
sive parietal chromatophore, and to multiply freely and abun-
dantly in the thallus by the free cell formation of aplanospores.
The season of greatest increase was from February to April, or
after heavy rain following a season of drought; zoospores were
not seen in the gonidial state. The sporulating gonidia were most
abundant in the actively growing regions. More recently Puymaly
(1924) has proposed a new genus, Trebouxia, for the alga without
and within the lichen thallus. He describes it, however, as possess-
ing a massive stellate chromatophore. In view of Paulson’s ob-
servations, again renewed, it is impossible to regard the gonidium
chromatophore as of stellate form.

Lichen Algae.—The algal constituents of the thallus belong to -
two classes. I. Myxophyceae
(blue-green algae) and I1. Chlor-
ophyceae (bright-green algae).
They are, in general, aerial forms
and in a free condition inhabit
moist shady situations. Though
the determination of algal spe-
cies is somewhat uncertain, the
genus can be more easily recog-
nized.

I. Myxophyceae associated
with Phycolichens in Collema-
ceae and other families. The al-
gae of most frequent occurrence
are Gloeocapsa; Nostoc, Scyto-
nema and Stigonema.

II. Chlorophyceae associated
with Archilichens. Those of most importance are the globose al-
gae belonging to the Protococcaceae and Trentepohlia, a filament-
ous alga.

The alga may become modified in the gonidial state: Gloeocapsa
loses colour, Nostoc chains, and Trentepohlia filaments may be
broken up into cell units.

Lichen Hyphae.—These undergo considerable modification
as lichen symbionts. The fruiting form indicates their origin as
ascomycetous or basidiomycetous, and their affinity can be traced
to ancestral groups of fungi. Bonnier (1889) in describing their
development from the spores in synthetic cultures noted three
distinct types:—(1) clasping filaments with repeated branching
which surround and secure the alga; (2) filaments with short
swollen cells destined to form several lichen tissues ‘and (3)
towards the periphery, searching filaments that form the hypo-
thallus and annex new algae. In five days after germination the
clasping hyphae had laid hold of the alga and symbiotic growth
had begun. In the growing regions the hyphae remain compar-
atively thin-walled. In other parts—especially in the cortex, etc.
—the walls frequently become thick and gelatinized. In lichens
as in fungi there is no true cell structure or parenchyma, but in

FiG. 6.—THALLUS WITH GONIDIAL
ZONE. SECTION OF HETEROMEROUS
THALLUS X 500. (AFTER SCHWEND-
ENER)

the cortices of many lichens a pseudo-parenchyma or plectench-

yma, arises by the closely packed growth of the septate tips of the
hyphae. Plectenchyma also occasionally appears in other parts
of the thallus.

Cultures in artificial media apart from gonidia have been made
by several workers: by Mdller (1887) with Lecanora subfusca;
by F. Tobler (1909) and by Killian (1925) with Xanthoria par-
ietina (fig. 8). Also by Killian and Werner (1924) with the spores
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of Cladonia squamosa. In all cases the results were fairly similar:
growth was slow and finally ceased—in Xanthoria parieting in
eight or ten months. A series of tissues was however observed in
the last culture: (1) a dense layer of filaments representiny the
medulla; above that (2) a looser tissue in the position of the
gonidial layer and (3) a second dense tissue representing the
cortex from which arose aerial hyphae. Tobler further records
that growth became more lichenoid when the gonidial alga was
introduced and the yellow acid parietin anpeared in the tissues.
Werner (1927) tested hyphal growth on various media and found
that galactose was the most advantageous food supply. Organic
nitrogen was added as peptone and asparagin, inorganic as nitrate

GONIDIAL ZONE X 500

PLECTENCHYMA OF CORTEX

—— MEDULLARY HYPHAE

(AFTER S'CHWEIIDENEM

FIG. 7.—THALLUS WITH DISPERSED GONIDIA. SECTION OF HOMOIOMER-
OUS THALLUS X 250. (AFTER ‘'‘B. M. HANDBOOK OF BRITISH LICHENS'')

"of ammonium. Growth was slow, but the addition of gonidia to
the culture retarded it yet more, so that the algae galned in
numbers.

MORPHOLOGY

The main interest in morphology lies in tracing the effect of
symbiosis on development. The fungus as the dominant partner
pravides the structure of the thallus but the variety of forms
evolved is due to the necessity of securing light and air to enable
the alga to carry on the work of photosynthesis.,

General Structure of Ascolichens.—In these there are two
main types of thallus:—(1) the strafose which includes flat
spreading plants, crustaceous or foliose, in which the upper sur-
face alone is exposed to light; and (2) the radiate which in the
lichen competition for sunlight and space has developed upwards
from a rooting base to shrub-like branching fronds or pendulous
filaments. ;

(1) The simplest stratose lichens consist of a film of loose
hyphae with scattered gonidia. In further advanced species there
is a more bulky thallus formed of an upper cortical protecting
layer, generally of dense hyphae with more or less swollen walls
and with the lumen of the cells almost obliterated (decomposed
cortex) ; beneath the cortex a gonidial zone of massed gonidia and
intermingled slender hyphae, the latter passing downwards to form
a loose medulla. Projecting hair-like hy-
phae anchor the plant to the rock, tree
or soil. The upper surface may be smooth
or uneven, or seamed and cracked into
small compartments called areolae. Not |
infrequently the crustaceous thallus is
wholly embedded in the substratum as in
Graphidaceae. In contrast to the surface
or epiphloeodal forms, such lichens on
trees are termed hypophloeodal, a stain
on the bark usually indicating their
presence; the fructifications are formed
on the surface. Similarly rock lichens
are epilithic or endolithic. The latter live in limestone, which
they penetrate to various depths. Friedrich (1906) noted in
an immersed species, Biatorella simplex, a slight cortical
layer, below that a zone of gonidia 6oo—700 g in thickness,
while the medullary hyphae reached a depth of .47 in. An
instance has been recorded of a lichen penetrating to 1.2 in.
below the surface. Still higher in" development are the squam-
ulose thalli of tiny leaflets and the larger foliose (fig. 10)
forms in both of which the thallus is raised from the substratum

FIG. 8, — XANTHORIA
PARIETINA (AFTER ‘‘THE
LICHEN BOOK’’)
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partly or entirely and in which the free under-surface also ac-
quires a protecting cortex which generally repeats that of the
upper-surface—either of decomposed cells, of plectenchyma or
of hyphae parallel with the surface (ﬁbrous cortex) Stratose
lichens start from a centre, the growmg tissue is situated in the
gonidial zone and the greatest increase is at the periphery, the
lichen gradually enlarging on all sides, in some to a size of one
foot or more in diameter. Growth is continuous, but divisions may
arise that are imbricate and leaf-like. In
squamulose forms the squamules arise in
succession from the spreading hypothallus
—the travelling ground hyphae. Foliose
forms are attached at irregular intervals by
rhizinae.

(2) Radiate lichens, upright fruticose
forms (fig. 11), start from a rooting base;
the fronds are exposed to sun and air on
all sides and the structure is alike round
the whole surface. The cortex is of several
types:—of decomposed cells, of densely
packed, fastigiate hyphae or of longitudi-
nal, thick-walled fibres. All these varia-
tions give strength and pliancy to the
fronds. Other strengthening structures are the “sclerotic” fibres
which extend up the frond either just within the gonidial zone
as in Ramaling or, as in Usnea, in one strong chondroid central
strand of great-toughness and strength. Growth in radiate lichens
is apical or intércalary. Fronds of Rocellae, Ramalinae, etc., reach
a height of several inches; pendulous lichens often grow in long
streamers: a length of 11 yd. has been recorded for Usnea longis-
sima in the tropics.

In Cladoniae, the cup lichens, there is a ‘double thallus: leaflet
squamules -of stratose structure with upright stalks or podetia,
frequently widening to a cup or scyphus at the top (fig. 13). The
podetium becomes hollow in time but is firm and strong owing to
the sclerotic fibres that line the central tube. Fructifications are
borne on the tips of the podetia or on the edges of the scyphus,
which seems to indicate that the podetium originated as a fruit
stalk. There is great variety of form, texture and colour in each
of these main groups.

Special Lichen Structures.—-Cyphellae. There are no sto-
mata in lichens, but ample provision is made for aeration and for
gaseous exchange. Definite aeration structures (fig. 14), cyphellae
or pseudo-cyphellae pierce the thick under-cortex of the Sticta-
ceae. They are small and cup-like, in cyphellae with an overarch-
ing margin; the base rests on'the medulla and the cup is filled
with small loose cells. Pseudo-cyphellae lack the cup margin, In
other lichens there occur dot-like openings; the lines between the
areolae admit air, or the surface is seamed by cracks and delicate
reticulations; soredial openings
are present in many species, and
in Parmelia exasperata there are
true  breathing-pores — minute
cone-like outgrowths, open at the
summit,

Cephalodia. These occur as ex-
crescences on the thallus of Ar-
chilichens (with bright green
gonidia), - and always contain
blue-green cells, mostly Nostoc
or Scytomema. They are small
bodies of various form and size
from the minute ‘pustules on the
surface of Peltigera aphthosa (fig. 15) to the corallord masses on
Lobaria laciniata. Blue-green cells alight by chance on the thallus
and the cortical hairs grow out and gradually form a cortex round
them. In a few instances there are groups of blue-green cells:
which are absorbed into the thallus by the under-surface, and a
layer of blue-green algae, below the normal bright green zone in
Solorina crocea, also rank as cephalodia. These alien bodies seem
to indicate an ancestral association of the particular lichen with
blue-green gonidia, the power to combine having persisted along

F16. 9.-— CRUSTACEOUS
LICHEN (LECANORA GE-
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F1G. 10.—FOLIOSE LICHEN (PAR-
MELIA TILIACEA) (AFTER *THE
LICHEN BOOK'")
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with the presumably more recent symbiosis with the bright green
alga.

Soredia. As already indicated these are minute portions (hyphae
and gonidia) that break away from the parent thallus and serve
for propagation of species. The simplest types are diffuse soredia
that in certain conditions of shade or moisture cover the surface
of the plant. More defined forms are termed soralia which arise by
the upward push of hyphae in the gonidial zone, and emerge as
roundish or oblong bodies packed with soredial granules. These
multiply and, as they become detached, are easily dispersed. So-
ralia are more or less specifically
constant in form and size and in
their position on the surface or
margins of the lobes.

Isidia. Many lichens are rough
on the surface owing to small
outgrowths called isidia. So no-
ticeable are they that Acharius
established the genus Isidium to
include isidiose lichens. They are
cortical structures and begin gen-
erally as a small swelling or wart:
they are upward extensions of
the tissues and the cortex is continuous over their surface; some-
times they are darker in colour than the normal thallus as in
Evernia furfuracea (fig. 12).

Structure of Basidiolichens.—There are three genera re-
corded in this group of tropical lichens: Cora, Corella and Dic-
tyonema. The gonidia, Chroococcus or Scytonema are Myxophy-
ceae. Cora and Dictyonema are of a thin bracket-like form; they
grow on the trunks and branches of trees, very rarely on the
ground, and are attached by rhizinae. No proper cortex is formed,
but in Cora the hyphae take an upward direction towards the sur-
face where they become horizontal, so that a compact protective
tissue lies over the top; the gonidia (Chroococcus) form a zone
at the base of the upward hyphae. In Corella and Dictyonema
the Scytonema trichomes retain their form and are surrounded by
the lichen hyphae.

Basidiolichens are related to the fungal family Thelephoraceae:

~the fructification is by basidiospores borne on the under-surface
of the thallus.

Fie. 1. — FRUTICOSE LICHEN
(RAMALINA .CALICARIS) (AFTER
‘“THE LICHEN BOOK") *

REPRODUCTION

Lichens with few exceptions (Basidiolichens and primitive in-
determinate forms) are Ascolichens, their method of reproduction
corresponding to that of Ascomycetes, z.e., by the production- of
ascospores in open or closed ascophores—apothecia or perithecia.
In the slow-growing symbiotic plants these fruit bodies have been
provided with special protective tissues that secure prolonged
spore formation, differing in this respect from the fugitive asco-
phores of fungi.

Apothecia.—1In lichens these are of several forms to which
special names have been given:—ardellae, the irregular spot-like
fruit of Arthoniaceae; lirellae,
elongate, slit-like, dark-coloured
bodies in Graphidaceae; in the
larger majority of lichens open
discoid apothecia. Those sur-
rounded by a protective thalloid
margin are called lecanorine (fig.
16), such as occur in the genus
Lecanora. Those consisting solely
of hyphal tissue surrounded by a
hyphal or “proper margin” only
as in Lecidea are described as
lecideine (fig. 17). If that margin
is obscure with the disk often brightly coloured they are biatorine,
as in the sub-genus, Biatora. These are true distinctions, and are
of value in the determination of genera and species. The differ-
ence is due to their origin in the thallus: in the lecanorine series
gonidia are carried up with the developing fruit, and algal cells
extend along the base and, entering into the “thalline margin,”
surround the apothecium. The lecideine tissues, solely hyphal, pass

FiG. 12, — EVERNIA FURFURACEA
(AFTER *‘THE LICHEN BOOK'’)
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up through the gonidial zone, pierce the cortex and expand above
it, the outer sterile hyphae forming the protective “proper mar-
gin.” Minor differences in growth occur, with different types of
apothecia—sessile or stalked, etc., and in size from a minute body
to one of over 1.2 in. in width according to the genus or species
of lichen. The disk or thecium is composed of a compact series of
filamentous upright simple or branched paraphyses and of asci—
club-like structures within which eight spores (fewer or more nu-
merous) are produced by free cell formation. These, constituting
the hymenium, are subtended by a layer of tissue, the hypo-
thecium; the tips of the paraphyses projecting above the asci
form the epithecium, generally coloured; the surrounding sterile
filaments represent the parathecium; the thalline margin when
present forms the amphithecium.

Perithecia.—These differ from the apothecia in being com-
paratively small, globose or pear-shaped, closed bodies immersed
or semi-immersed in the thallus, and opening above by a pore,
the ostiole. When the outer dark wall is continuous it is described
as entire, and when absent at the base as dimidiate. In some gen-
era the paraphyses dissolve as the asci mature. -

Apothecia and perithecia are long lived like the thallus and
may produce spores continuously or at definite seasons for several
years, in Solorina saccata, for instance, over a period of two to
four years, as observed by Hilitzer (1926).

Spermogonia or Pycnidia.—These are small closed bodies
outwardly resembling perithecia; the hyphae that line the interior
walls bud off minute pycnidiospores. As spermogonia they were
considered of great importance as the male organs that produce
the spermatia. There is no reliable evidence of their sexual nature
and they are now generally classified as pycnidia resembling sim-
ilar bodies that form a secondary stage in the fruit cycle of the
Ascomycetes. It has been proved '
that the spermatia germinate and
produce hyphae, a characteristic
of spores.

Cytology.—This aspect of re-
production has excited great in-
terest since Fuisting (1866) ob-
served in a crustaceous Lecidea
the fruit primordium or ascogon-
ium as a coiled hypha. Stahl
(1877) announced the further
discovery in a Collema of a tri-
chogyne, a filament that trav-
elled upwards from the asco-
gonium and emerged above the
surface. He noted also an empty
spermatium (pycnidiospore) ad-
hering to the tip of the tricho-
gyne after presumed fertilization. Other workers made similar ob-
servations both in gelatinous and in non-gelatinous lichens, and
in open and closed fruits. Copulation with the spermatium has
also been demonstrated but the behaviour of the spermatial nu-
cleus has escaped observation. The ascogonium may be a coiled
hypha or simply a complex of cells distinguished by their richer
contents, and changes in these cells have been observed that seem
to imply spermatial fertilization. It may be that in some lichens
fusion takes place between neighbouring cells in the ascogonium:
F. Bachmann (1912) found that copulation took place deep down
in the thallus of Collema sp. between an internal trichogyne and
a free spermatial cell. Apogamy, however, undoubtedly prevails
in many lichens: either no trichogynes are formed or they fail
to reach the surface and fertilization by spermatia is doubtful.
Zahlbruckner (1924) has expressed the opinion that reproduction
by sexual organs—present in the more primitive lichens—tends
to die out in more developed forms. The whole subject bristles
not only with the difficulties of observation in these slow growing
plants, but also with the perplexities of interpretation: the func-
tion of the lichen trichogyne, a multiseptate hypha of vigorous
growth, is not understood; but it may be of some service to the
deep seated ascogonium. From the ascogonium arise the hyphae
that are destined to form the asci. As in fungi the nuclei of two

FI1G. 13.—SQUAMULES AND PODE-
TEA OF CLADONIA VERTICILLATA
(AFTER “‘THE LICHEN BOOK'')



adjacent cells at the tips of these hyphae fuse and become the
definitive nucleus of the ascus. There are normally eight spores,
but the number varies in different genera and species from one,
as in Varicellaria, to the large numbers in Acarospora. They are
colourless or brown, and simple, variously septate or muriform,
and they differ in size from a few microns in Acarospora, etc., to
the large one-septate spore in Varicellaria (350X 115 ). Large
simple spores, as in Pertusaria, are multinucleate. Spore ejec-
tion is brought about by preSsure
of the paraphyses when mois-
tened

PHYSIOLOGY AND
BIONOMICS

Cells and Cell-contents.—
In the study of lichen physiology
attention must be given to the
activities of the symbionts as.
well as to those of the symbiotic
plant. ‘Gonidia do not greatly
differ from the allied algae grow-
ing in the open: they possess
chloroplasts and form starch by
photosynthesis. Mameli (1920) and Tobler (1923) demonstrated
minute granules of starch on the outside of the gonidia—a ready
food for the fungus. The hyphal cells have been more affected
by symbiosis, and a much slower growth than in fungi has become
a fixed character as proved by artificial cultures. The cell-walls,
as in fungal tissues, are formed of hemi-celluloses, chitin being
present in nearly all lichens. There is no true cellulose, but a
substance, lichenin (C¢H100s), allied to starch, has been demon-
strated ‘as well as a slightly different substance, isolichenin, the
latter proved by Zlegenspeck (1924) to be a reserve materlal
Amy101d hyphae giving a blue reaction with iodine are present
in the medulla of several species. Swollen cells filled with oil,
probably an excretory substance, occur in many lichens, especially
in limestone species. Oxalic acid is also frequently found in lichen
tissues in the form of crystals, small granules or in large clear
masses as in Pertusaria communis.

Lichen Acids.—These are the most interesting and character-
istic of lichen products. They are deposited on the outside of the
hyphal cells as minute coloured specks or as colourless substances,
and show a wide range of chemical formulae and a great variety

AFTER “B. M.
LICHENS”

F1G. 14.—SECTION OF THALLUS OF
STICTA, WITH CYPHELLA ON UN-
DER-SURFACE MUCH MAGNIFIED

MONOGRAPH OF BRITISH

of crystalline form. They are the product of the symbiotic plant-

as was proved by Tobler (1rgog) in his cultures of lichen tissues.
Many of them are bright yellow, orange or red, and give the clear
pure tone of colour to many familiar lichens. They are strongly
influenced by light: Xanthoria
parietina (fig. 8), a brilliant yel-
low plant in full exposure, be-
comes gray-green in the shade,
with a small acid content. Some
of these acids are rare, others are
widely distributed, e.g.—usninic
acid, found in some 70 widely di-
verse species; atranorin, first
discovered in Lecanora atra, in
about 70 species; salazinnic acid
is equally common. They are
abundant chiefly on well-aerated
portions of the thallus—the so-
redial hyphae, the outer cortex,
the loose medullary tissue and
on the disk of the apothecia.

Chemical Grouping. The acids
have been arranged by Zopf
(1907) in 1, the fat series and 2, the benzole series.

1. The fat series. Zopf includes five groups in this series: three
of the series are colourless substances, the coloured include vul-
pinic acid from the yellow lichen, Letharia vulpina, stictaurin
deposited in orange-red crystals on the hyphae of Sticta aurata
and rhizocarpic acid obtained from the yellow lichen Rkizocarpon

FROM J. BABIKOFF, “DU DEVELOPPEMENT
DES - CEPHALODIES SUR LE THALLUS DU
LICHEN PELTIGERA APHTHOSA,” HOFFIN BUL«
LETIN (ACADEMY OF SCIENCE, U.S.S.R.)
FI1G. 15.—CEPHALODIUM OF PELTI-
GERA APHTHOSA EARLY STAGE,
MUCH MAGNIFIED
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geographicum.

2. The benzole series, with two sub-series—orceine and anthra-
cine derivatives. The colourless orceine contains the colouring
principle of commercial orchil. In the anthracine derivatives some
of the acids are also coloured, such as parietin from Xanthoria
parietina and solorinic acid from Solorina crocea. Asahina (1936)
listed 19 lichen acids found in the genus Cladonia.

The question has been debated as to the service rendered by the
acids: to. some extent they protect the plants from wholesale
destruction by snails, insects, etc., as they render the thallus more
or less unpalatable. Goebel (1927) demonstrated that they are
also a protection against water-logging. He found that outgrowths
of hyphal hairs, cilia, etc., formed efficient water conductors,
but if acids were abundant they remained dry: when the acids
were removed by chemical means saturation was easily achieved.
As acids are present on all aerated portions, they must be a power-
ful aid in keeping the air-channels open and thus serve a useful
purpose.

General Nutrition.—Water is supplied by rain, mist or dew,
mist being the most favourable for lichen requlrements (Stocker
1927). Dew is important in extremely dry localities such as des-
erts. Inorganic substances are obtained to some extent from the-
substratum but mainly from air borne particles. Organic food is

HYMENIUM
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BY COURTESY OF MESSRS. BORNTRAGER
F1G. 16.—SECTION OF LECANORINE APOTHECIUM (LECANORA SUBFUSCA)

prov1ded by the‘ algae or may be procured by the hyphae from
humus, etc.

Llchens show marvellous resistance as regards heat or cold.
They survive the high temperatures of direct illumination and
they endure seasons of extreme cold on mountains or in the polar
zone. It is to their power of drying up to a condition of latent
vitality that they owe this resistance. Light that can penetrate the
thickened cortex and reach the gonidial zone is essential, but the
same dense cortex protects the gonidia from too intense sunlight
as do the acids and pigments. Light is of first importance in fruit
formation, and the fruit bodies are therefore situated on well
lighted portions of the thallus.

Bionomics.—The response of lichens to their environment is
intimately associated with their physiological properties. Their
scanty subsistence entails slow development though a few may be
ranked as relatively quick growers—mostly soil lichens in touch
with moisture. Such are Peltigera canina (fig. 18) that spreads
over damp lawns, etc., and crustaceous forms such as Baeomyces
spp., Lecanora tartarea, and Lecidea uliginosa; the latter has been
known to spread over an area several feet in diameter in one
season, and has been reported as a pioneer plant forming a dark
film over sand dunes in Alberta. But in many lichens growth is
often almost stationary:.the large foliose Lobaric pulmonaria
(fig. 19) and the crustaceous Rhkizocarpon geographicum have
been observed to make practically no advance during a period up
to 50 years. Accurate measurements of more active Parmeliae,
etc., have given a general increase of .39 in. per annum; their

’ frultlng bodies require in general four to eight years to develop

Lichens do not grow on friable rocks or on peeling bark. They
require, for the first stages at least, a substratum to which they
can be firmly attached by ﬁlaments or by rhizinae. In fruticose
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branching and straggiing forms compactness is often secured by
haptera, which form a bridging connection between the fronds of
the same lichen or to other vegetation, as for instance, Cladonia
sylvatica, which becomes detached from the soil and adheres to
the growing heather, thus securing not only attachment but light
and air. Some few species become loose and continue growth while
they drift about as erratic lichens. Several Parmeliae, Alectoriae
and Lecanora esculenta, etc., are erratic forms.

PHYLOGENY AND
CLASSIFICATION

Phylogeny.—It would be in-
teresting to know when the sym-
biotic plant originated and
whether the first association of
the fungus was with Myxophy-
ceae or Chlorophyceae; but lich-
ens, owing to the gelatinous na-
ture of the thallus, become soft
in water and there is little or no
evidence in the rocks as to their antiquity: there is only a doubt-
ful record of an Opegrapha in Mesozoic chalk, It is concluded
from their elaborate morphology and physiology that they are
very old plants, but the symbiotic organism—the lichen—is obvi-
ously of more recent descent than its component ancestors. Both
symbionts are polyphyletic in origin: the algae are blue-green or
bright green; the hyphae belong to various phyla of the fungi
from which they are late derivatives. Basidiolichens are related
to one fungus family, Telephoraceae; Ascolichens to Ascomy-
cetes and to several distinct phyla within that class. The asco-
phore, which marks the phylum, has undergone considerable
alteration which is recognized in classification. Phylogenetic de-
velopment has, however, mainly taken place in the thallus which
presumably began as a loose association of straggling hyphae with
algal cells. It progressed to the definite crustaceous structure, and
finally to the foliose and fruticose lichen. The greatest advance
must have occurred when the thalline particle took an upward
direction—a small outgrowth that was to develop into numerous
forms. -

The intimate relation between lichens and fungi is evident in
the species that have remained on the border line. Some with
scanty thallus appear to lose the algal symbiont as the ascophore
matuyres, and the hyphae apparently revert to saprophytism as
exemplified, for instance, in Calicium, a lichen genus, with Myco-
calicium, the fungal counterpart. Others classified now as lichens
and now as fungi live on an alien lichen thallus though not
always as simple parasites; in a number of cases their hyphae
penetrate the thallus and draw sustenance by symbiosis with the
algal cells: these have been des-
ignated half-parasites. Lichen
thalli are, however, a favourite
host for many micro-fungi.

Classification. — Before the
true nature of lichen plants was
understood, many attempts had
been made to classify them in
relation to each other and to
other members of the plant king-
dom—to mosses, hepatics or al-
gae. Tournefort (1700) placed
them all in one genus Licken,
and was followed by Linnaeus (1753). Knowledge of their num-
ber and variety increased, and Acharius (1803) gave diagnoses of
23 genera with their included species. Nylander (1854) issued
what he considered a final statement on lichen families and genera
and of their relationships. His arrangement began with those near-
est akin to algae, gelatinous blue-green forms, and wound up with
those he considered to be most like fungi—the Pyrenocarpineae.
Later students have worked from this basis.

Of the various systems proposed for showing the relationship
of the lichens to each other and to the fungi, none is entirely
satisfactory. Fink (1935) published an arrangement probably

FROM A. L. SMITH, “LICHENS” . (UNIVERSITY
PRESS, CAMBRIDGE)

F1G. 17.—SECTION OF LECIDEINE
APOTHECIUM (LECIDEA PARASEMA)
(AFTER ‘‘B. M. HANDBOOK OF BRIT-
ISH LICHENS'’)

FiG. 18. — PELTIGERA CANINA
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acceptable currently to a.majority of lichenologists:

Class Ascolichenes
Subclass Pyrenocarpeae
Order Pyrenulales
Subclass Gymnocarpeae
Order Caliciales
Order Hysteriales
Order Lecanorales
Class Hymenolichenes
Class Lichenes Imperfecti

The exact arrangement of families and genera in this scheme is
not yet well agreed upon. The best known genera in the Pyre-
nulales are Verrucaria, Endocarpon, Pyrenula, Trypethelium. The
Caliciales, a small order, include Calicium and Sphaerophorus.
Arthonia, Graphis and Roccella
are typical of the Hysteriales.
The Lecanorales include most of
the common lichens, Lecanora,
Lecidea, Parmelia, Usnea, Phys-
cia and many others. The Hy-
menolichenes are few and unim-
portant, while the Lichenes Im-
perfecti embrace common forms
so little understood that it can
hardly be said they are classified.

In all, more than 200 genera have been named and an incal-
culable number of species. It cannot be said, however, that any
such number of distinct forms actually exist. The names await
simplification, following more thorough studies of the true rela-
tionships.

BisriocrapaY.—Lichens are discussed in general text-books, espe-
cially in those devoted to cryptogamic botany. Only the publications
concerned exclusively with lichenology are cited here. In most of
these will be found lists of books and papers that deal with various
aspects of the subject as outlined above.

General: M. Funfstiick, Lichenes, A, Allgemeiner Teil, in Engler
and Prantl’s Die Naturlichen Pflanzenfamilien VIII (Leipzig, 1926) ;
G. G. Nearing, The Lichen Book (Ridgewood, N. J., 1943 in course
of publication) ; Albert Schneider, Text-book of Lichenology (1897) ;
A. Lorrain Smith, Lichens (Cambridge Botanical Handbooks, Camb.,
1921) ; F. Tobler, Biologie der Flechten (Berlin, 1925); W. Zopf, Die
Flechten Stoffe (Jena, 1907).

Floristic: Incomplete Floras. Among these may be cited Th. Fries,
Lichenographia Scandinavica (Uppsala, 1871); J. Harmand, Lichens
de France, five fascicles (Paris, 1go5—13); W. Migula, Flora Deutsch-
lands, Osterreichs und der Schweiz, Abt. I Krypt, Flora XII Die
Flechten. Lief. I (in course of publication) ; Edward Tuckerman, A
Synopsis of the North American Lichens (1882).

Complete Floras—Bruce Fink, The Lichens of Minnesota (Wash-
ington, 1910), Lichen Flora of the United States (1935); A. Jatta,
Flora Italica Botanica, Pars. I11, Lichenes (1909—11) ; H. Olivier, Exp.
Syst. Descr. Lich. de P’'Ouest et N. Ouest de France, 2 fasc. (Paris,
1897-1903) ; A. Lorrain Smith, Monogr. Brit. Lichens (London, 1918—
26) ; P. Sydow, Flechten Deutschlands (Berlin, 1887); A. Zahlbruck-
ner, Lichenes, B. Spezialler Teil. (A. L. Sm.; G. G. N))

F1G6. 19. — LOBARIA PULMONARIA
(AFTER “‘THE LICHEN BOOK')

LICHFIELD, a city, county of a city, and municipal borough
in Staffordshire, England, 1153 mi. N.W. from London. Pop. (est.
1938) 8,760. Area 5.6 sq.mi. The town is on a stream with low
hills to the east and south. There is a tradition that “Christian-
field” nearby was the site of the martyrdom of 1,000 Christians
during the persecutions of Maximian about 286. At Wall, 3 mi.
distant, there was a Romano-British village of Letocetum (“gray
wood””), from which the first half of the name Lichfield is de-
rived. The first authentic notice of Lichfield occurs in Bede’s his-
tory, where it is mentioned as the place where St. Chad fixed the
episcopal see of the Mercians. At the time of the Domesday sur-
vey Lichfield was held by the bishop of Chester, who held the
lordship and manor of the town until the reign of Edward VI,
when they were leased to the corporation. Richard II gave a
charter (1387) for the foundation of the gild of St. Mary and St. -
John the Baptist; this gild obtained the whole local government,
which it exercised until its dissolution by Edward VI, who incor-
porated the town (1548). The only existing fair is a small pleas-
ure fair of ancient origin held on Ash-Wednesday; the annual
féte on Whit-Monday claims to date from the time of Alfred
King Edward VI’s grammar school was founded in 1495.



LICH-GATE—LICTORS

The cathedral dates from the 13th and early 14th centuries.
Its fine exterior has a lofty central and two lesser western spires,
of which the central, 252 ft. high, is a restoration attributed to
Sir Christopher Wren after its destruction during the Civil Wars.
Among numerous monuments are memorials to Samuel Johnson
(born at Lichfield, 1709), and to David Garrick, who spent his
early life and was educated there. ‘The bishop’s palace (1687) is
adjacent to the cathedral. There are many old houses, among
which is that in which Johnson was born. Brewing is the principal
industry, but there is some metal-working, and in the neighbour-
hood are large market gardens. The borough was extended in
1934 and is in the Lichfield parliamentary division.

LICH-GATE or LvcH-GATE, the roofed-in gateway to
churchyards (O.E. lic, “a body, a corpse”). Lich-gates existed in
England 13 centuries ago, but comparatively few early ones sur-
vive, as they were almost always of wood. One at Bray, Berk-

" shire, is dated 1448. Here the clergy meet the corpse and some
portion of the service is read. The gateway served to shelter the
pall-bearers. The most common form of lich-gate is a simple
shed composed of a roof with two gabled ends, covered with tiles
or thatch.

LICHNOWSKY, KARL MAX, PrinceE (1860-1928),
German diplomatist, was born at Kreuzenort, Upper Silesia, on
March 8, 1860, the son of the 6th Prince Lichnowsky and of
Princess Marie de Croy. He entered the German foreign office
in 1884, and served in various legations until 1889 when Biilow
recalled him to the foreign office. In 1912 he became ambassador
in London. During his stay in London he worked hard for pacific
relations between England and Germany; and the colonial agree-
ment which was ready for signature in 1914 was largely his work.
When the Serbian crisis arose in the summer of that year Lich-
nowsky urgently recommended the acceptance in Berlin of Sir E.
Grey’s mediation proposals. He had repeatedly warned Berlin of
the dangers underlying the Anglo-German rivalries, but his warn-
ings were neglected. On the outbreak of war he returned to Berlin
a broken man, and found that in some quarters he was held guilty
of not having done his utmost to prevent British intervention.
He wrote an apologia, Meine Londoner Mission, of his conduct of
affairs in London for private circulation, which fell into the hands
of German pacifists who printed it in 1918. He was then excluded
from the Prussian upper house. In 1925 he published an appeal
against this exclusion, Flugschriften des Bundes Neues Vaterland;
and in 1927 wrote Auf dem Wege zum Abgrund (Eng. trans.
1928), dealing with the origins of World War I. He died at his
estate of Kuchelna on Feb. 27, 1928.

LICHTENBERG, GEORG CHRISTOPH (1742-1799),
German satirical writer and physicist, was born at Oberramstadt,
near Darmstadt, on July 1, 1742. In 1763 he entered Gottingen
university, where in 1775 he became ordinary professor of phys-
ics. This post he held till his death Feb. 24, 1799. As a physicist
he is best known for his investigations in electricity, more
especially as to the so-called Lichtenberg figures. As a satirist
and humorist, Lichtenberg takes high rank among the German
writers of the 18th century. His biting wit involved him in many
controversies with well-known contemporaries, such as Lavater,
whose science of physiognomy he ridiculed, and Voss, whose
views on Greek pronunciation he satirized in Uber die Pronuncia-
tion der Schopse des alten Griechenlandes (1782). He resided for
some time in England; his Briefe aus England (1776-78), with
admirable descriptions of Garrick’s acting, are the most attractive
of his writings. He contributed to the Gattingisches Magazin der
Literatur und Wissenschaft, of which he was co-editor (1780-82).
He also published in 1794~99 an Ausfiikrliche Erklirung der Ho-
garthschen Kupferstiche.

Lichtenberg’s Vermischte Schriften were published by F. Kries in
g vols. (1800-05; new editions in 8 vols., 1844-46 and 186%). Selec-
tions by E. Grisebach, Lichtenbergs Gedanken und Maximen (1871) ;
by F. Robertag in Kiurschner’s Deutsche Nationalliteratur (vol. 141,
1886) ; and by A. Wilbrandt (1893). Lichtenberg’s Briefe have been
published in 3 vols. by C. Schiiddekopf and A. Leitzmann (1900-02) ;
his Aphorismen by A. Leitzmann (3 vols., 1902-06). See also R. M.

Meyer, Swift und Lichtenberg (1886); F. Lauchert, Lichtenbergs
schrifistellerische Titigkeit (1893); and A. Leitzmann, Aus Lichten-
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bergs Nachlass (1899). .

LICHTENBERG, formerly a small German principality on
the Rhine, now belonging to the district of Trier, Prussian Rhine
province. The principality includes parts of the electorate of
Trier, and Nassau-Saarbriicken. Originally called the lordship of
Baumbholder, it owed the name of Lichtenberg and its elevation in
1819 to a principality to Ernest, duke of Saxe-Coburg, to whom
it was ceded by Prussia, in 1816. The duke restored it to Prussia
in 1834. The area is about 210 sq.mi.

LICINIANUS, GRANIUS, Roman annalist, probably lived .
in the age of the Antonines (2nd century A.p.). He wrote a brief
epitome of Roman history based upon Livy. Accounts of omens
and portents apparently took up a large portion of the work.

Editions by C. A. Pertz (1857); seven Bonn students (1838);
M. Flemisch (1904); see also J. N. Madvig, Kleine philologische
Schriften (1875), and the list of articles in periodicals in Flemisch’s
edition (p. iv).

LICINIUS (Fravius GALERIUS VALERIUS LICINIANUS),

‘Roman emperoy, A.D. 307-324, of Illyrian peasant origin, was

born probably about 250. He was elevated to the rank of Au-
gustus by Galerius, his former friend and companion in arms, on
Nov. 11, 307, receiving as his immediate command the provinces
of Ilyricum. On the death of Galerius, in May 311, he shared the
entire empire with Maximinus, the Hellespont and the Thracian
Bosporus being the dividing line. In April 313 he inflicted a de-
cisive defeat on Maximinus at Heraclea Pontica, and established

‘himself master of the east while his brother-in-law, Constantine,

was supreme in the west. In 314 his jealousy led him to encourage
a treasonable enterprise against Constantine. When his perfidy
became known a civil war ensued, in which he was twice severely
defeated. The outward reconciliation left Licinius in possession of
Thrace, Asia Minor, Syria and Egypt, but added numerous prov-
inces to the western empire. In 323 Constantine again declared
war against him, and, having defeated his army at Adrianople,
succeeded in shuttingshimr up within the walls of Byzantium. The
defeat of Licinius’ fleet compelled his withdrawal to Bithynia,
where a last stand was made; the battle of Chrysopolis, near
Chalcedon, finally resulted in his submission. He was executed in
the following year.

See Zosimus ii 7-28; Zonaras xiii 1; Victor, Caes. 40, 41; Eutropius
x 3; Orosius vii 28. :

LICINIUS CALVUS STOLO, GAIUS: sece RoME: An-
cient History. .

LICINIUS MACER CALVUS, GAIUS (82—47 B.C.),
Roman poet and orator, the son of the annalist Licinius Macer.
As a poet he followed his friend Catullus in style and choice of
subjects. As an orator he was the leader of the opponents of
the florid Asiatic school, who took the simplest Attic orators as
their model and attacked even Cicero as wordy and artificial.
Twenty-one speeches by him are mentioned, among which the
most famous were those delivered against Publius Vatinius.
Calvus was very short of stature, and is alluded to by Catullus
(Ode 53) as Salaputium disertum (eloquent Lilliputian).

For Cicero’s opinion see Brutus, 82; Quintilian x 1. 115; Tacitus,
Dialogus, 18. 21; the monograph by F. Plessis (Paris, 1896) contains
a collection of the fragments (verse and prose).

LICTORS [Lat. lictores], in Roman antiquities, a class of
the attendants (apparitores) upon certain Roman and provincial
magistrates. As an institution they went back to the regal period
and continued to exist till imperial times. The majority of the
city lictors were freedmen; they formed a corporation divided
into decuries, from which the lictors of the magistrates in office
were drawn; provincial officials had the nomination of their own.
In Rome they wore the toga; on a campaign and at the celebra-
tion of a triumph, the red military cloak (sagulum); at funerals,
black. As representatives of magistrates who possessed the m-
perium, they carried the fasces (see Fasces). They were exempt
from military service; received a fixed salary; theoretically they
were nominated for a year, but really for life. They were the
constant attendants of the magistrate to whom they were at-
tached. They cleared a passage for him (summovere). through
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the crowd, and saw that he was received with the marks of
respect due to his rank. They stood by him when he took his
seat on the tribunal; mounted guard before his house, against
the wall of which they stood the fasces; summoned offenders
before him, seized, bound and scourged them, and (in early
times) carried out the death sentence. Directly a magistrate
entered an allied, independent state, he was obliged to dispense
with his lictors. Each of the consuls had 12 lictors; the dictator,
as representing both consuls, 24; the emperors 12, until the time
of Domitian, who had 24. The Flamen Dialis, and each of the
Vestals were also accompanied by lictors. These lictors were
probably supplied from the lictores curiatii, 30 in number, whose
functions were specially religious, one of them being in attend-
ance on the pontifex maximus. They originally summoned the
comitia curiata, and when its meetings became merely a for-
mality, acted as the representatives of that assembly.

Bisriocraruy.—For the fullest account of the lictors, see Mommsen,
Rimisches Staatsrecht, i. 355, 374 (3rd ed., 188%), ¢f. J. E. Sandys,
Companion to Latin Studies (1921).

LIDCOMBE: see Svoney (New South Wales, Australia).

LIDDELL, HENRY GEORGE (1811-1898), English
scholar and divine, was born at Binchester, near Bishop Auckland,
on Feb. 6, 1811.
Church, Oxford became a college tutor, and was ordained in
1838. In 1846 he became headmaster of ‘Westminster school.
Early in 1834 he and Robert Scott began the great Lexicon (based
on the German work of F. Passow) which became his life work,
and the 1st edition was published in 1843. It is still the standard
Greek-English dictionary (revised ed. by H. S. Jones in 1925).
In 1855 he became dean of Christ Church, and took an active
part in the first Oxford University Commission. He resigned the
deanery in 1891 and retired to Ascot, where he died on Jan. 18,
1898.

gee H. L. Thompson, Henry George Liddell (1899).

LIDDESDALE, the valley of Liddel Water, Roxburghshire,
Scotland, extending 21 mi. from the Peel Fell to the Esk. The
Waverley route of the L.N.E.R. runs down the dale, and the Cat-
rail, or Picts’ Dyke, crosses its head. At one period points on the
river were occupied with freebooters’ peel-towers, but many have
disappeared. Larriston Tower belonged to the Elliots, Mangerton
to the Armstrongs and Park to “little Jock Elliot,” the outlaw
who nearly killed Bothwell in 1566. Hermitage castle, a massive
f4-shaped fortress and one of the oldest baronial buildings
in Scotland, stands on a hill overlooking Hermitage Water, a
tributary of the Liddel. It was built in 1244 and captured by the
English in David IT’s reign. It was retaken by Sir William Doug-
las, who received a grant of it from the king. In 1492 Archibald
Douglas, 5th earl of Angus, exchanged it for Bothwell castle on
the Clyde with Patrick Hepburn, 1st earl of Bothwell. It passed to
the duke of Buccleuch. It was there that Sir Alexander Ramsay of
Dalhousie was starved to death by Sir William Douglas in 1342,
and that James Hepburn, 4th earl of Bothwell, was visited by
Mary, queen of Scots, after the assault referred to.

LIDDON, HENRY PARRY (1829-1890), English divine,
was the son of a naval captain and was born at North Stoneham,
Hampshire, on Aug. 20, 1829. He was educated at King’s College
school, London, and at Christ Church, Oxford. As vice-principal
of the theological college at Cuddesdon (1854~59) and as vice-
principal of St. Edmund’s Hall, Oxford, he withstood the liberal
reaction against Tractarianism, which had set in after Newman'’s
- secession in 1845. In 1864 he became prebendary of Salisbury
cathedral. In 1866, he delivered his Bampton Lectures on the
Divinity. of Our Lord (13th ed., 1889), which established his fame.
In 1870 he was made canon of St. Paul’s Cathedral, London,
where his preaching attracted vast crowds. In 1870 he had also
been made Ireland professor of exegesis at Oxford. His position
gave him extensive influence over the Church of England. In
1886 he became chancellor of St. Paul’s. He died on Sept. 9, 1890.

See J. Johnston, Life and Letters of Dean Liddon.

LIDICE, a mining village in Czechoslovakia, near the coal
fields of Kladno. This unknown village sprang into world fame
at the very day of its complete destruction, announced officially

He was educated at Charterhouse and Christ
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by the Germans on June 10, 1942. The Germans suspected that
some inhabitants had supported the patriots who killed the Ger-
man police general, Reinhard Heydrich, reichsprotektor for
Bohemia and Moravia. According to official German statements,
all the male inhabitants, irrespective of age, and 56 women were
immediately executed. The other women were put into concen-
tration camps; the children were carried off to correction schools,
“all buildings of the village were levelled to the ground and the
name of the village was immediately abolished.” These actions
aroused world-wide sympathy and protest. Towns in several
countries were renamed to commemorate the Czech village,
among them Lidice, Illinois, near Joliet, U.S.A., inaugurated July
12, 1942, and Lidice, Mexico, formerly known as San Geronimo,
near Mexico C

LIE, J ONAS LAURITZ EDEMIL (1833-1908), Nor-
wegian novehst was born on Nov. 6, 1833, close to Hougsund
(Eker), near Drammen In 1838, hJs father being appointed -
sheriff of Tromso, the family removed to that Arctic town. Here
Lie gained acquaintance with the wild seafaring life which he
was afterwards to describe. He studied at Christiania (Oslo),
where Ibsen and Bjornson were among his fellow-students. On
completing his studies he began to practise as a solicitor at
Kongsvinger. In 1860 he married his cousin, Thomasine Lie,
who collaborated with him in his works. In 1866 he published
his first book, a volume of poems. Financial embarrassment
drove him to Christiania to try his luck as a man of letters.
As a journalist he had no success, but in 1870 he published a
melancholy little romance, Den Fremsynte (Eng. trans., The
Visionary, 1894), which made him famous. Lie proceeded to
Rome, and published Tales in 1871 and Tremasteren “Fremtiden”
(Eng. trans.; The Barque “Future,” Chicago, 1879), a novel, in
1872. Lodsen og hans Husiru (The Pilot and his Wife, 1874)
placed im at the head of Norwegian novelists, and brought him
a small government stipend. Lie spent the next few years partly
in Dresden, partly in Stuttgart. He then returned to Norway for
a short time, and there wrote some novels of contemporary
Norwegian life. But he was back in Germany very soon. From
1882 to 1891 he made Paris his headquarters. His later years
were spent in Norway, and he died at Christiania on July 5, 1g08.
Two of the most successful of his numerous novels were The
Commodore’s Daughters (1886) and Niobe (1894), both of which
were included in the International library. In 1891—1892 he
wrote, under the influence of the new romantic impulse, twenty-
four folk-tales, printed in two volumes entitled Trold. Some of
these were translated by R. N. Bain in Weird Tales (1893), illus-
trated by L. Housman. His Samlede Vaerker were published at
Copenhagen in 14 vols. (1902-1904). As a novelist Jonas Lie
stands with those minute and unobtrusive painters of contempo-
rary manners who defy arrangement in this or that school. He is
with Mrs. Gaskell or Ferdinand Fabre; he is not entirely without
relation with that old-fashioned favourite of the public, Fredrika
Bremer. :

LIE, MARIUS SOPHUS (1842-1899), Norwegian mathe-
matician, was born at Nordfjordeif, near Bergen, on Dec. 17,
1842, and was educated at the University of Christiania (now
Oslo). In 1869 he went to Berlin and there met Klein, in con-
junction with whom he afterwards published several papers. In
1871 he was appointed assistant tutor in Christiania university,
in the same year submitting for his doctor’s degree his famous
memoir Ueber Complexe, insbesondere Linien- und Kugel-Com-
plexe, mit Anwendung auf die Theorie partieller Diflerential-
Gleichungen, in which he advanced the theory of tangential trans-
formations. He was appointed extraordinary professor in 1872,
and the following year began his researches on continuous trans-

‘formation groups, and discovered his transformation, making a

sphere correspond to a straight line (Compies Rendus, vol. 1xxi.).
In 1884 Engel went to assist Lie, and after nine years’ work was
published Tkeorie der Transformationsgruppen (3 vols., Leipzig,
1893), a work of wide range and great originality. In 1886 Lie
succeeded Klein in the chair of mathematics at Leipzig, Engel
being appointed his assistant. In 1898 he returned to Christiania
to accept a special post created for him, but his health was already
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broken and he died on  Feb. 18 1899. Besides hls development of
transformations, Lie made contrlbutlons to differential geometry,
but his primary aim was the advancement of the theory of dlffer-
ential equations.

An analysis of Lie’s works is given in the Bibliotheca Mathematica
(Leipzig, 1900).

LIEBER, FRANCIS (1800-1872), German-American pub-
licist, was born at Berlin on March 18, 1800. He served with his
_ two brothers under Bliicher in the campaign of 1815, fighting at

Ligny, Waterloo and Namur, where he was twice dangerously ]

wounded. Shortly afterwards he was arrested for his political
sentiments, the chief evidence against him being several songs
of liberty which he had written. After several months he was
discharged without a trial, but was forbidden to pursue his studies
at the Prussian universities. He accordingly went to Jena, con-
tinuing his studies at Halle and Dresden. He subsequently took
part in the Greek War of Independence, publishing his experiences
in his Journal in Greece (Leipzig, 1823, and under the title The
German Anacharsis, Amsterdam, 1823). In 1827 he went to the
United States and as soon as possible was naturalized. He settled
at Boston, and for five years edited Tke Encyclopaedia Americana.
From 1835 to 1856 he was professor of history and political
economy in South Carolina college at Columbia, S.C., and during
this period wrote his three chief works, Manual of Political Ethics
(1838), Legal and Political Hermeneutics. (1839) and Civil Lib-
erty and Self Government (1853). In 1857 he was elected to a
similar post in Columbia college, New York, where in 1865 he
became professor of constitutional hlstory and public law. Dur-
-ing the Civil War Lieber rendered services of great value to the
Government. Upon the requisition of the president, he prepared
the important Code of War for the Government of the Armies
of the United States in the Field. This code suggested to
- Bluntschli his codification of the law of nations, as may be seen
in the preface to his Droit International Codifié. During this
period also, Lieber wrote his Guerilla Parties with Reference to the
Laws and Usages of War. He died Oct. 2, 1872.

His Miscellaneous Writings were published by D. C. Gilman
(Philadelphia, 1881). See T. S. Perry, Life and Letters (1882), and
biography by Harby (1899). Consult also Ernest Nys, “Francis
Lieber, His Life and Work,” Am. Jour. Internat. Law, vol. v., pp.
84-117, 335-393 (1911); Chester Squire Phinmy, Francis Lieber’s
Influence. on American Thought (1918); and Louis Martin Sears,
“The Human Side of Francis Lieber,” So. At[antzc Quar., vol. xxvii.,
P. 42-61 (1928).

- LIEBERMANN, MAX (1847-1935), German pamter and
etcher, was born in Berhn on July 20, 1847. After studying under
Steffeck, he entered the school of art at Weimar in 1869. Though
the  straightforward simplicity of his first exhibited picture,
“Women plucking Geese” (Berlin, National gallery) in 1872, pre-
sented already a striking contrast to the conventional art then in
vogue, it was heavy and bituminous in colour. In his course he
was confirmed by Munkacsy’s influence in Paris in 1872. A sum-
mer spent at Barbizon in 1873, where he became acquainted with
Millet and studied the works of Corot, Troyon and Daubigny,
resulted in the clearing and brightening of his palette. He subse-
quently went to Holland, where the example of Israels confirmed
him in the method he had adopted at Barbizon; on his return to
Munich in 1878 he caused much unfavourable criticism by his
realistic painting of “Christ in the Temple,” which was con-
demned by the clergy as irreverent. Henceforth he devoted him-
self exclusively to the study of light and to the painting of the
life of humble folk. He found his best subjects in the orphanages
and asylums for the old in Amsterdam, among the peasants in the
fields and village streets of Holland, and in the beer-gardens, fac-
tories and workrooms of his own country.

Liebermann did for his country what Millet did for France.
His pictures hold the fragrance of the soil and the breezes of
the heavens. His people move in their proper atmosphere and
their life is stated in all its monotonous simplicity. His work be-
ing at variance with the academic tradition he ‘became the leader

"of the Secession. His first success was a medal awarded him' for
“An Asylum for Old Men” at the 1881 salon.. Then followed “The
Cobbler’s Shop” (1881) and “The Flax Spinners” (1887) both of
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which are now in the National gallery, Berlin. In 1884 he settled
in Berlin, where he became president of the Academy. Lieber-
mann is represented in most of the German and other continental
galleries. His etchings are to be found in the leading print rooms
of Europe. In 1933 he elected, as a Jew, to leave Germany.
LIEBIG, JUSTUS VON, Baron (1803-1873), German
chemist, was born at Darmstadt on May 12, 1803. His father, a
drysalter and dealer in colours, used sometimes to make experi-
ments in the hope of improving his processes and thus the son
early acquired familiarity with practical chemistry. For the theo-
retical side he read all the textbooks which he could find. At the
age of 15 he entered the shop of an apothecary at Heppenheim
near Darmstadt; but he soon found how great is the difference be-
tween practical pharmacy and scientific chemistry. He next entered
the university of Bonn, but migrated to Erlangen with the profes-
sor of chemistry, K. W. G. Kastner (1783-1857). He then went
to.Paris, where by the help of L. J. Thénard he gained admission
to the private laboratory formerly used by Vauquelin and occu-
pied by H. F. Gautier de Glaubry (1792-1873), professor of chem-

istry at the Ecole de Pharmacie, Paris. Soon afterwards, by the

influence of A. von Humboldt, he was given quarters in the labora-
tory of Gay-Lussac. He attended lectures of Gay-Lussac, Thénarg,
Dulong, Petit, Laplace and Cuvier. There he concluded, in 1824,
his investigations on the composition of the fulminates. On Hum-
boldt’s advice he determined to become a teacher of chemistry,
and after overcoming many difficulties he was appointed extraor-
dinary professor of chemistry at Giessen in 1824, becoming
ordinary professor two years later. His most important work was
accomplished at Giessen. He persuaded the Darmstadt govern-
ment to provide a chemical laboratory in which the students might
obtain a proper practical training. This laboratory, unique of its
kind at the time, in conjunction with Liebig’s unrivalled gifts as a
teacher, soon rendered Giessen the most famous chemical school
in the world. In it were trained many accomplished chemists and

it gave a great impetus to the progress of chemical education

throughout Germany. Liebig remained at' Giessen for 28 years,
until, in 1852, he became professor of chemistry at Munich uni-
versity. He died at Munich on April 18, 1873. His grave is in
the Alt Siid Friedhof.

Work on Pure Chemistry includes 1mprovements in tech-
nique of organic analysis, his method for determining the natural
alkaloids and for ascertaining the molecular weights of organic
bases by means of their chloroplatinates, his process for determin-
ing the quantity of urea in a solution, and His invention of the

potash bulb, formerly known in every laboratory. He did not -
invent the condenser commonly known as the “Liebig” condenser,

but popularized its use. His contributions to inorganic chemistry
were numerous, including investigations on the compounds of
antimony, alummum silicon, etc., on the separation of nickel and
cobalt, and on the ana,lys1s of mlneral waters, but they are out-
welghed in importance by his work on organic substances In this
domain his first research was on the fulminates of mercury and
silver, and his study of these bodies led him to the discovery of
the isomerism’ of cyanic and fulminic acids. Further work on
cyanogen and connected substances yielded a great number of in-
teresting derivatives. He described an improved method for the
manufacture of potassium cyanide and for the analysis of cyanides
by titration with silver nitrate.

In 1832 he published, jointly with Wohler (g.v.), one of the
most famous papers in the history of chemistry, that on the oil
of bitter almonds (benzaldehyde), wherein it was shown that the
radicle benzoyl might be regarded as forming an unchanging con-
stituent of a long series of compounds. Berzelius hailed this dis-
covery as marking the dawn of a new era in organic chemistry.
A continuation of their work on bitter almond oil by Liebig
and Wohler resulted in the elucidation of the mode of forma-
tion of that substance and in the discovery of the ferment emul-
sin as well as the recognition of the first glucoside, amygdalin.
Another and not less important and far-reaching inquiry in which
they collaborated was that on uric acid, published in 1837. About
1832 he began his investigations into the constitution of ether and
alcohol and their derivatives. These on the one hand resulted in
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the enunciation of his ethyl theory, by the light of which he looked
upon those substances as compounds of the radical ethyl (C;Hs);
on the other they yielded chloroform, chloral and aldehyde, as well
as other compounds, and also the method of formiing mirrors by
depositing silver from a slightly ammoniacal solution by acetalde-
hyde. In 1837, with Dumas, he published a note on the constitu-
tion of organic acids, and in the following year an elaborate paper
on the same subject appeared under his name alone; by this

“work T. Graham’s (g.v.) doctrine of polybasicity was extended to |

the organic acids. Liebig also did much to further the hydrogen
theory of acids.

Animal and Vegetable Physiology.—These and other
studies in pure chémistry mainly occupied his attention until
about 1838, but the last 35 years of his life were devoted more
particularly to the chemistry of the processes of life, both animal
and vegetable. In animal physiology he attempted to trace out the
operation of chemical and physical laws in the maintenance of life
and health. To this end he examined such vital products as
blood, bile and urine; he analyzed the juices of flesh, establishing
the composition of creatin and investigating its decomposition
products, creatinin and sarcosin; he classified the various articles
of food in accordance with the special function performed by each
in the animal economy and expounded the philosophy of cook-
ing. In opposition to many of the medical opinions of his time he
taught that the heat of the body is the result of the processes
of combustion and oxidation performed within the organism. A
secondary result of this line of study was the preparation of his
food for infants and of his world-famous extract of meat.

Vegetable physiology he pursued with special reference to agri-
culture. His first publication on this subject was Die Chemie in
ihrer' Anwendung auf Agricultur und Physiologie in 1840, which
was at once translated into English by Lyon Playfair. Rejecting
the old notion that plants derive their nourishment from humus,
he taught that they get carbon and nitrogen from the carbon
dioxide and ammonia present in the atmosphere, these compounds
being returned by them to the atmosphere by the processes of
putrefaction and fermentation, while their potash, soda, lime, sul-
phur, phosphorus, etc., come from. the soil. Of the carbon dioxide
and ammonia no exhaustion can take place, but of the mineral con-
stituents the supply is limited because the soil cannot afford an
indefinite amount of them; hence the chief care of the farmer, and
the function of manures, is to restore to the soil those minerals
which each crop is found, by the analysis of its ashes, to take
up in its growth. On this theory he prepared artificial manures
containing the essential mineral substances together with a small
quantity of ammoniacal salts, because he held that the air does
not supply ammonia fast enough in certain cases, and cayried out
systematic experiments on ten acres of poor sandy land which
he obtained from the town of Giessen in 1845. But in practice the
results were not wholly satisfactory, and it was a long time before
he recognized one important reason for the failure in the fact that
to prevent the alkalis from being washed away by the rain he had
taken pains to add them in an insoluble form, whereas, as was
ultimately suggested to him by experiments performed by J. T.
Way about 1830, this precaution was not only superfluous but
harmful, because the soil possesses a power of absorbing the sol-
uble saline matters required by plants and of retaining them, in
spite of rain, for assimilation by the roots.

iiebig’s literary activity was very great. The Royal Society’s Cata-
logue of Scientific Papers enumerates 318 memoirs under his name,
exclusive of many others published in collaboration with other investi~
gators. In 1832 he founded the Annalen der Pharmagzie, which became
the Annalen der Chemie und Pharmazie in 1840 when Wohler be-
came joint editor with him, and Annalen der Chemie in 1874. In 1837
with Wohler and Poggendorff he established the Handwdirterbuch der
reinen und angewandten Chemie. After the death of Berzelius he con-
tinued the Jahresbericht with H. F. M. Kopp.

The following are his most important separate publications, many
of which were translated into English and French almost as soon as
they appeared: Anleitung sur Analyse der organischen Kirper (1837) ;
Die Chemie in ihrer Anwendung auf Agrikultur und Physiologie
(1840) ; Die Thier-Chemie oder die organische Chemie in ihrer Anwen-
dung auf Physiologie und Pathologie (1842); Handbuch der orga-
nischen Chemie mit Riicksicht auf Pharmazie (1843) ; Chemische Briefe
(1844) ; Chemische Untersuchungen iiber das Fleisch und seine Zube-

LIEBKNECHT

reitung sum Nahrungsmittel (184%) ; Die Grundsitze der Agrikultur-
Chemie (1855); Uber Theorie und Praxis in der Landwirthschaft
(1856) ; Naturwissenschaftliche Briefe iiber die moderne Landwirth-
schaft (1859). A posthumous collection of his miscellaneous addresses
and publications appeared in 1874 as Reden und Abhandlungen, edited
by his son George (b. 1827). His criticism of Bacon, Uber Francis
von Verulam, was first published in 1863 in the Augsburger allgemeine
Zeitung, where also most of his letters on chemistry made their first
appearance. His autobiographical notes appeared in Berichte der
deutschen chemischen Gesellschaft (1890).

See also The Life Work of Liebig (London, 1876) by his pupil A. W.
von Hofmann, which is the Faraday lecture delivered before the Lon-
don Chemical Society in March 1875, and is reprinted in Hofmann’s
Zur Evinnerung an vorangegangene Freunde; also W. A. Shenstone,
Justus von Liebig, his Life and Work (1893) ; Tilden’s Famous Chem-
ists (1921) ; A. Kohut, J. Liebig, Séin Leben und Werken (1903); J.
Volhard, Justus von Liebig, 2 vols. (1909); R. Blunck, Justus von
Liebig (1938); R. Winderlich, Essay in Bugge’s Das Buch der grossen
chemiker (1930); R. E. Oesper, Journal of Chemical Education
(1927) ; etc. His extensive correspondence with Wohler, Schonbein,
Mohr, Berzelius, etc. has been published, likewise his letters to his par-
ents. The laboratory at Giessen and the birth house at Darmstadt have
been made into museums. Imposing monuments were erected at
Giessen and Munich.

LIEBKNECHT, KARL (1871-1919), German socialist, was
born in Leipzig on Aug. 13, 1871. The son of Wilhelm Lieb-
knecht (g.v.), he qualified as a lawyer, and became a prominent
member of the extreme left wing of the Social Democrat party.
After serving a sentence of 18 months’ imprisonment for high
treason, in 1go8 he was elected to the Prussian chamber of depu-

-ties, and in 1912 entered the reichstag as a Social Democrat.

He was one of a small group who refused to vote war credits in
1914. He violently opposed the war and the successive votes of
credit. He organized antiwar demonstrations, and in 1916 gave
the police the desired opportunity for arresting him by shouting
“down with the war” to some troops passing through the Pots-
damer Platz. He was condemned to two years’ penal servitude, and
was released only on Oct. 22, 1918, Before his imprisonment he
had founded the international group, later the Spartacus Union,
the policy of which was based on the full execution of the Erfurt
programme. Liebknecht’s condemnation was the signal for a strike
of the metal workers in Berlin organized by the Spartacists in-
dependently of the trade unions. On his release in 1918 he placed
himself at the head of the Spartacists and demanded a “free
socialist republic,” but the independent socialists had joined hands
with the Ebert party, and Liebknecht’s efforts failed. During the
insurrection of the Spartacists in Jan. 191g Liebknecht was ar-
rested; while being conveyed from military headquarters in the
west end of Berlin to the prison at Moabit on Jan. 15, he was
brutally murdered, on the usual pretext of attempted escape. His
comrade, Rosa Luxemburg, perished the same night. Their bodies
were thrown into the canal; Liebknecht’s was recovered and
received a public funeral.

See his Militarismus und Antimilitarismus (1908, Eng. trans. 1918) ;
Briefe aus dem Felde, aus der Untersuchungschaft und aus dem

Zuchthaus (1919) ; H. Schumann, Karl Liebknecht, ein unpolitisches
Bild (1919). :

LIEBKNECHT, WILHELM (1826~1900), German social-
ist, was born at Giessen on March 29, 1826, and educated at the
universities of Giessen, Bonn and Marburg. His political activities,
which resulted from socialistic convictions acquired in his youth,
led to his expulsion from Berlin, and in 1846 he left Germany
for Switzerland where he earned his living by teaching. Return-
ing in 1848, he endeavoured to found a republic in Baden and
after suffering eight months’ imprisonment was again forced to
flee the country. He went to Geneva, where he came into inter-
course with Mazzini; but being expelled from Switzerland he went
to London, where he lived for 13 years in close association with
Karl Marx. He endured great hardships, but secured a livelihood
by teaching and writing; he was a correspondent of the Awugs-
burger Allgemeine Zeitung. The amnesty of 1861 opened for him
the way back to Germany, and in 1862 he accepted the post of
editor of the Norddeutsche Allgemeine Zeitung. Only a few months
elapsed before the paper passed under Bismarck’s influence, but.
Liebknecht remained faithful to his principles and resigned his
editorship. He became a member of the Arbeiterverein, and after
the death of Ferdinand Lassalle he was the chief Socialist leader
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in Germany and was instrumental in spreading the influence of
the newly-founded International, which stood under the leadership
of Karl Marx. Expelled from Prussia in 1863, he settled at Leip-
" zig, and it is primarily to his activity in Saxony among the newly-
formed unions of workers that the modern Social Democrat party
owes its origin. Here he conducted the Demokratisches Wochen-
blatt. In 1867 he was elected a member of the North German
reichstag, where he opposed the policy of compromise of Las-
salle’s followers.

Liebknecht was strongly influenced by the “great German” tra-
ditions of the Democrats of 1848, and distinguished himself by
his attacks on the policy of 1866 and the “revolution from above,”
and by his opposition to every form of militarism. His adherence

to the traditions of 1848 are also seen in his dread of Russia, |

which he maintained to his death. His opposition to the War of
1870 exposed him to insults and violence, and in 1872 he was con-
demned to two years’ imprisonment in a fortress, for treasonable
intentions. The union of the German Socialists, which was
achieved by a fusion of the groups under Liebknecht’s leadership
and the Lassalleans, in 1874 at the congress of Gotha was a
triumph of his influence, and from that time he was regarded
as founder and leader of the combined party. From 1874 till his
death he was a member of the German reichstag, and for many
years also of the Saxon diet. He was one of the chief spokesmen
of the party, and he took an important part in directing its policy.
In 1881 he was expelled from Leipzig, but took up his residence
in a neighbouring village. After the lapse of the Socialist law
(1890) which had made socialist organizations, publications and
. propaganda illegal, he became chief editor of the Vorwdrts and
settled in Berlin. If he did not always find it easy in his later years
to follow the new developments, he preserved to his death the
idealism of his youth, the hatred both of liberalism and of state
socialism; and though he was to some extent overshadowed by
Bebel’s greater oratorical power, he was the chief support of the
orthodox Marxian tradition. Liebknecht wrote numerous pam-
phlets and books, among which were: Robert Blum und seine Zeit
(Nuremberg, 1892); Geschichte der Franzdsischen Revolution
(Dresden, 1890); Die Emser Depesche (Nuremberg, 1899) and
Robert Owen (Nuremberg, 1892). He died at Charlottenburg on
Aug. 7, 1900.
See Kurt Eisner, Wilhelm Liebknecht, sein Leben und Wirken (1900).
LIECHTENSTEIN, one of the smallest independent sov-
ereign states of Europe (see SAN MArRINO and MoNACO), 65 sq.mi.
in extent, and bounded by the right bank of the Rhine a few
miles above Lake Constance. Westward lies the canton of St.
Gallen (Switzerland). To the east lies the former Austrian
Vorarlberg, and southward are the western crests of the Rhiti-
kon, between Liechtenstein and Graubunden (Switzerland). The
country, geographically, is more German-Austrian than Swiss—
politically its interests have oscillated between both. The major
physical divisions are: (1) A small narrow strip along the Rhine
valley, widening northward into the triangular lowland of the
confluence of the Rhine and the tributary Iil. (2) The larger up-
land area, practically bisected by the Samina which feeds the Il
The highest peaks lie southward, with Falkais (8,401 feet), cen-
tral south, and Naafkopf (8,432 feet), southeast, at the meeting
points of the three frontiers. The chief settlements are at the
western foot of the uplands and not on the Rhine itself. In order
from the south, they are Balzers, Triesen, Vaduz (capital and seat
of government, pop. 2,020), Schaan and Nendeln. They are linked
by the road joining Ragaz (Switzerland) with Feldkirch (Ger-
many). Two small settlements, Eschen and Mauern, lie in the
northern triangular lowland. Liechtenstein’s only railway crosses
the centre of the western frontier from Buchs (Switzerland)
and then parallels the road through Schaan and Nendeln. Pop.
(1941) 11,102, is largely German in origin and speech, Roman
Catholic in religion and agricultural in interest. Corn, wine and
fruit are grown and cattle are reared. There are also small manu-
factures of cotton, leather and pottery.
The principality, founded in 1719, consisted of the lordships
- of Schellenburg and Vaduz, and formed part of the Holy Roman
empire. From 1806-15 it was included in the Rhine confedera-
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tion, and from 1815-66 in the German confederation. Since 1866
it has been independent. Prince Johann II (1840-1929) suc-
ceeded his father in 1858. The constitution after 1921, pro-
vided a Landtag of 15 members elected by direct vote; suffrage is
universal. The standing army was abolished in 1868. Public debt
(Jan. 1, 1940), 5,600,000 francs. Until 1919 Liechtenstein was
closely allied with Austria; in 1921 it adopted Swiss currency, and
after 1924 it was included in the Swiss Customs union. Switzer-
land administers its telegraph and postal services. Franz I
(1853-1938) succeeded his brother in 1929, and was in turn suc-
ceeded by his great-nephew, Franz Josef, in 1938.

See Tdtigkeits- und Rechenschaftsberichte der fiirstlichen liechten-
steinischen Regierung (Vaduz Annual) ; J. von Falke, Geschichie des
fiirstlichen Hauses Liechtenstein (Vienna, 1868-83) ; J. C. Heer, Vorarl-

berg und Liechtenstein Feldkirch (1906); A. Helbock, Quellen zur
Geschichte Vorarlbergs und Liechtenstein (Berne, 1920).

LIEDERTAFEL (Ger,, lit. “song table”), a type of musical
society formerly very popular and numerous in Germany, devoted
to four-part singing for male voices, and combining refreshments
and social intercourse with its music, whence the name. In recent
years the older Liedertafeln have been more or less superseded by
the larger male voice choirs, though the name has been retained
for the public invitation concerts given by the latter.

LIEGE, one of the nine provinces of Belgium, the successor
of the old prince-bishopric, touching on the east Dutch Limburg
and Rhenish Prussia. Its towns are Liége, Verviers, Spa, Seraing,
Huy, etc. The Meuse flows through the centre, and its valley
from Huy to Herstal is one of the most productive mineral dis-
tricts in Belgium. Agriculture in the Condroz district south of the
Meuse has been much developed. There are three administrative
arrondissements, 28 cantons and 373 communes, and the districts.
of Eupen, Malmédy, St. Vith and the former neutral district of
Moresnet after 1919 became part of the province. Area 1,525

'sq.mi. Pop. (est. 1939) 969,948 or 636 per square mile.

LIEGE (Flemish, Luik, Ger. Liittich), capital of the Belgian
province of Liége, on the Meuse, long the seat of a prince-
bishopric, the centre of the Walloon country.

The great cathedral of St. Lambert was destroyed in 1794, and
in 1802 the church of St. Paul, dating from the roth century but
rebuilt in the 13th, was declared the cathedral. The law courts
are installed in the old palace of the prince-bishops, constructed
between 1508 and 1540. The university has separate schools for
mines and arts and manufactures.

Liége had a population of (est. 1939) 161,187, and is the centre
of the iron and armament manufacture of Belgium and of a coal-
mining district. The production of zinc and of motorcars has also
become important. There is also a large cattle market. Suburbs
have arisen on the heights to the north, and a circular boulevard
has been laid out with connecting roads.

HISTORY

Liége first appears in history about the year 558, at which date
St. Monulph, bishop of Tongres, built a chapel near the confluence
of the Meuse and the Legia. A century later the town, which
had grown up round this chapel, became the favourite abode of
St. Lambert, bishop of Tongres, and here he was assassinated.
His successor, St. Hubert, raised a splendid church over the tomb
of the martyred bishop about 720 and made Liége his residence.’
It was not, however, until about 930 that the title bishop of
Tongres was abandoned for that of bishop of Liége. The episco-
pate of Notger (972-1008) was marked by large territorial ac-
quisitions, and the see obtained recognition as an independent
principality of the empire. The popular saying was “Liége owes
Notger to God, and everything else to Notger.” By the munificent
encouragement of successive bishops Liége became famous dur-
ing the 11th century as a centre of learning, but the history of
the town for centuries records little else than the continuous
struggles of the citizens to free themselves from the exactions of
their episcopal sovereigns, the aid of the emperor and of the
dukes of Brabant being frequently called in to repress the popular
risings. .

The long episcopate of Eberhard de la Marck (1505-38) was a
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time of good administration and of quiet, during which the town
regained something of its former prosperity. The outbreak of
civil war between two factions, named the Cluroux and the
Grignoux, marked the opening of the 17th century. Bishop Maxi-
milian Henry of Bavaria (1650-88) at last put an end to the
eternal strife and imposed a regulation (réglement) which abol-
ished all the free institutions of the citizens and the power of the
guilds. The French revolutionary armies overran the principality
in 1792, and from 1794 to the fall of Napoleon it was annexed
to France, and was known as the department of the Ourthe. The
Congress of Vienna in 18135 decreed that Liége, with the other
provinces of the southern Netherlands, should form part of the
new kingdom of the Netherlands under the rule of William I.,
of the house of Orange. The town of Liége took an active part
in the Belgian revolt of 1830, and after that date the ancient prin-
cipality was incorporated in the kingdom of Belgium.

Heavily fortified, Liége was the scene of intense fighting be-
tween Belgian and German armies in both World Wars I and IIL
The town itself was occupied by German troops Aug. 7, 1914
while the 12 surrounding forts held out for several more days.
(See BeLcruM, INVASION OF, 1914.)

In World War II, the surprise capture on May 11, 1940, Of
Fort Eben Emael, strongest link in Liége’s defenses, hastened the
collapse of Belgian arms. ’

BisriocraPEY.—Theodore Bouille, Histoire de la ville et du pays
de Liége (1725-32); Baron B. C. de Gerlache, Histoire de Liége
(1843) ; L. Polain, Histoire de U'ancien pays de Liége (Liége, 1844—47) ;
Ferdinand Henaux, Histoire du pays de Liége (Liége, 185%); A.
Borgnet, Histoire de la revolution liégeoise (Liége, 1865); J. Daris,
Histoire du diocése et de la principauté de Liége (Liége, 1868-83) ;
A. de Schrijver, La Bataille de Liége (Liége, 1922). For full bibliog-
raphy see Ulysse Chevalier, Répertoire des sources historiques. Topo-
bibliographie, s.v. (Montbéliard, 1900).

LIEGE, an adjective of uncertain derivation which seems
originally to have meant “simple,” “unconditioned.” The word
is historically important because it was early used as a qualification
of legal terms such as homage. In feudal law, liege homage is the
homage due from a tenant to his chief lord. In course of time the
idea prevailed that liege homage was due to the king, above and
beyond the homage done to any immediate lords. From this idea
is ultimately derived the employment of the abstract noun “al-
legiance,” to denote the subject’s duty to his sovereign.

. See Pollock and Maitland, History of English Law (2nd ed., 1898),
i. 298-300. .

LIEGNITZ, a town in the Prussian province of Silesia, Ger-
many, on the Katzbach, just above its junction with the Schwarz-
wasser, and 40 mi. W.N.W. of Breslau, on the main line of rail-
way to Berlin via Sommerfeld. Pop. (1939) 83,000. Liegnitz
is first mentioned in an historical document in the year 1004.
In 1163 it became the seat of the dukes of Liegnitz, who greatly
improved and enlarged it, and who are buried in the church of
St. John. On the death of the last duke of Liegnitz in 1673, the
duchy came into the possession of the Empire, which retained
it until the Prussian conquest of Silesia in 1742. On Aug. 15,
1760 Frederick the Great gained a decisive victory near Liegnitz
over the Austrians. It consists of an old town, and several sub-
urbs. - The palace, formerly the residence of the dukes of Lieg-
nitz, and rebuilt after a fire in 1835, is used as the adminis-
trative offices of the district. The Ritter Akademie, founded by
the emperor Joseph I., was reconstructed as a gymnasium in 1810.
The church of SS. Peter and Paul (restored in 1892-1894) dates
from the 14th century. The manufactures are considerable, the
chief articles made being cloth, wool, leather, tobacco, pianos,
clogs, sugar, carriages and machinery. Its trade in grain and its
cattle-markets are likewise important. There are large market
gardens in the suburbs.

LIEN. The word lien signifies the right of a person in pos-
session of property belonging to another to detain such property
until some debt or demand in connection with the property de-
tained is satisfied. This right of lien arises either by implication
of law or by express. contract. Where, however, an express con-
tract for security is made between parties such agreement ex-

cludes, to the extent of the express contract, any lien upon prop-.
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erty to which it might otherwise have been subject. The posses-
sory right conferred by lien is not a right ad rem, that is to say
it does not convey to the person in possession of goods any prop-
erty in them, it merely gives him a legal right to retain them until
his demand is satisfied. Consequently, apart from statute or legal
process authorizing him so to do, he is not entitled to sell the
goods to recover what is due to him.

If the goods be not in possession of the claimant of lien, as in
the case of the furniture of a tenant owing rent to a landlord, the
law will indeed assist the landlord to seize the property and en-
able him to sell it in due course in order to pay himself out of
the proceeds, but it will not give. him any property in the furni-
ture itself.

There are two descriptions of lien recognized by the English
law: particular and general. Particular liens exist where persons
have a right to retain possession of property in respect of labour
or money expended by them on the identical chattel which con-
stitutes the res gestae or subject matter of the dispute. Liens of
this description are usually favourably regarded by the court.
General liens are claims made in respect of a general balance of
account between the parties.

Liens are created in three ways, either (1) by express contract,
(2) by usage of trade, or (3) by some legal relation between' the
parties, where there is no express contract, nor any usage of
trade. The term legal relation applies either to those persons on
whom the law throws an obligation to perform certain services
whenever required so to do by any member of the public, such as
an inn-keeper or a common carrier, or else to a person who use-
fully expends time, work or money on the reparation of the chattel
of another, such as a jobbing tailor, a boot repairer, a furrier, a
calico printer, or indeed any person to whom goods are delivered
in order to have some service performed in connection with them
for 'which such delivery is necessary. But the mere safeguard-
ing of the article, apart from work done upon it, will convey no
right to lien in this particular form of deposit.

Again, a ship-master (on behalf of the owner) has a lien upon
cargo for freight; and if, upon landing, notice of such lien is
given to the wharfinger or warehouseman, the cargo is bound
thereby in his hands, and may be subsequently sold by him upon
compliance with statutory conditions (Merchant Shipping Act,
1894, secs. 404—498). And a like rule applies to passengers’ lug-
gage (except wearing apparel actually in use) for unpaid passage
money. ‘

A claim to general lien, though, as already stated, not regarded
with favour by the courts, may be established by special or neces-
sarily implied agreement, or by the custom of a certain trade.
By virtue of accepted custom of trade or profession, wharfingers,
bankers, insurance brokers and solicitors have a lien upon the
property of their employers, not only for debts arising out of the
particular transaction for which the property was delivered to
them, but also for a general balance of account between the
parties, and this rule has been held to apply to statute barred
debts (Courtenay v. Williams, 3 Hare at p. §552).

A similar principle as to general balance of account has been
held applicable to the lien of calico printers and packers, and
locally (by the custom of Exeter) to fullers. The right to general
lien is, however, incapable of transference.

Maritime Lien differs from all other forms of lien in that it
neither includes nor requires actual physical possession of the
ship in respect of which a maritime lien arises. It presupposes
the giving of a credit coupled with a postponement intentionally
made of the right to enforce it. It follows as a necessary conse-
quence that unless the creditor has forfeited the right because
of his- own laches he can take legal proceedings against the
ship notwithstanding any change there may have been in the
ownership, and he has priority over all other titles to the ship
which are not based on superior or equal liens, including mort-
gages already existing. It is otherwise with an existing possessory
lien )of a ship repairer. (Carver’s Carriage by Sea, 55. 320,
692. )

The principal instances in which the law recognizes maritime
liens are bottomry (g.v.) (i.e., mortgage of ship’s keel), salvage
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. wages, master’s wages, disbursements, liabilities, damage from col-
lision, in which case the lien attaches to the wrong-doing ship.
nght of Sale or Transference of Lien.—Apart from statute
a mere lien confers no right of sale on the party entitled to retain
the chattels against the true owner, even if the detention be at-
tended with trouble and expense (Thames Iron Company v. Pat-
ent Derrick Company, 1860, 29 L.J., Ch. 714). A statutory right
of sale, however, of ‘any goods left by a guest in his custody
enures, after six weeks, to an innkeeper for the amount of his
bill, by virtue of the Innkeepers Act, 1878 (sec. 1). By the Mer-
chant Shipping Act, 1894 (secs. 497—498), a wharfinger or ware-
houseman, at the expiration of go days from the time when goods
are placed in his custody (or a shorter time if the goods be per-
ishable) is entitled to sell them by public auction; and-sec. 97
of the Railway Clauses Act, 1845, authorizes railway companies
to detain and sell any goods delivered to them for carriage upon
default of payment of their tolls. Neither the custody of the
chattel nor the accompanying lien is capable of legal transfer-
ence to a third party, who is consequently, after demand and re-
fusal, liable in trover to the true owner of the goods.

The lien of an unpaid vendor for the price of the article which
he has sold to an insolvent purchaser subsists until the chattel
has either been actually or constructively delivered into the
hands of the latter. This lien for the price of specific goods is not
determined by the mere delivery of the chattels to a carrier for
the purpose of conveyance. Consequently, if the vendor can
arrest the goods at any stage of the transit before they reach the
hands of the purthaser or his agent the vendor reverts to the same
position as if he had not parted with the possession of the goods.

The right is not de-vested by the purchaser endorsing over a
bill of lading of the goods by way of security or for valuable
consideration to a third party, with notice of the consignee’s in-
solvency, or by a purchaser’s sub-sale of the goods before the
termination of the #ramsitus, without delivery of the documents
of title to an innocent third party.

Waiver and Determination of Lien.—A lien may be waived,
and the right to assert the claim lost, by conduct on the part of
the holder of the goods obviously inconsistent with the existence
of such a right. A lien is determined by actual payment or tender
of the full amount of the legal claim for which the goods are
detained, but part payment of such demand is not sufficient,
neither is a general tender or offer to discharge the claim without
actual tender or what, in point of law, is equivalent thereto.

(W. W.-P.)

U.S. Differences—In the United States, speaking gener-
ally, the law relating to liens is that of England, but there are
some considerable differences occasioned by three principal

~causes. (1) Some of the Southern' States, notably Louisiana,
have never adopted the common law of England. When that
State became one- of the United States of North America it had
(and still preserves) its own system of law. In this respect the

law is practically identical with the Code Napoleon, which, again |

speaking generally, substitutes privileges for liens, i.e., gives cer-
tain claims a prior right to others against partlcular property.
These privileges being strictissimae interpretationis, cannot be
extended by any principlé analogous to the English doctrine of
equitable liens. (2) Probably in consequence of the United
States and the several States composing it having had a more
democratic government than Great Britain, in their earlier years
at all events, certain liens have been created by statute in several
States in the interest of the working classes which have no
parallel in Great Britain, e.g., in some States workmen employed
in building a house or a ship have a lien upon the building or
structure itself for their unpaid wages. This statutory lien par-
takes rather of the nature of an equitable than of a common-law
lien, as the property is not in the possession of the workman,
and it may be doubted whether the right thus conferred is .more
beneficial to' the workman than the priority, his wages have in
bankruptcy proceedings in England.  Some of the States have
also practically extended the maritime lien to matters over which
it was never contended for in' England. (3) By the constitution
of the United States the Admiralty and inter-State jurisdiction is
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vested in the Federal as distinguished from the State courts, and
these Federal courts have not been liable to have their jurisdic-
tion curtailed by prohibition from courts of common law, as the
court of Admiralty had in England up to the time of the Judi-
cature Acts; consequently the maritime lien in the United States
extends further than it does in England, even after recent en-
largements; it covers claims for necessaries and by material
men, as well as collision, salvage, wages, bottomry and damage
to cargo.

Difficulties -connected with lien occasionally arise in the Fed-
eral courts in Admiralty cases, from a conflict on the subject
between the municipal law of the State where the court happens
to sit and the Admiralty law; but as there'is no power to prohibit
the Federal court, its view of the Admiralty law based on the
civil law prevails. More serious difficulties arise where a Federal
court has to try inter-State questions, where the two States have
different laws on the subject of lien; one for example, like
Louisiana, following the civil law, and the other the common law
and equitable practice of Great Britain. The question as to
which law is to govern in such a case can hardly be said to be
decided. “The question whether equitable liens can exist to be
enforced in Louisiana by the Federal courts, notwithstanding its
restrictive law of privileges, is still an open one” (Derris, Con-
tracts of Pledge, 517; and see Burdon Sugar Refining Co. v.
Payne, 167 U.S. 127).

LIEPAJA (Libau), a seaport of Latvia in 56° 32" N, 21° 2/
E., at the northern extremity of a narrow sandy pemnsula whlch
separates Lake Libau (12 mi. long and 2 mi. wide) from the
Baltic sea. Pop. (1939) 57,093. There are four harbours: the
Commercial, with stone quays, storehouses for merchandise and
three grain elevators; the Winter, with numerous timber yards
round the. quays; the Avant pier or New harbour, where regu-
lar passenger ‘steamers berth; and the War harbour (closed
shortly after the start of World War II) with two dry docks,
each 600 ft. Vessels drawing more than 28 ft. cannot enter the °
port. It is open practlcally the year round w1th the help of
icebreakers.

The chief imports are coal, iron, salt, herrings, grain, cotton,
machinery, chemical manure and phosphates. The exports include
rye, barley, oats, wool, linseed, sleepers, deals, pitprops, pulp-
wood, skins and hides, wheat and eggs. The port also serves as
a coaling and oiling station.

Primarily because of the loss of Russian commerce, trade fell
in 1920 to approximately 20% of the 1913 level. Industries be-
fore 1913 included iron and steel works and engineering yards,
veneering, flour-milling, bacon-curing, tobacco manufacture, the
extraction of vegetable oils, the making of colours and varnishes,
brewing, distilling and leather work. Many of the factories ruined
during the conflict, 1914-19, were never repaired and put into
production. An immense state-owned factory, dominating. the
water front, produces agricultural and other heavy machines.

The port of Libau, Lyra portus, is mentioned in 1263, when it
belonged to the leoman order or Brothers of the Sword. In
1418 it was burned by the Lithuanians and in 1560 mortgaged
by the grandmaster of the Teutonic order, to which it had passed,
to the Prussian duke Albert. In 1701 it was captured by Charles
XII of Sweden, and in 1795 annexed to Russia. After 1872,
when it was brought into railway connection with Moscow, Orel
and Kharkov, Liepaja became an important port and developed
rapidly. The Russians constructed an extensive naval port, pro-
tected by moles and breakwaters in 1893—1906 The Latvian gov-
ernment removed here when Riga was in German occupation in
1917-19, and Liepdja itself was occupied by German troops in
1919. Certain areas were still in ruins in 1941, when the Germans
again re-occupied the town, following the Russian occupation of
1040—41.

LIERNE, in architecture, a small, subordinate vaulting rib,
which runs between the more important structural ribs. With the
English tendency to sub-divide vaulting areas during the 14th
century, the invention and development of the lierne was a neces-
sary consequence. Used more for decorative than for structural

 reasons, liernes are especially grouped near the vault ridges, where
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they form extremely rich and complicated intersecting patterns.
These generally fall into two types, that known as reticulated, or
net-work patterns, as in the choir of Gloucester (completed 1377);
and star patterns, as in the ndve of Canterbury cathedral (c.
1400). The intersections of liernes with each other or of liernes
with the major ribs, are usually decorated with carved, project-
ing bosses.

LIERRE (French for Lier), a town in the province of Ant-
werp, Belgium, g mi. S.E. of Antwerp. Its church of S. Gom-
marus (completed 1557) has three fine windows, given by Arch-
duke Maximilian to celebrate his wedding with Mary of Bur-
gundy. The cutlery and beads industries are very important and
a little silk is manufactured. Pop. (est. 1939), 28,604.

LIESTAL, the capital of the half canton. of Baselland,
Switzerland. Population 6,698.

LIEUTENANT, one who takes the place, office and duty of
and acts on behalf of a superior or other person. The word in
English preserves the form of the French original (from liez, place,
tenant, holding), which is the equivalent of the Lat. locum tenens,
one holding the place of another. The usual English pronunciation
appears early, the word being frequently spelled lieftenant, lyef-
tenant or luftenant in the 14th and 15th centuries. The modern
American pronunciation is lewtenant, while the German is repre-
sented by the present form of the word Leutnant. In French his-
tory, lieutenant du roi (locum tenens regis) was a title borne by the
officer sent with military powers to represent the king in certain
provinces. With wider powers and functions, both civil as well as
military, and holding authority throughout an entire province, such
a representative of the king was called lieutenant général du roi.
The first appointment of these officials dates from the reign of
Philip IV. the Fair (see ConstaBLE). In the 16th century the ad-
ministration of the provinces was in the hands of gowverneurs, to
whom the lieutenants du roi became subordinates. The titles
lieutenant civil or criminel and lieutenant général de police have
. been borne by certain judicial officers in France (see CHATELET
and BAILTFF AND BArLie: Bailli). As the title of the representa-
tive of the sovereign, “lieutenant” in English usage appears in the
title of the lords lieutenant of the counties of the United King-
dom. (See County; Mirrtia: Militia of England.)

The most general use of the word is as the name of a grade of
naval and military officer. In Italy and Spain the first part of the
word is omitted, and an Italian or Spanish officer bearing this rank
is called tenente or temiente respectively. In the British and most
other navies the lieutenants are the commissioned officers next in
rank to commanders, or second class of captains. Originally the
lieutenant was a soldier who aided, and in case of need replaced,
the captain, who, until the latter half of the 17th century, was
not necessarily a seaman in any navy. At first one lieutenant was
carried, and only in the largest ships. The number was gradually
increased, and the lieutenants formed a numerous corps. Lieuten-
ants now often qualify for special duties such as navigation, or
gunnery, or the management of torpedoes. In the British army a
lieutenant is a subaltern officer ranking next below a captain and
above a second lieutenant. In the United States of America subal-
terns are classified as first lieutenants and second lieutenants. In
France the two grades are lieutenant and sous-lieutenant, while
in Germany the Leutnant is the lower of the two ranks, the higher
being Ober-leutnant (formerly - Premier-leutnant). A “captain
lieutenant” in the British army was formerly the senior subaltern
who virtually commanded the colonel’s company or troop, and
ranked as junior captain, or “puny captain,” as he was called by
Cromwell’s soldiers.

LIFE, the kind of activity characteristic of living creatures.
No doubt this activity is, in its objective aspects, an integration
of numerous chemical and physical processes, and there is no
warrant for postulating any mysterious “vital force.” On the
other hand, it must be allowed that life is a unique kind of activity,
for the formulae of matter and energy, electrons, protons and
electro-magnetic radiations or ether-waves, as at present under-
stood, do not suffice to describe (a) the everyday functions of the
body in their orchestration, (&) the self-preservative activities
of any organism at any grade of being, (¢) the purposive be-
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haviour of higher animals well-endowed with brains, (d) the phe-
nomena of development and heredity or (e) the facts of evolu-
tion. Everyone allows that living is in part analysable into chem-
ical and physical processes, yet these are modified by their occur-
rence in the colloidal medium of the chemically very complex
protoplasm. In conditions of extreme complexity, a new aspect
of reality—Life—emerges. Moreover, when the chemical and
physical ledger is added up, it does not give a unified description
of what has actually occurred when, e.g., a migrant bird makes
its journey. For to describe this it is necessary to introduce con-
cepts beyond physics and chemistry, such as enregistration of the
past, awareness of the present and purposiveness towards the
future. In at least the higher reaches of the animal kingdom,
behaviour is correlated with psychical activity, incommensurable
with physical processes. Thus life is an activity of organisms
which requires for its description concepts transcending those of
mechanism. This view does not in any way contradict the theory
that living organisms may have arisen on the earth ffom non-
living materials. When the materials were complex enough and in
an appropriate collocation, living organisms may have emerged.

Characteristics of Organisms.—(q) The self-preservative
persistence of an organism is associated with the building-up and
breaking-down of proteins, which have large complex molecules,
representing an accumulation of potential chemical energy. Ana-
bolic processes counterbalance the katabolic, repair counteracts
waste; rejuvenescence wards off senescence. The organism is like
a clock that winds itself up as it runs down. No doubt this quality
is to be analysed as far as may be,—in terms, for instance, of the
characteristic fermentations and their reversibility. Much depends
on the fact that the proteins are always colloidal, admitting of
intensity and rapidity of chemical reactions on the surface of the
multitudinous ultra-microscopic particles or droplets suspended in
the liquid phase. Another feature is the chemical individuality
everywhere manifest, for each distinct type of organism seems to
have some distinctive protein of its own, and some characteristic
rate or rhythm of metabolism. Thus under the general quality of
persistence amid unceasing metabolism, there is a triad of facts:
(1) the building-up that compensates for the breaking-down of
proteins, (2) the occurrence of these proteins in a colloidal state
and (3) their specificity from type to type. "

(b) A second triad of qualities includes the organism’s charac-
teristic powers of growing, multiplying and developing. A surplus
of income over expenditure is the primal condition of organic
growth. As contrasted with the growth of a crystal, an organism
can grow at the expense of materials more or less different from
those of the growing body; it implies active assimilation, not
mere passive accretion; and it is a definitely regulated process—
regulated from within. Growth naturally leads to the simplest
forms of multiplication or reproduction, for persistent growth
tends to bring about organic instability, which may be intracellular
as in unicellular organisms and in ordinary cell-division, or local-
ized along a line of weakness or low vitality, as in the frag-
mentation of some lower multicellular animals. Asexual multi-
plication is a regularized form of discontinuous growth, and sexual
reproduction by liberated germ-cells is a secondary specialization,
anticipated in the spore-formation of many of the Protozoa and
Protophyta (see REPRODUCTION).

Development is the progressive attainment of full-grown com-
plexity from comparatively undifferentiated simplicity, whether
that be in stump or fragment, in leaf or bud, in spore-cell or
germ-cell. It implies an expression of hereditary initiatives in
appropriate nurture, and often in such a way that the individual
stages in the ontogeny can be correlated with great steps in the
racial history or phylogeny. Development, with its central fact of
progressive differentiation and integration, is particularly to be
thought of in connection with the building up of the embryo, but
it cannot be separated from the everyday repair of worn-out
tissue, the replacement .of periodically deciduous structures (like
leaves and hair), and the frequent regeneration (q.v.) of lost
parts, thus linking back with reproduction and growth.

(¢) In the third place living creatures stand apart from non-
living things in their purposive behaviour, in their power of en-
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- registering experience, and in their capacity for giving rise to the

new—a third triad. Many non-living things, such as explosives,
react forcefully to outside stimulus, but organisms are marked
by the self-preservative efficiency of their reactions. Only the
higher big-brained animals can be credited with perceptual pur-
pose, but the quality of purposiveness seems to be co-extensive
with life. The organism is an agent that gets things done, at
various levels of behaviour—intelligent, instinctive, tropistic; re-
flex, and so forth. The mental aspect may in many cases be sub-
ordlnated to the bodily, but in the majority there is the 'bent bow
of endeavour, even though the creature’s awareness of that en-
deavour may be dim. The mental aspect seems to be struggling
for expression throughout, and the organism appears as a psycho-
physical being, now (mind)-BODY and again (body)-MIND (see
Biorogy). )

A bar of iron is never quite the same after it has been severely
jarred; a violin suffers from mishandling. But these are hardly
more than vague analogies of the distinctive power that living
creatures have of enregistering the results of their experience, of
establishing internal rhythms, of forming conditioned reflexes and
habits, and of rememberlng Individual experience is built into
the 1nd1v1dua1 organism and influences subsequent reactions.

Finally, it must be recognlzed as characteristic of orgamsms
that they give origin to what is new; they have evolved in the
past, and the evolution of many is stlll going on. Variability and
evolvability must be ranked as fundamental characteristics of
living beings. The organism sélects stimuli from its environment
and often moves from one environment to another; the organism
is often experimental, moulding itself by its efforts; it tests the
newness of its inheritance in its ceaseless trafficking with circum-
stances. The central secret of life is missed if the organism is not
recognized as in some measure a struggling sub-personality

To sum up, the characteristics of organisms are:—(a) Per-
sistence of integrity amid ceaseless change, there being (1) a
self-preservative compensation of down-breaking by up- bulldmg,

(2) a metabolism of proteins and other complex substances in a
colloidal state, (3) a chemical individuality; (b) a triad of linked
capacities, namely, (4) growth, (5) multiplication, (6) develop-
" ment; and (c) the crowning triad of (7) effective behaviour, (8)
enreglstranon of experience, (g9) evolvability.

Aspects of Life—The biologist works with three - co-ordi-
nates—the organism, its functions and the environment. These are
.the three sides of the biological prism. At times what is observed
is the insurgent organism acting on its environment, both animate
and inanimate; and this may conveniently be summed up by using
the first letters, O—sf—e, giving the Organism a capital. But at
other times, and just as familiarly, the Environment closes in upon
the organism, stimulating and inhibiting, fostering and weather-
ing, warming and cooling, feeding and starving. This may be for-
mulated again E—f— o, reversing the capitals. Thus, as Patrick

o
Efo
Most animals are less in the grip of their environment than most
plants, and sedentary corals more than pelagic medusae, the very
young more than the resiliently mature, and the summer hedgehog
more than the hibernater. In the article Biorogy it has been sug-
gested that since an organism without its everyday functions is
rather an empty abstraction, the term function in the- O—f—e:
E—f— o formula, should rather read “functionings,” i.e., the work
or on-goings, the actions and reactions of the organism as a whole.

The Drama of Life.—What has been said gives too cold an
impression of life, which must be envisaged as a drama on a
crowded stage. (1) Whatever the secret of vital activity may be,
it must be thought of as an overflowing spring. - Organisms accu-
mulate energy acceleratwely and must multlply Life is like a
river that is often in flood. (2) From the ant-hill, the bee-hlve,
the rookery, the rabbit warren, there comes the impression of
urge and endeavour. Whether the urge be vegetative, appetitive,
tropistic, instinctive or intelligent, organisms are almost always
after something—never satisfied. The more they get the more
they want. (3) But the quality of life rises to what may be called

Geddes points out, living implies an ever-chahging ratio
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insurgence. Animals in particular are full of daring and adven-

ture. As Goethe said, they are always attempting the next to the

impossible and achieving it. This is well illustrated by gossamer-

spiders making aerial journeys, or by Arctic terns within the.
Antarctic Circle; but it finds many an unsensational expression.

(4) Another quality, so universal that it must be called character-

"istic, is adaptiveness. Practically every organism is a bundle of

adaptations or fitnesses. As Weismann said, “If all the adapta-

tions are taken away from a whale, what is there left?” (5) It

is perhaps an expression of this adaptiveness that so many living

organisms form linkages with others. There is no aloofness in the

realm of organisms; nothing lives or dies to itself. Thus animate

nature is characteristically a system,—a fabric that changes in

pattern and yet endures. Though the individual threads of the web

are always dying, they are replaced without a discontinuity. There

is wear, but no tear, except when man carelessly interferes with
the loom, or when some physical violence, like flood or fire, causes

an inevitable rent. (6) But this leads to another characteristic of

the biosphere that marks it off from the cosmosphere: there ig

continual sifting. A new star often appears in the sky, but there
is no indication of any struggle for existence or selection of the

relatively more fit. But who can describe the advancement of life
and leave out winnowing? There is cosmic flux and there is
organic flux, but only in the latter is there discriminate elimination.

(7) Another characteristic of living creatures is their beauty.
All independently-living organisms are artistic unities, with pro-
tean wealth of beauty in form and colour, in pose and movement,
expressing a harmonious life from which the discordant has been
more or less completely eliminated. Apart from exceptions, like
parasites, which prove the rule, organisms are like works of art.

(8) Nothing can be said as to the mental aspect of a wood- .
.anemone and only a little about that of a sea-anemone, but a pic-
ture of life must include the fact that in organisms there is the
promise and potency—and in higher animals the epiphany—of
“Mind.” Perceptual inference is a relatively late achievement,
conceptual inference or reason is man’s prerogative; but through-
out the animal kingdom there is a stream of inner life, of feeling
and purpose, even when there is not very much in the way of
intelligence. The prohability is that “Life” and “Mind” are co-
extensive. (9) But the crowning characteristic of life is its pro-
gressiveness. No doubt there have been eddies and stagnant pools,

but on the whole there has been a flow in the stream of life, and
it has been uphill! As epoch has succeeded epoch for inconceiv-
ably long ages, life has been slowly creeping—sometimes swiftly
leaping—upwards, towards greater fullness and freedom. The
whole process must be envisaged in the light of its outcome,
organic evolution in the light of man. :
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LIFE-BOAT AND LIFE SAVING. The article on
DroWNING AND Lire SAvING (q.v.) deals generally with the
means of saving life at sea, but under this heading it is con-
venient to include the appliances connected speciaily with the life-
boat service. The ordinary open boat is unsuited for life saving in
a stormy sea, and numerous contrivances, in regard to which
the lead came from England, have been made for securing the
best type of life-boat.

The first experimenter in England was Lionel Lukm a London
coach-builder, later Master of the Worshipful Company of Coach-
makers. Encoura‘ged by the prince of Wales (George IV.), he con-
verted a Norway yawl into what he called an “unimmergible” boat,
which he patented. Buoyancy he obtained by means of a project-
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FI1G. 1.—TYPES OF MODERN LIFE-BOATS
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ing gunwale of cork and air-chambers inside—one of these being
at the bow, another at the stern. Stability he secured by a false
iron keel. The self-righting and self-emptying principles he seems
not to have thought of; at all events he did not compass them.
Lukin was thinking rather of making all boats safer than of con-
structing a boat for the special purpose of life saving, but he was
associated with the earliest known attempt at establishing a Life-
Saving Service when, in 1786, he converted a coble into a “safety-
boat” for Archdeacon Sharp. This boat was employed for some

years at Bamborough in saving life from shipwreck, the village"

becoming thereby the first life-boat station.

Public apathy in regard to shipwreck was temporarily swept
away by the wreck of the “Adventure” of Newcastle at the mouth
of the Tyne in 1789. This vessel was stranded only 3oo0yd. from
the shore, and her crew dropped, one by one, into the raging
breakers in presence of thousands of spectators, none of whom
dared to put off in an ordinary boat to the rescue. An excited
meeting among the people of South Shields followed; a committee
was formed, and premiums were offered for the best models of a
life-boat. This called forth a number of plans, among those who
submitted them being William Wouldhave, a house painter and a
teacher of singing, and Henry Greathead, a boat builder, both
of South Shields. Wouldhave’s model was so constructed that,
if capsized, it would immediately right itself, and Wouldhave
is entitled to be considered the discoverer of that principle, which
is now used in more than half the life-boats round the British
coasts. ‘But the committee did not adopt this principle, nor was it
entirely satisfied with Wouldhave’s design. It gave him half
the reward and then, from this and the other designs submitted,
prepared a model of its own from which Greathead built the first
life-boat.

The First Life-boat.—This boat was rendered buoyant by
nearly 7cwt. of cork, and had very raking stem and stern-posts,
with great curvature of keel. The total cost was just under £150.
This - life-boat, the “Original,” served until 1830 and rescued
hundreds of lives. No .other life-boat was launched till 1798,
when the duke of Northumberland ordered Greathead to build
him a life-boat which he endowed. This boat also did good
service, and its owner ordered another in 1800 for Oporto. In the
same year Mr. Cathcart Dempster ordered one for St. Andrews,
where, two years later, it saved twelve lives. Thus, the value of
life-boats began to be recognized, and before the end of 1803
Greathead had built thirty-one boats—eighteen for England, five
for Scotland and eight for foreign lands. In this work he was
materially helped by Lloyds. Four years later Lukin, the coach-
builder, again appeared on the scene, being invited by the Suffolk
Humane Society to superintend the building of the first sailing
life-boat. This boat, launched at Lowestoft at the end of 1807,
was the forerunner of the Norfolk and Suffolk type of life-boat

still used on that part of the coast. ‘

In spite of these efforts, however, by individuals and local
societies acting independently of one another, public interest in
life-boats was not thoroughly aroused until 1823, when an appeal
to the nation was made by Lt.-Col. Sir William Hillary, Bt., a
resident in the Isle of Man. It is to him that we owe the estab-
lishment of a national life-boat service. He saw many terrible
wrecks on the stormy coasts of the Isle of Man, and he helped
to save no fewer than 3o5 lives. His appeal was a carefully
thought out plan of what a life-boat service should be, of those
to whom it should look for support, and how it should carry on
its work. ‘As Sir William Hillary planned the service more than
a century ago so, in all the main features of its work, it is to-day.
These main features were: That a life-boat service must be a
matter for national concern; that those who carried out the
dangerous work of rescue should not only be rewarded, but should
be certain that, if they lost their lives, their dependents would
be provided for; that the life-boats should be at the service of
all in peril round the coasts, whatever their nationality; and that
the service should be maintained by voluntary contributions.
Within a year, and with the help of two members of parliament—
Mr. Thomas Wilson and Mr. George Hibbert—Hillary had
founded the “Royal National Institution for the Preservation of
Life from Shipwreck.”

The Royal National Life-boat Institution.—This, perhaps
the grandest of England’s charitable societies, and now named the
“Royal National Life-boat Institution,” was founded on March
4, 1824. It began its career with a sum of only £9,826. In the
first year twelve new life-boats were built and placed at different
stations, besides which thirty-nine life-boats had been stationed on
the British shores by benevolent individuals and by independent
associations over which the institution exercised no control, though
it often assisted them. In its early years the institution placed
the mortar apparatus of Captain Manby at many stations, ana
provided for the wants of sailors and others saved from ship-
wreck,—a duty subsequently discharged by the “Shipwrecked
Fishermen and Mariners’ Royal Benevolent Society.” At the date
of the institution’s second report it had contributed to the saving
of three hundred and forty-two lives, either by its own life-saving
apparatus or by other means for which it had granted rewards.
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