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PREFACE TO VOLUME III., DICTIONARY OP

ARCHITECTURE

The search for accurate definitions for words is one of the most interesting of pnrsnits ; and

when the definitions souglit are of tangiljle tilings, things interesting in themselves and because

of their importance, the search may interest the workman as well as the etymologist. What is,

exactly speaking, an arch? In close relation to that inquiry, what is not an arch? The reader

may amuse himself with rearranging or rewording the definitions given in Vol. I. What is the

Doric Order in the original and in the derived or secondary sense of the term ? The definitions

given in their place assume the preexistence of the term in the Koman sense, and only its nuich

later aiiplication to the order of the Parthenon. Or, to take a more doubtful case, should the

word Piazza be given in the sense of Veranda ? A kind correspondent sends, too late for inser-

tion in its place, a history of that word in English, and refers to his own signed letters in the

Nation (N.Y.), from which it appears that the term Coveut Garden Piazza was in use, in London,

as early as 1634 ; that thirty years later the term was applied rather to the covered ambulatories

fronting on the square, of which some still remain ; that the American use of it for the covered

out-of-door extension of a country house was a direct borrowing from those arcades built by Inigo

Jones ; that use of the term has been known for two centuries and a half and in aO parts of the

English-speaking world. If an Englishman were writing home about the strange things seen in

the United States, he would name Piazzas rather than Verandas, keeping the later word for

Inilia. Piazza used in this sense is a blot on our technical vocabulary, but it nuist be acknowl-

edged. How, then, concerning Porte Cochere in the sense of a covered porch for carnages 1

That is a term which ought to be kept out of the language, if possible, and, therefore, either

opposed or ignored. A century hence, if it is in the daily use of English-speaking people, it

may be necessary to admit it as we now admit Piazza ; but let every accurate writer and speaker

avoid it till then, and let every dictionary name it with reprehension.

The abuse of trade names threatens the buililing trades, the decorative arts, and all those

human occupations which are seriously mollified by the modern race for conunercial advantage.

It woidd be well if the architects and nuiral painters, the trained artists who are concerned in

decorative art, would refuse to help confound and cormpt our English vocabulary. We of English

speech have to boiTow words from the languages of men more versed and more traditionally at

home than we are in the things of fine art ; but we may at least take those foreign words in their

true senses, and we may use our own English words aright. Let us not force Renaissance to

include the Decadence as well ; let us uot admit that a Wainscot can be of marble.

In the Preface to Vol. I. there was mention of those contributions to the Dictionary which by

their natiu-e could not well be signed. Refening now to those articles which bear their authors'

names, it seems advisable to classify, roughly, the work represented by those articles and the

character of the information there given. Thus, in the matter of architectural education, Pro-

fessors Ware and Sherman and Mr. Partridge have treated Drawing, Perspective, Projection, and

Shades and Shadows. Mr. Walter Cook has written on the great School of Art in Paris, and

Mr. Sandier o.n other French schools (see Architect in France). Messrs. Blackall, Berg, and W'ight
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must be mentioned in this connection as having \\Titten ou subjects so nearly akin to education as

Fellowship, Photography, and Societies of Architects.

The modern practice of architecture and building has been treated especially by Messrs. Gibson,

Sandier, and Fiske in articles on The Architect in England, France, and Italy ; by Messrs. Bruu-

ner, Gibson, ami Van Brunt in a general way (see Builder, Specification, Suiierintendent), and by

Mr. Marehall, from the point of view of the suggestive reformer of modern practice, in the articles

Modelling and Truth in Art.

Immediately connected with this is the large body of work concerning modern construction in

all its range, from the simple and realistic subject of Mr. Atkinson (Slow-burning Construction)

to the engineering problems treated by ilr. Hutton (Caisson, Centring, Equilibrium of Arches,

Excavation, Expansion, Foundation, Iron Construction, Masonry, Steel, Strength of Materials)

and the wholly modern scientific considerations which are the subjects of Professor Sabine

(Acoustics, Echo, Eeflector, Sounding Board, A\'liispfring Gallery, and other kindred terms),

Mr. Gerhard (Bath and cognate subjects. Drain, Drainage and House Di-ainage, Gas Pij)iug and

Plumbing, Kitchen, Laundry, Market, and Water Supply), and Mr. Purdy (Fireproofiug).

Other departments and other manifestations of this gi'eat subject of modern liuilding appli-

ances and building practice are covered by the articles of Mr. Baldwin (Ventilation), Mr. Gibson

(Bill of Quantities, Builder, Estimating, Surveyor), Mr. Hinchnian (Key, Lock, etc.), Mr. Robb

(Electrical Ap])hances, Elevator [Electric], Warming by Electricity), Mr. D. N. B. Sturgis (Beam,

Bolt, Brick, Stair, Step, each with many subtitles), and Mr. Wight (Shoring, which includes

house moving and raising). Materials not already mentioned are the special subjects of Mr. De
Morgan (Keramics) and Dr. Meirill (Marble with subtitles. Stone with subtitles).

These subjects are often closely interlinked, and it is difficidt to classify such work as Mr.

Caryl Coleman's, for instance (see Altar, Ambo, Chancel, Font, Reredos, Stall, and similar articles

on Ecclesiology ; also Symbologj'), and to say whether it belongs to the history of architecture or

rather to kincked forms of decoration. In the matter of pure decoration, its theory and practice,

the articles of Mr. Blashfield on Mural Painting, Mr. Crovpninsliield on the practical side of the

same great art (Distemper, Encaustic, Fresco, Mosaic, Oil Painting, Water Glass, AVax Paint-

ing), Mr. La Farge on the subject he has made so especially his own, the Window of decorative

glass, and j\Ir. Lethal)y on the nature of Design and the difKeulties in the way of originality and

significance in the modern industrial epoch, are to be comjiared with the papers on special topics,

such as Eobbia Work by Professor Marquand and Keramics by Mr. De Morgan.

Buildings of the modern world, concerning which there has been much semiscientific thought

and much discussion, have been treated by Me.ssrs. Al)be (Oltservatory), Aiken (Post Office),

Brunner (Synagogue), Cowles (Hospital), Hardeubergh (Hotel), Hill (Apartment House, Office,

Tenement House), Soule (Library), and Wheehmght (Schoolhouse).

Biography has been the work of Mr. Smith, as stated in Vol. I.

Finally, the vast subject of the history of architecture, ancient and modern, European and

Oriental, whether treated geogi-aphically or by subjects, has been handled by Professor Babcock

(Vaults), Mr. Day (the Stoa, the Temple), Mr. FeiTee (Church, the summaiy), Mr. Fiske

(Church, the nature of the building). Professor Frothinghara (Memorial Arch, Memorial Col-

unm), Mr. Goodyear (the Leaning Tower), Mr. Longfellow (Baptistery, Roinid Church), Mr.

Piatt (the Villa). Again, this has been examined from another point of view by Mr. Dellen-

baugh, who treats Atneric^an archiioology in many papers. Professor Frothingham with Pelasgic

and Hittite antiquity. Professor Hamlin with Byzantine Art, Mr. Longfellow who handles Greco-

Roman, Latin, Ncoclassic, and Romanesque art, Professor Marcjuand and Mr. Sjjiers who treat

respectively Grecian and Imperial Roman art. The same great subject, treated geogi-aphically,

has been the business of Mr. Blackall (Belgium, Portugal, and Spain), Mr. Brewer (Austria,

Bohemia, Germany, and Hungary), Mr. (h-aui ((,'hina and Japan), Mr. DeKay (Ireland), Mr.

Dellenbaugh (Mexico, Central Anu!rica, and the United States as to their pre-Columbian epoch),

Mr. Fiske (Italy, the northwestern jirovinces). Professor Frothingham (Italy, except the far

northwest), Mr. Graham (North Africa), Professor Handiu (the Balkan Peninsula, Egypt, India,

viii
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and Scotland), Mr. Schopfer (Switzerland), Mr. Sohuylor (the United States), Mr. Spiers (Asia

Minor, Etruscan Arcliitecture, Persia, Syria), Mr. K. U. Sturgis (England), Mr. Taylor (Canada),

Mr. Turner (Mexico), Professor Warren (France, the southern provinces).

The editor cannot close tliis synopsis of the work of several busy years without renewing his

thanks to the contributors who have seconded him so clieeri'ully. The scheme of the Dictionary

has never been disturbed or made difficult by any unwillingness on their part to conform to it.

To one who thinks with the present writer tliat there is no evidence of thorough mastery of a

subject more complete than a perfect willingness to present that subject in tiic forni recjuired 1)y

a special occasion,— than the absence of intellectual rigidity and a flexibility of sjiirit such as

comes only from long-continued mental exercise,— the evidence thus afforded of tiie unique merit

of the Dictionary's staff of contributors is most complete and convincing.

li. S.
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ICnONARY OF ARCIIITECTURE

OBELISK (in Greek, a spit, o/JeXArKo?, or

a ])iiinte(l wcaiioii, or the lilce). A. A tall and

slender decorative structure or j)ie(-e of mate-

rial, as a pinnacle-like (n'nament on a neoclassic

building. More espei'ially, a meniiirial or deco-

rative piece, square in jjlan, or nearly so, with

slightly sloping sides, and terminated at top

by a pyramid whose sides slope more rapidly.

(See Pyraraidion.) The origin of these monu-

ments is to be found in Egypt, where they

stood commonly one on either side of the en-

trance to a temple or palace, their nearly ver-

tical faces affording an admiraljle opportunity

for hieroglyphic inscriptions, easy to rf^ad, and

of decorative effect. Obelisks are known to

have been put up as early as the 4th dynasty

of Egyptian kings (3759-3730 B.C.— Flinders

Petrie), but none remain of so early a time.

The largest obelisk existing is that at Heli-

•opolis, of red granite, and stated to be 66

feet high ; this also is the oldest known except

some very small ones, as it belongs to the

12th dynasty (2622-2578— Flinders Pe-

trie). It was customary to cover the jiyra-

midion with metal, perhaps always gilded

bronze, with the idea of keeping water from

the grain of the stone.

Many obelisks were brought from Egypt to

Rome during the days of the great Empire, an<l

some have been carried from Egypt to modern

cities, as the obelisk in the Place de la Con-

corde at Paris (1833), that on the Embank-
ment at London (1878), and that in Central

Park, New York (1879).

B. By extension, and with allusion to the

sloping sides of the obelisk in its usual sense,

any stele, or similar upright piece, especially if

a monolith. In this sense the term is apidied

to those modern tombs which have a central

structure with sloping siiles serving as a back-

ground to sculpture, and the like.— R. S.

OBSERVATORY. An establishment erected

for the purpose of recording astronomical, mete-

orological, magnetical, seismological, or tidal phe-

nomena, to be distinguished from a laboratory

in which experimental work is the prominent

feature. In the former matters, the exjieri-

mental features are insignificant in com|)arison

with the observational arrangements. The five

classes will be considered in detail in the follow-

ing sections.

jUtronomiral Ohscrratories. The progress

of astronomy has from time to time introdu(-ed

new instruments and new ]iroblems, and corre-

spiinding new conditions must be realized in the

construction and arrangement of the buildings

in order to secure both the desinul observations

and the necessary accuracy. In general, up to

the seventeenth century, the astronomer desired

only a clear view of the whole sky from the

horizon upward ; the oldest oljservatory of this

style now in existence is that founded during the

Yuen dynasty, about the year 1300, in Pekin,

(Jhina, near the location of the present Impe-

rial Observatory ; the building was doubtless, in

many respects, similar to those of the Arabs,

Persians, Greek.s, Egyptians, and Chaldeans of

most ancient days. The instruments originally

in use at the Imperial Observatory are still pre-

served there, Viut have lieen replaced by others

made for the Jesuit astronomers at Pekin, be-

tween 1673 and 1700. The.se are all exposed

to the heavens, on an elevated granite platform

surrounded by a heavy iron railing. Modern
European observatories begin with that erected

in 1.576 for Tycho Brahe, at Uranienborg, on

the island of Huen, by the king of Demnark
;

since then, large instruments have been estab-

lished in the meridian, and the buildings have

been more or less clo.sed in, to protect the as-

tronomer and his apparatus, leaving open slits

witli movable shutters, or windows, through

which to observe the stars. At first, in order

to obtain a clear horizon, the instruments were

placed in the upper stories of very high build-

ings, but this is not done now. The Royal Ob-

servatory at Greenwich, built in 1675-1676,
and the Royal Observatory at Paris, built in

1667, even in their own day scarcely repre-

sented the rapidly advancing condition of as-

tronomy. Each of these buildings is still

occuiiied, but has undergone many changes in

onler to adapt it to modern requirements. At
the present time it is generally recognized that

each astronomical instrument nuist have a loca-

tion and surroundings appropriate to its work
;

thus, the instniments for observing in the me-

ridian and in the prime vertical should be so

located that fixed marks and collimating tele-

scopes can be placed exactly north, south, east,

and west of each instrument, and at no great

distance therefrom. For all instruments, the

stability of their piers, the permanence of their

adjustments, the protection from strong wind,

2



OBSERVATORY
the conformity of temperature within the ob-

serving room relative to that of the free air out-

side, the freedom from minute vibrations and

jars of the gi-ound, and especially a steady at-

mosphere, are the fundamental comlitiuns for

good work. So far as the buildings themselves

are concerned, it is found that these conditions

are best secured by giving each instrument its

own isolated house; hence modern observa-

tories constitute a cluster of buildings contain-

ing offices, residences, and instruments, often

scattered over an area of many acres, in order

that each may be located as advantageously as

possible ; it is only in the case of mountain ob-

servatories, where space is not available and

where it is impossible to go out in stormy

weather, that it becomes necessary to crowd

several instruments into one building. A com-

plete modern observatory nuist provide for work

both in tlie exact meriilian and ujjon objects far

removed from the meridian. Tlie former is done

by meridian instruments who.se use requires sim-

ply a broad slit open from the zenith down to

the opposite sides of the horizon. The extra-

meridional work is done with instruments of

either the altitude and azinnith tyi:)e, or the

equatorial type ; both these types require to be

mounted in rooms whose walls and roofs re-

volve horizontally, so that the broad slit from

zenith to horizon, which serves as the observ-

ing window, may be brought opposite to any
part of the sky that is to be examined througli

the telescope. The equatorial telescojje in-

vented liy Fraunhofer has a perfectly free mo-

tion around an axis jjarallel to that of the earth,

called the e(iuatorial axis ; this can be moved
by clockwork, so that an object once brought

into the centre of the field of view will remain

there permanently. Witli such apparatus, jjho-

tographs of faint stars, comets, and nebuhe can

be obtained by giving several hours of continu-

ous exposure to the sensitive plate. The eye

end of tliis telescope is near the floor of the

room wiien the observer is looking at the zenith,

but may he 20 feet above the floor when he is

looking at points near the horizon. In the

older observatories, a complex observing chair

was needed for the convenience of the observer
;

but in all the newest ones tlie floor itself is

made atljustalile, ri.sing and falling at any mo-
ment to suit the needs of the ("ise.

Among the best illustrations of the extent

and manifold character of the works undertaken

by modern observatories anil the ('onscquent

necessary expansion of apparatus and buildings,

we quote the Observatory of Harvard Univer-

sity, Cambridge, Mass., which now maintains

several branch observatories and eni|iloys in all

about fifty astronomers, physicists, computer.s,

and clerks. Among tiie great obseiTatories

built in recent years witii a view to work in

some special dejiartment in astronomy, we may
3
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enumerate the following : The Imperial Cen-

tral Observatory at Poulkova, near Saint Peters-

burg (1836-1^39) ; the new Observatory of the

University of Vienna; the Observatoi-y at Nice

(188.5-1890); and, in the United States, the

Lick Observatory on Mount Hamilton ; the

Naval Observatoiy in Washington, and tiie Yerkes

Observatory belonging to tiie University of Chi-

cago, but located at M'illiains Bay, Wisconsin.

Meteorolorfical Observatories. The only

building pertaining to meteorology that has

descended to us from classic times is the so-

called " Tower of the Winds " at Athens, which
dates from between fifty and a hundred and
fifty years before Christ. Each side of the

tower bore a sundial, that is to say, a horizon-

tal stylus projected from the middle of the upper

edge of each face ; from it radiated the liour-

marks chiselled into the smooth marble, and,

undoubtedly, at one time fiUeil witli red or black

pigments. Tlie interior of the tower still bears

witness to the fact that it formerly contained a

large water clock or clepsydra.

The modern revival of interest in meteorology

dates from Galileo and more especially from his

pupil, Ferdinand II., Grand Duke of Tuscany,

who, in 1653, distributed thermometers to sev-

eral cloisters and organized a system of daily

records, the general oversight of which was com-

mitted to Father Luigi Antinori. During the

past two hundred and fifty years, the con-

ditions under which satisfactory observations

can be made have come to be better under-

stood, and the observatory buildings have

undergone corresj]onding alterations, although

observations and records are still made by
thousands of amateurs under more or less

unsatisfactory conditions. Meteoiolngical ob-

servations are freijuently combined with seismo-

logical and magnetical in one establishment, and

in order to respond to these manifold require-

ments a number of small buildings milst be

scattered over an area of several acres. If

magnetic self-registration is undertaken, it is

almost necessarily dune in umlerground or cellar

rooms where the temjjcrature can be controlled

throughout the year. The first story of the

observatory building is devoted to offices and

libraries, while the upper story is usually given

up to self-recording meteorological apparatus

connected with the thermometers, rain gauges,

anemometers, sunshine recorders, etc., on the

roof In order to obtain the temperature and

moisture of the air, it is considered necessary

that the thermometers shall be exposed fieely

to the wind and yet be perfectly shielded from

the sun's rays by day and from their own radia-

'

tion to the clear sky at night ; they are, there-

fore, enclosed in a shelter of open latticework,

which is cither elevatiMl high above tiw. roof, or

located near the ground, according to the sub-

ject under investigation.



PLATE I

OBSERVATORY AT WILLIAMS HAY, WISCONSLN
(See the figures in the text and Plate ID

Interior of the revolving; dome. The telescope

revolves on an axis parallel to the earth's axis of

rotation; it is flriven by clockwork so that a star is

kept in the centre of the field of vision.

The observing slit is 13 feet wide and extends
from the horizcm to a point 5 feet beyond the
zenith. It is closed bv two shutters which work side-

wise on rollers, and which move simultaneously.
Canvas curtains are mounted on tracks and can be
adjusted so as to shelter the telescope from the wind.
The floor seen in the tigure is arranged so as to rise

for a distance of '2;j feet vertically; thus enabling
the observer to reach the eyepiece of the telescope

at all times.
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The Eiffel Tower in Paris was originally de-

signed by its inventor for utilitarian as well as

architectural [jurposes, and since the close of

the Palis Exposition in 1889 it has been largely

devoted to physical and meteorological purposes.

Tlie records of pressure, temperature, and wind

taken on it, in mid-air, one thousand feet above

the ground, have given a new aspect to certain

problems in meteorology. This tower is now
known to the si-ientific world as a meteorological

observatoiy. It responds precisely to a funda-

mental condition that is not fulfilled by any

mountain observatory, namely, that the instru-

ments be placed in free air high aliove the ocean

level, so as not to be affected by the influence of

the ground or building which supjiorts them.

The records from the Eiffel Tower are more

valuable even than those obtained from instru-

ments suspended in the free air by balloons or

kites, because they are continued uninterruptedly.

In order to satisfy tiie same conditions, the

Weather Bureau of the United States (and, to

a less extent, the bureaus of other countries)

elevates its observing stations to the tops of the

liighest accessible buildings ; but in some cases,

from necessity, it takes the observations quite

near the surface of the gi-ound.

For climatolcigical studies bearing on vege-

table and animal life, it is, of course, necessary

to keep records of rainfall and temiierature near

the surface of the ground, therefore the central

stations generally have an auxiliary open field

for this purpose. When these stations can be

located in such fields with an adjacent grove,

the whole constitutes a park, and for economy's

sake other scientific institutions are established

in the same park. Illustrations of this arrange-

ment will be found in the combination of as-

tronomy, meteorology, and magnetism in Green-

wich Park ; of magnetism and meteorology at

Pavlosk ; of geodesy, astronomy, meteorology,

and magnetism at Potsdam, and the similar

combinations at the observatories at Nice and

Budapest, and at stations for the study of

forestry, agriculture, etc.

In order to explore the upper atmosjahere,

meteorological observations are frequently es-

tablished on the suuunits of hills and mountains.

The mountain observatory is usually a very

])lain structure, and the ajjparatus is installed

with <littii-ulty on the rocky sunmiit. Observa-

tions at still higher levels are obtained by the

use of balloons and kites. The first of the

modern .series of buildings combining the needs

of a meteorological and magnetic oljscrvatory

with those of a central station where an exten-

sive collection of records must be jireserved and
students must be i)rovided for, was the Seewarte

at Hamburg, now the Deutsche Seewarte, de-

signed l)y Professor Ne\nnayer as scientist, and
G. Kirclu'n])auer as archite(^t. Next in chrono-

logical order, and rivalling it in imiiortance, was
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the collection of buildings erected in the Im-
perial Park at Pavlosk as the technical adjunct

to the Central Physical Obser\'atory at Saint

Petersburg. The most recent structure of the

kind is the magnetic and meteorological obsei-va-

tory at Potsdam, near Berlin, which is estab-

lished in the park at that jilace, near other

buildings devoted to astro-physical and geodetic

research. The Potsdam observatory is the

technical observatory and the school of experi-

mental research for the Centi'al Meteorological

Institute in Berlin, of which Professor AV. von

Bezold is director. The meteorological and
magnetieal observatories at Pare Saint Maur,
Montsouris, Pavlosk, and Potsilam respond to

the imifortant condition that meteorological ob-

servations for general climatological purposes

should not be taken in large cities, but in open
regions at a distance therefrom. On the other

hand, there are many problems that demand
special observations made within cities or within

forests, or at some other locality for which

special stations are needed. The instruments

themselves and the methods of their exposiu'e

constitute special problems that are rather dif-

ferently handled in each observatory. The
central office of the Weather Bureau at Wash-
ington is located on sufficiently high ground to

enable the apparatus on its roof to indicate the

proper temperature and wind for a large mass
of air just above the city. The first fioor is 79
feet above sea level, and the anemometer about

60 feet above that ; the obseiTer's room, the

self-registers, and the barometer are on the top

floor of the central tower, but an auxiliary ex-

perimental observatory belonging to the Instru-

ment Division is located on an adjoining building.

All Weather Bureau stations for storm studies

are elevated high above the soil in order to

obtain ai)]iroximatcly the state of the air at the

cloud level.

Magnetic ObservdtoTies. Tlie first mag-
netic observatory, in the modern sense of the

term, was that occupied by Gauss and Weber
at the University of Gottingeu, 1833-1850.

The difficulty of carrying on these delicate

measures with sufficient frequency led C. Brooke,

in 1844, to devise the Greenwich and John
Welsh, in 1857, the Kew, system of photo-

graphic apparatus for contimious registration
;

the so-called Kew system is now in use at about

twenty magnetic observatories. Improvements

in many details were, c. 1885, made by Mas-

cart, whose apparatus is now in u.se at aljout

fifteen stations. The latest imiirovenicnts are

found in the three observatories designed in

1900 by Dr. L. A. Bauer, and to be erected by

the United States Coast and Geodetic Survey.

The conditions to be fidfilled in a magnetic ob-

servatory are primarily two : namely, as great a

freedom as possible from local magnetic disturli-

ances due to the building, the geological strata,
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anil adjacent industrial electric i)lant.s ; and as

unitorni a teniijerature as possilile within the

buikling. Tliis latter condition is now seen to

be so important that great ettbris arc lieing made
everywhere to attain it : self-adjusting furnaces

and air driers are provided ; the rooms for the

self-registering apparatus are placed either in

the basements and cellars of large buildings, as

at Potsdam, or in smaller adjacent l)uildings

that are covered over entirely with a mound of

earth, as at Pavlosk. The latter method was

ado|]ted by Wild, and his published records

show that there is not a variation of 1° Centi-

grade in his observing room during the year.

In the observatory at Potsdam the cellar and

sub-cellar rooms are arranged within doulilc

walls and with special furnaces and ventilators

in order to secure dry air with a sutticiently

constant temperature. At both places there is

provided at some distance an additional light,

wooden building in which absolute measures

may be made as the standard for the correi'tion

of the woik done underground by the self-regis-

ters. The buildings and arrangements adcjjited

at Pavlosk and at Potsdam are recognized as, at

present, the most comprehensive and the most

apjiropriate in the world. The buildings at

botlf places are quite plain and small as com-

pared with those of the modern astronomical

observatory.

Seismologiad Observatories. The system-

atic observation of earthquake phenomena is

now carried on at many astronomical, meteoro-

logical, and magnetic observatories throughout

the world. As the apparatus nuist be closely

connected with tlie solid ground, it is ot'ti'U

placed in the cellars of these larger establish-

ments. The most elaborate apjiaratus has been

devised by the Japanese students of the Seis-

mological Society of Japan, and is to be found

at Tokyo ; other styles of apparatus are at

Geneva, Vesuvius, Pare Saint Maur, Mount
Hamilton, California, Washington, D.C., and
Cleveland, Ohio. The apparatus devised for

Professor Miln's Observatory at Shide, on the

Isle of Wight, is now being widely introduced.

The whole subject may be said to be still in an

e.xperimental stage as regards the instruments

and the interpretation of their records. The
stations of observation have not generally re-

quired the erection of special elaborate buildings.

The meteorological observatory founded by Mel-

loni on Monte Somma, on the north flank of

Mount Vesuvius, in 1841, has of late years

become so prominent in seismic studies as to be

frequently called the " Seismological Observatory

of Mount Vesuvius." It belongs to the Uni-

versity of Naples, and Professor Luigi Palmieri

was the director from 1854 until his death in

1896. Palmieri early introduced his electro-

magnetic seismograph and, subsequently, other

more delicate forms of apparatus, by means of

OECHSBL
which he was able to study the shocks and
tremors and to predict the eruptions of Vesuvius.

Tiiiiil Obsi'rculdrics. Uccords of the varia-

tions in level of the ocean and the great lakes

are kept by means of tidal registers, or maro-

graphs. The instruments nuist be locate<l clo.sc

to the shore so that a float may rise and fall,

within a i)rotected well, sinuiltancously with the

surface of the free water. In some ca.ses an

o])en tube runs beneath tiie ground out to some

l)oiiit a few hundred yards from the shore into

deep water, so that the well reproduces the

changes in the deeper water and avoids recording

violent breakers. Such tubes, however, produce

a retardation as to time, and it is preferable to

build up a foundation for the tidal register in

the deep water itself. The superstructure for

the tidal station is simple and inexpensive.

— Clevel.\nd Abbe.

OBSIDIAN. A natural glass formed by the

rapid coolingof acid lavas. Colours: gray, red-

brown, to black. — G. P. M.
OBSTAL. (See Ojistal.)

OCTASTYLE. Having eight cohunns in

the front or end row ; consisting of a row or

rows of eight columns ; said of certain classic

buildings, and of architectural compositions de-

rived from them. (See Columnar Architecture.)

OCULUS (in Latin, an eye ; apjilied by mod-
ern archieologists to round windows, and the

like, in Roman monuments). A circular mem-
ber, as a window or panel (compare (E'\\ de

Bceuf ) ; especially, the round opening in the sum-

mit of the cupola at the Pantheon, Rome ; or, by

extension, any opening having a similarcharacter.

ODEION. Same as Odeum.
ODEUM (in Greek, 'nSeroi', or 'DiSaoi' ; used

by Roman writers for a nmsic hall ; VitruviuSj

v., 9). A. A Greco-Roman building in Athens

said to have been of a very early eijoch, and
adorned at a later time by Pericles ; destroyed

by fire during Sulla's siege of Athens, and re-

built at the expense of King Ariobarzanes of

Cappadocia. Herodes Atticus, in the reign of

Marcus Aurelius, built an odeum at Athens,

the ruins of which still remain at the loot of

the Acropolis, and west of the theatre of Diony-

sos. There is no doubt that this l:>uilding is

nearly, if not exactly, on the site of the older

odeum. Such buildings existed in other cities

of Greece. They were distinguished from the

gi'eat theatres in being roofed.

B. In modern times, a music hall or place

of intellectual entertainment, rather as fiu'ming

part of the name of a special building than as a

general term.

OECHSEL, JORG ; architect.

He was architect of the cathedral of S.

Stephen, in Vienna, at the begiiming of the

sixteenth century, and Iniilt the organ over the

Peter and Paul altar.

I'erger, t>. Stephan in ]\'irn.
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CECUS

OEJCUS. In Latin, a hall or larj^e room in

a duelling house ; rare in ancient authors, and

applied by modern archtcologists to a room with

columns, or otherwise decorative, as in some

Pompeian houses. The room so called was

sometimes a dining room.

CEIL DE BCBUF. In French, a compara-

tively small round or oval window ; as adopted

in English usage, such a window especially when
treated decoratively, as in a frieze. (See Eye

;

Oculus.

)

Salle de I'CBil de Boeuf. The antecham-

ber uf tlie king's apartment in the palace of

Versailles ; so called on account of the oval

window in one of the walls.

OFFICE. A. A room in which work is

done, especially work of a professional or intel-

lectual sort, as distinguished from a worksliop.

Thus, in the house of a jihysician, the room in

which patients are received is the office. In a

hotel, a factory, or other establishment where

many persons are employed, the room especially

reserved for interviews between the proprietor

or his representative and persons having busi-

ness with the concern ; in a shop or store, the

compartment, whether forming a separate room

or not, in which the clerks and bookkeejjers do

their work, as ilistinguished from the salesmen.

In modern cities, the places of business, even

of professional men, are so often separated from

their residences that offices have come to be

rooms or suites of rooms in large buildings,

perhaps erected especially for the purpose.

(See Office Building.)

B (in this sense, much more common in the

plural, as, the offices). The kitchens, store-

rooms, service rooms, laundries, etc., taken to-

gether, as in a hotel or large dwelling house.

— R. S.

OFFICE BUILDING. One intended for

renting to tenants for the purpose of trans-

acting clerical or executive business or the prac-

tice of a profession.

Development. Prior to 1858, except in a

few commercial cities like New York, office

buildings were usually converted dwellings,

the light, air, heat, and height which were

sufficient for living rooms being deemed suffi-

cient also for the office, the plans of new build-

ings closely following those in use for dwellings.

A number of new buildings were erected during

the period 1858 to 1865, at which time the

elevators began to be common, and led to the

use of five- and six-stoiy buildings. About
1880 the speed of the jjassenger elevator was
increased somewhat, and during the next few
years builchngs of eight and nine stories in

height became common ; during the period up
to 1890 the elevator speeds were gradually

increased, reaching the practicable limit, and
since 1890 the development of the office build-

ing has been along the lines of the carefully

11
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braceil steel skeleton supporting a masonry
covering, with an increased number of stories

and a decreased size of the office unit.

Plan. It is required to produce a building

having the greatest practicable number of rooms
of about unitbrm size, each practically ecpiiilis-

tant (in time) from the street, and each well lit

and ventilated naturally. For a uniform distri-

bution of light during business hours it is de-

sirable that the dix'ect light should be admitted

morning and evening, and diffused light during

the middle of the day, a greater dei)endence

being ])laced upon ditt'used than upon direct

light. It is also desirable that each office

should receive a nearly equal portion of light

during the day. It is therefore necessary that

they should all be symmetrically arranged about

an axis. If this axis runs east and west, the

offices on the north side of the building receive

dirt'u.sed light only during the early morning and

late afternoon in the summer. Those on the

south side have the sun directly on them nearly

the entire year. The direct sunlight on such

offices is too intense to be admitted, and it is

therefore necessary to use awnings or shades,

which darken the rear of the office. If the

axis runs in a northerly and southerly direc-

tion, the offices receive the direct sun in the

morning, and in the afternoon and during the

middle of the day are protected ; shades, there-

fore, ai'e unnecessary, and the diffused light fills

the entire room during the greater part of the

day. In courts, the direct light is oidy avail-

able during a small portion of the day ; the

balance of the time the reflected light from the

sides and the diffuseil light must be depended

on. If the long axis of the court is placed in

a northerly and southerly direction, tlie direct

light can reach farther down than would be

the case if tlie axis were placed in another di-

rection, and the reflected light will be much
better. This follows as a necessary conse-

quence of the laws of reflection, and can be

reailily demonstrated by using a candle to rep-

resent the sun and a rectangular box having light-

coloured sides 1x3 inches in jilan and 6 inches

high. By placing the long axis of the box in

various positions with reference to a meridian,

the amount of light can be noted on a piece of

tracing paper held at the bottom. To insure

the even distribution of the light during the

business days, lay off on a full circle the twentj'-

four hours which comjjose the day, draw two

radii, one to 9 a.m. and one to 5 p.m., and bi-

sect the angle formed by these two witli a third

radius. This radius should be the apjiroxi-

raate bearing of the court axis. The aim being

to provide an equal nundx'r of unit offices of

equal desirability, a unit building is <lcvcloped

by placing two rows of offices on either side of

a centre corridor, the offices oj^ening to the street

or (-ourt. As many unit buildings shoidd be

1:;
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arranged in parallel rows as the lot permits,

leaving adeciuate court space between thera and

joining them at their northerly ends, unless

there is some controlling reason due to the po-

sition of the lot or the exceptional length of the

building, by means of a cross building contain-

ing the stairways, elevators, and connecting

corridors. Wider coiu'ts are needed for high

buildings. The size of the office unit depends

on local demands and the size of the lot, var)--

ing from 9x15 feet up to 15 X 25 feet. The
corridors should vary from 4 to 6 feet in width,

and the walls from 1 foot to several feet in

thickness. The unit building will vary in width

from 37 to 60 feet or more. The cross corri-

dors should be '2b per cent, and the landing

in front of the elevators 50 per cent, wider

than the side corridors, with 12 feet as a maxi-

mum. The main hall, from the street to the

elevators, should be at the street level, 7 feet

wide in small buildings and 12 feet wide in

larger ones. All of tliem should receive direct

light and air from at least one window. The

courts should be from 18 to 25 feet wide. In

buildings of an L shape, the elevators can be

placed at the angle of the L.

Height. Present practice ranges from ten

to twenty stories. The limit is fixed structur-

ally l:iy the smallest dimension of the lot when
the building is free standing or designed to be

entirely independent of its neighboui's, and eco-

nomically, by reaching the point where the

rental value of the additional story is not suf-

ficient to pay the interest on the cost of the

story, for the loss of space due to increase in

the number of elevators in all the stories, for

loss of space in the court, and for increased cost

of service. All of these items are serious in

amount, but cannot yet be definitely deter-

mined. The author believes that the limit is

at aliout sixteen stories, regardless of the size

of the lot, and that as the lot decreases in size

the height should ilecrease. The total height

of the building is influenced by the height of

each story, which should generally be one-half

of the deiith of the rooms, but never less than

9 feet for the office floors and 12 to 15 feet for

the first and .second floors. If an excessive

height is given to the story, tlie light is not

materially improved, and the cost of the build-

ing ami of the service of the building are both

needlessly increased.

Windows. The windows should occujjy

an area of from 30 to 50 per cent of the entire

area of the exterior walls of the office, Ije-

ing so ))laceil tliat the top will be no more than

1 foot below the ceiling and practically square-

headed. The usual practice is to hang the

wimlows on i)ulleys and weights, dividing the

sash into two parts, with the provision made,

in the best pra<rti(!e, to rotate the sash in the

frame, thus aflbrding double the opening for
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ventilation in the summer, and permitting the

outside of the glass to be cleaned without

danger. Side-pivoted and casement sash are

also used to a certain extent. They should be

so arranged as to be easily cleaned. Generally,

about 35 j)er cent of window surface in the

wall gives a very efficient light. Very large

glass surfaces should Vje avoided in cold climates

iis the glass radiates externally, the heat of the

interior producing the ettect of a draught which
is difficult to neutralize. Bay windows are

used in certain localities and seem to meet the

approval of the tenant, but are objectionable on

the score of cost, additional fire risk, and are

not always efficient in adding to the rentable

area of the office. They are always difficult of

satisfactory architectural treatment. The re-

veals of the windows are generally fixed by
architectural considerations ; any portion ofthem
not required for ettect should be placed inside

of the windows, and the area of the room in-

creased by reducing the thickness of the wall

underneath the window as much as practicable.

Elevators should all be grouped at one

point at the end of a coiu-t. Good service

requires that a car shall be in front of a landing

going in each direction every forty seconds.

The height of building and speed of car fixes

the number, and the number of offices per floor

fixes tlie size. The car should be at least 5x5
feet and should not exceed 7x7 feet. Some
form of automatic indicator operating within 8
feet of a landing must be used in high-speed

service to indicate the requirements of pas.sen-

gers on landings. The division of the cars into

way and express, or into sections, one section

serving the lower portion of the building and
the other the upper, is one that on its face

seems to be good ; but practically it is open to

objection as causing delay and congestion at the

bottom landing. In buildings of reasonable

height this question does not arise.

Stairs are used simply for communication

from one floor to another and for emergencies.

They should be made entirely of masonry and
iron without winders, and if more than 4 feet

wide should lune a hand rail on each side.

They should be protected by their position so as

to remain free from flames and smoke in case of

fire.

Trimming. The preference seems to be

generally for wood floors in the offices, though

ground cork on plastic asbestos may soon be

in general use ; mosaics or marbles in the halls,

corridors, and toilets ; wood trimming to the

windows and doors on the office side, and in the

best buiklings fireproof, or wood covered with

slicet metal on the corridor side. Communi-
cating doors between offices may lie fireproof or

not. depending ujion tiie character of the build-

ing and funds available. The windows, as

before mentioned, may be double hung, or may
16



OFFICE BUILDING
be made casciiiout wiiuluws, u|ic'uiug out, there

being two saslies in the frames. The doors

should always have transoms over them for

ventilation. Oec'asionally the entire upper half

of the corridor partition is made with sash and

frames. Tiiis is objectionalilc on the score of

fire risk, and because in many oftice.s the space

is rccjuircd for booki'ases, pictures, large map.s,

etc. Fire])laces are .sometimes placed in the

office, but are objectionable, occupying valuable

room, thereby decreasing the rental value of the

office. In localities where the size of the lot

occupied by the building has resulted in very

deep offices, fireproof vaults have been intro-

duced, simply to use up the room, as safes are

generally ]n'eferred. Oencrally, conveniences of

this character which are built in the room arc

likely to meet with the ap|iroval of but a

restricted number of tenants, antl may profitably

be omitted.

Toilets. General toilets for the use of the

buildings should be provided on each floor

where the nmuber of offices .served is large, or

where the lot is 100 x 100 feet or larger.

Where the lot is smaller the toilets should be

grouped on two floors, and a considerable space

devoted to them. All of the closets should be

in any ca.se open for the general use of the ten-

ants. Hot and cold water shcudd l)e supplied

to the washbasins, and if the building is of very

high grade, cooled and filtered drinking water

may also be supjilied. AH toilet compartments

and floors should be of marble, with the com-
partment-slab lifted at least 8 inches above the

general floor level. There should be a marble

wainscot G feet high. Side walls and ceilings

above the marble should be finished iu enamelled

paint or thin tiles, so that every portion can be

washed. The toilets must be placed so as to

have one window opening to the outer air and
preferably two. Toilets should be ])roportioned

on the basis of one water-closet for every five

offices, one washbasin and one urinal for each

two closets. Every office should also be pro-

vided with a washbasin near the rear, sup])lied

with cold water. All of the fixtures shoidd be

of the most approved sanitary form with brass

fittings, entirely open, and should be served

witli plumbing pipe of the most approved form.

(See Plumbing.) Where toilets are grouped

on two floors, it is necessaiy to provide at least

one washbasin and closet for emergency use on

each floor.

Heatinr/ should be direct radiation, low

pressure steam, with the radiators placed in

front of the windows with their tojjs below the

sills. E.xperience has been had with indirect

hot air heating, direct-indirect heating, and va-

rious modifications of both, on both large and

small scales, and found unsatisfactory. In

some cases the steam pipes are concealed in

chases in the walls, and in other cases they are
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left exposed. In some ca.ses the supply is by

the usual two-pipe syst(!m, and in others Ijy a

one-jiipe system. In the author's e.xpeiience,

e.\po.sed ]iipes of the one-jjipe system for build-

ings of moderate height are satisfactory. Where
buildings arc very high the sup])ly mains be-

come so large as to be unsightly and should be

hidden. (See Engine Itoom ; Waiming.)

ArtiJirAal lirj/itiiig is almost exclusively by
means of incandescent electric lights through-

out the entire building. Gas is sometimes in-

stalled as a reserve for general illumination, and
sometimes installed only in the hallways. The
ilhiniinatiou of the entrance halls and other

I)ortions of the building may be by rows of

small lamps at or above the cornices, lighting

by means of n-flected rays i)rinci|}ally, or by
clusters of light at the ceiling, siiadcd on the

umler side with ground gla.ss. In special (daces

the enclosed arc lamjjs are used to advantage.

All of the ceiling outlets in the jiublic places

should be controlled by a switch operated by a

key. In buildings operating all night it is

economy to run sjiecial circuits for hall lights, one

for general illuminatitm and the other for the

night lights. The lighting of the office should

be by means of a small ceiling or lighting out-

let, the fixture being jjlaced near the ceiling

and controlleil by a switch at the entrance door.

The desk illumination is provided for by means
of a circuit running entirely around the exte-

rior wall of the building in the baseboard or

picture moulding, which should be formed with

wire channels to act as a moulding, permitting

branches to be taken ott' to any of the side

walls desired, bracket fixtures or unsightly cord

pendents being entirely avoided. Each floor

should be provided with a separate riser con-

trolled by an independent switch in the engine

room, placing the lighting of the building un-

der the control of the engineer. (See Light-

ing, Electric.)

Teloplunies. Provision sliould be made for

the introiluction of the ti'lephone and messenger
calls to eveiy office unit, providing one or more
cable ways through the building, from which
telephones can be extended through the mould-
ings in the base.

Mechanical Plant. The building shouhl

be entirely self-contained, the most economical

operation resulting from the combination of

good boilers, good engines and generators, eco-

nomical pumps, exhaust steam heating, and
above all a competent chief engineer.

— George Hill.

(For the construction of the high modem
office building see Fireproofing ; Foundation

;

Iron Construction ; Wind Pressure. See also

Legislation.)

OFFSET. Distance or dimension taken per-

pendicularly to a main line or direction ; the

amount of a comparatively slight projection
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O. G.

measured or considered as at right angles to the

main structure or surface. Hence, where such

a projection is caused horizontally by a diminu-

tion of the thickness of a wall, the surface

or piece forming the top of the projecting por-

tion. The several diminutions in horizontal

size of a buttress, in Gotliic architecture, are

properly offsets, but are commoidy spoken of as

weatherings, which term applies, properly, to

the exposed pieces of stone.

O. G. Same as Ogee (adj. and noun) ; a

coramijn trade terra.

O. G. DOOR. A form of stock door com-

mon in part.s of the United States, so called

because made with stock mouldings having an

ogee section.

OG-EI!. A double or S curve ; applied espe-

cially to the jn-ofile of a moulding.

Reversed Ogee. An ogee when used as an

overhanging jjrotile convex above and concave

below ; so designated from association with

Cyma Reversa, which is an ogee so placed.

OGIVALE. In French, characterized by

the use of the Ogive ; the term being aj)]jlied

especiaOy to Gothic architecture, and .signifying

often merely pointed in style, or having pointed

arches. By extension, having a form resem-

bling in outline a pointed arch. (See Ogive.)

OGIVE. In French, properly, one of the

diagonal ribs in a Gothic vaidt. This signifi-

cance has been maintained by Viollet-le-Duc

(Diet. Archil., s. v. Ogive), who points out that

the term <yroi.v d'aw/ives meant in the four-

teenth century a pair of diagonal ribs. As,

however, the tei'ra itself carried the idea of

curves meeting one another, and as the result-

ing form which struck the eye was always like

that of the pointed arch, it resulted that the

term has been generally applied in French writ-

ing to an arch made up of two circular curves

meeting in a point. Even so accurate and so

recent a writer as Auguste Choisy uses the

terms oyive and or/ival as applied to a pointed

arch. The term seems to be as well established

as is the adjective Gothic itself, as qualifying

the pointed an-hitei-turc i«f the Middle Ages.

OGNABENE, ANDREA
; goldsmith and

sculptor.

The son of Jacopo, a goldsmith of Pistoja.

In 1.316 he made the bas-reliefs from the life

of Clirist in the altar of S. Jacopo at Pistoja

signed per me .\ndream iacobi ognabenis
AVRIFICEM DE PisTORio. TIlis famous altar

was begun in 1287, continueil l)y Ognabene in

1316, by Giglio in 13.53, by Piero of Florence

in 1357, and by Leonardo di Giovanni in 1371.

Marcel Reymond, La Srnlptnre Florentine;
Alfred Darcel, Lp.i Aiitel.i dc PiMnin H de Florence.

OHLMULLER, DANIEL JOSEPH : archi-

tect ; 1., .Ian. 10, I7'.i|
; d. April I'L', 1.S3!).

A pupil of Karl von Fisciier (.see Fischer,

Karl von). He iissisted Klenze (see Klenze)
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OIL PAINTING
on the Glyi)totlteli in Munich, and built the

brick Gothic church in the Au suburb of the

same city.

Seubert, Kunstler-lexicon.

OILET. Same as Eyelet.

OIL PAINTING. That painting which Is

done with odours mixed with oil— usually

linseed oil, with or without a drier.

Although oil painting is mentioned by the

monk Theophilus (eleventh century?) and Cen-

nino C'ennini, who interprets the methods of

the fourteenth and early fifteenth centuries, and
though it may liave been emjiloyed occasionally

as a medium for nnu'al painting, both in mediae-

val and early Renaissance times, certainly its

general use does not antedate the great Vene-

tians. Leonardo da Vinci tried it with disas-

trous results in his " Last Supper," and

Sebastian del Piombo was constantly advocat-

ing its u.se, though he failed to convert either

Michelangelo or Rajiiiael, wlio preferred the

fresco process.

Oil paintings invariably darken with age, for

the folhjwing reasons ; Oil is composed of an
oil aci<l linketl with glycerine ether. Soap is

a compound of an oil acitl linked with alkalies

or oxide.s, such as potash, .soda, lime, lead, zinc,

iron, etc. The white lead used by painters is

a strong soap maker ; zinc white and the iron

oxides less so. While it seems to be certain

that soap making, either by the pigment itself

with the linseed oil, or by the addition of a

drier, imjjroves the solidity and durability of

paint, it is equally certain that all soaji making
has a tendency to redden or yellow. Oil paint-

ing cannot be used on fresh plaster, because the

caustic lime combines with oil to make an ex-

cess of soap which, if the plaster be very wet,

will run down the wall together with the ])aint.

But even when the plaster is dry, the wall

should be protected by several coats of paint

(oil being entirely omitted or reduced to a mini-

mum), or other intervening material, such as

canvas (as explained below), if it is to receive

oil ).)ictures ; for dry plaster (carbonate of lime,

or chalk, with sand) changes some pigments,

especially if these be exposed to any dampness,

which is almost ine^•itable. Chalk witli white

lead or zinc white easily prochu'es a yellowish

white when mixed with oil. Moreover, oil is

saponified by wet chalk. The yellowing of oil

is not caused by soap making alone ; it is also

caused by want of light. The less light there

is, the yellower and darker oil-mixed jiigments

grow with time. The cure— if tiiere be any

—

is sunlight. No more oil shoidd be used than is

absolutely necessary— since oil, especially in

combination with white lead, is a darkening

agent. Sometimes it hajipens tliat decorative con-

ditions exact rich, low-toned pictures, and under

such circumstances oil woidd i)rove an excellent

medium, the lowering of the tone with time
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OKTASTYLOS
being of no inii)ort. FreiiiuMitly tlio paintiiif^

is not executed on the wall itself, but on can-

vas, and afterward transferred to the wall.

Occasionally this canvas is attached to the wall

by means of a stretcher. If the canvas be

large this method is not to be recommended,

owing to the shrinkage and e.\i)ansioii of the

canvas. The process called " niarouHage " is

preferable, the painted canvas being laid in a

bed of white lead, mixed with boiled oil, dam-

mar varnish, and a drier, previously a])plicd to

the wall. Even to this process there are objec-

tions. The surface of the canvas is never (piite

so flat as the painteil plaster would be, and fre-

quently there are awkward joints. Nor can tiie

canvas be api)lied to concave or convex surfaces.

Moreover, it is proliable that the great an)oMnt

of oil with which the white lead is mi.xed will,

sooner or later, darken the superimposed picture.

To obviate this source of danger, oil might be

omitted and the white lead mixed with some

such medium as dammar varnish. Glue should

not be used, if there be any exposure to damp-

ness.

The surface of the finished oil painting is apt

to shine in spots. To prevent this, turpentine,

or Ijetter still, turpentine and wax, should lie

freely added to the colours with which the ]jic-

ture is painted, or a final coat of wax and tur-

pentine be apjilied.

— Frederic Crowninshield.
OKTASTYLOS. An octastyle building

(Vitruvius).

OLD COLONIAL ARCHITECTURE. (See

Colonial Architecture ; United States, Ai'chi-

tecture of, § II.)

OLIVIERI, PIETRO PAOLO; architect

and sculptor ; b. 1555; d. 159'J.

During the reign of Clement VIII. (Pope

159:^-1605) he built the great altar of the

transept of the church of S. Giovanni in Lat-

erano, Rome. In 1591 he l.iegan the cluirch of

S. Andrea della Valle, Kome. The nave was

Completed by Carlo Maderna (see Maderna).

The fa(;ade is later. He made the monument
of Gregory XL in the churcli of S. Francesea

Romana.
Gurlitt, Geschichte des Barocjcstili's in Italien ;

Ebe, Sprif-T{(')ia>f:sii)trt>.

OMODEO (AMADEO), GIOVANNI AN-
TONIO ; architect and .sculptor; b. 1447;

d. Aug. 17, 1522.

Antonio was bom near the Certosa at Pavia,

and was attached to the works at that btiilding

at the age of nineteen with his brother Protasio.

About I470-147I he built the chapel of the

C!olleoni at the church of S. Maria Maggiore

in Bergamo. He de.signed also the monuments

in tliis chapel to Bartolommeo Colleoni and his

daughter Medea. About 1478 he returned to

Pavia, and in 1490 succeeded Guiniforte Solari

(see Solari, G.) as architect of the Certosa.
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OPPBNORT
(For origin of this building, see Bernardo da

Veneziii.) The facade of the Certosa was car-

ried out by himself, his a-ssociates, Benedetto

Briosco (see Briosco, B.), the Mantegazza (see

Mantegazza), and alioiit thirty others who.se

names are known. H(' was at the same time

supervising architc(,'t of tlu; catluidral of Pavia.

From 1499 to 1508, witli Giovanni Jai'opo

Dolcebuono, he directed tiie work on the central

tower of the cathedral of Milan, which they car-

ried to the summit of the octagon.

Calvi, Mdtizir ; Calvi, La Fondnzionn del

Ti'inpio dcUa CcrUim ; Miintz, llc.naissance ; Per-
kins, Tiisran Sriil]'t(irs.

ONOFRIO DI LA CAVA ; architect.

He liuilt tlie a(juc(hi('t of Kagusa, Dalmatia,

and ill 14.'55 began tlie Palazzo del Rcttore.

OOLITE. Oolitic limestone. A limestone

ciiniposeil maiidy of small concretionary graiudes

of lime carbonate, and resembling the egg.s, or

roe, of fish. Example, Bedford Oolite.

OPAION. A. In Greco-Roman archieologj",

an opening, as in a roof, for smoke to escape.

B. In Greek aichitecture, same as Lacunar,

B. This is the Greek term corresponding to

laciniariiim in Latin.

OPEN-TIMBERED (adj.). Having the

find ier\v( irk ex|.Mi.-<cd ; having the wooden frame-

work not concealed by sheathing, pla.ster, or

other covering. (For open-timbered roofs, see

Wood Cdnstnicti.in, Part I.)

OPERA DEL DUOMO. The workshop of

a cathedral ; a term connnon in Italian as de-

scribing a building in which certain necessary

work is or has been done in connection with a

cathedral, and in which important models, his-

torical documents, and the like are sometimes

preserved.

OPERA HOUSE. A building intended

primarily for the jiublic jierformance of openis,

but hardly to be distinguished architecturally

from the Theatre.

OPHITES. Lapis ophites. (See Serpen-

tine.)

OPISTHODOMOS. In Grecian archre-

ology, a back or subordinate room or jjorch : in

two general senses :
—

A. Same as Epinaos.

B. A smaller division of the whole naos or

cella ; the treasuiy ; the back room of the

temple, sometimes opening into the larger room,

sometimes opening only upon a back portico,

wliicli is then the eiiinaos.

OPPEN-OORDT. (See Oppenort.)

OPPENORT (OPPEN-OORDT), GILLES
MARIE; architert, decorator, and engraver;

b. .July 27, 1672 (at Paris) ; d. March 13, 1742.

Gilles Marie was the son of Cander Johan

Oppen Oordt from the province of Guildres in

Holland, an ^hhiiste (worker in fine woods) who
appears frequently in the accounts of Jules

Hardouin-Mansart (see Hardouin-Mansart. J.)
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OPSTAL
and a pensionnaire of the king at Rome. Op-

peuort was directeitr yeneral des bdtiments et

jardins of the Duke of Orle'ans, then regent.

In 1719 he continued the construction of the

church of S. Suljjice, Paris, which liad been dis-

continued since 1 <J75. He completed the church

except the portal, which was added by Servan-

doni (see Servaniloni). He built the great altar

of S. Sulpice. Oppenort was one of the chief

decorators engaged in developing the style asso-

ciated with the reign of Louis XV. His prin-

cipal collection of engi-avings, Recueil des

(Buores, coiitenant . . . sculptures sur 2>ien'e,

sur marbre, . . . fragments d'architecture,

has been reproduced in facsimile (1 vol. 4to,

Paris, 1888).

Mariette, Ahecedario ; Guilmard, Les ma'itres

orncrniiuisti's ; Guift'rey, Comptes de Louis XIV.;
Lance, Dict.ionnaire ; Lazare, Dictiontiaire des

rues de Paris.

OPSTAIi (OBSTAL), GERARD VAN;
sculptor; b. IGOi (at Antwerp, Belgium): d.

1668.

He began the practice of his profession in

Flanders, and was called to France by Riciielieu

in 1630. He executed decorative sculjiture at

the Louvre, Tuileries, Hotel Carnavalet, the

portal of the hospital of La Salpetriere, the Palais

Royale, the Palais de Justice, and the Hotel

Lambert, all in Paris. He held the office of

sculpteur ordinaire des bdtiments du roi.

Lami, DIctionnaire des sctilptenrs franrais

;

Guiffrey, C'lniijitfa (h- Louis XI V.

OPTICAL CORRECTION. In architec-

ture, an expeilient resorted to for the purpose

of correcting a disagreeable appearance of certain

lines or masses ; thus, a perfectly horizontal

beam or girder is apt to look as if it sagged

downward in the middle, and an optical correc-

tion would be the giving to this beam a camber.

Many refinements in design (see Refinements in

Design) in ancient and mediaeval architecture

have been assumed tcjo hastily to be mere at-

tempts at optical correction, but many of them
are of this character.

OPUS. In Latin, Work, in the sen.se of

labour or the results of labour ; the conunon

term used in composition in the modern European
languages for masonry, embroidery, and decora-

tive work of dirt'erent kinds. Some of these

compound terms are taken direct from classical

authors, and are applied without a perfect

knowledge of the subject to pieces of work left

us by antiquity. Tiie piece of work exists, the

name is found in a classical author; b\it it is

often uncertain whether our modern application

of tiie given name to the given piece of work is

accurate. This is peculiarly the case witii the

terms borrowed from Vitruvius (II., 8, and
elsewhere), whose extremely cursory and unde-

tailed descriptions leave his preci.se meaning
uncertain in too many instances. (See the titles
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OPUS TECTORIUM
below ; see also Classic Architecture ; Masonry

;

Mosaic ; Roman Imperial Architecture.)

OPUS ALEXANDRINUM. (See Mo.saic.)

OPUS ANTIQUUM. Same us Oims In-

certuni.

OPUS GRiECANICUM. Work dcjne in

the Greek manner ; apparently a pavement, as

of mosaic, or an inlay of marble, Kup])oseil to

resemble in pattern or in workmanship the work
(lone by the Greeks.

OPUS INCERTUM. Roman masonry, as

that of walls, the surface of which disjdays ir-

regularly placed stones of dirt'erent sizes, or even

bands or other parts of brickwork. The sig-

nification appears to be limited to the facework

of a wall. (See below 0|ms Reticulatum ; Opus
Spicatum ; Opus Testaceum.)

OPUS INTERRASILE. Incised ornament

;

made either by cutting away tlie pattern and

leaving tlie ground, or by cutting away the

ground and leaving the iiattern in low relief.

OPUS ISODOMUM. Roman masonry

done with regulai' rnurses, (See Isodonnun.)

OPUS LATERICIUM (LATERITIUM).
Masonry of tiles, or faced with tiles. (Compare

Opus Testaceum.)

OPUS LITHOSTRATUM. (See Mosaic.)

OPUS MUSIVUM .Same as Mosaic.

OPUS PSEUDISODOMUM. In Roman
ma.sonry, a kind of stumunik or ashlar in

which, while the stones of each course were

alike, they ditt'ered from those of other courses

in respect to height, lengtli, or thickness, so that

while continuous horizontal joints were main-

tained, such joints were not necessarily the same
distance apart in the wall. (See Opus Isodo-

mum.)
OPUS RETICULATUM. Roman masonry

faced with squared pieces of stone, usually very

small, and set anglewise so as to cover tiie face

of a wall, as it were with a net of joints cross-

ing each other at right angles and making an

angle of forty-five degrees with the ijerjiendicular.

(Coni|iare what is said under Opus Incertuni.)

OPUS SECTILE. (See Mosaic.)

OPUS SIGNINUM. Plaster or stucco

stateil to have been maile of fragments of pottery

ground up with lime ; sometimes, as in Pompeii,

used for floor covering, which nnich resembles

Terrazzo Veneziano. The name appears to be

derived from the town of Signia in Latium.

OPUS SPICATUM. Masonry faced with

stones or tile whicli are arranged in herringbone

fashion or in a similar pattern, |jroduciTig sharp

points or angles. (See what is said above under

Opus Incertum.) Tiie adjective .ipicutu.% sig-

nifying iiaving spikes or cars as of wheat, etc.,

is applicalile to otlier surfaces than tiiose of a

wall. Thus, texta.eea spivata is a pavement
laid herrinirb(in<' fashion.

OPUS TECTORIUM In Roman building,

a kind of stucco used to cover walls in tiiree or
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OPUS TESSELATUM
four ooiits, the finishing mut ticing pnictically

an artificial marble usually polished to a hard

surt'aee to receive paintings. The distinction

between this and Opns Signiimni is not clear

(Middleton).

OPUS TESSELATUM. (See Mosaic.)

OPUS TESTACEUM. Ma.sonry faced with

tiles. This terra, like Opus Incertuni and others

given above, refers to the face of a wall only,

the mass or body of the wall not being considered.

OPUS VERMICULATUM. (See Mosaic.)

ORANGERIE: ORANGERY. A building

of the nature of a cold greeidiouse (see Crreeii-

house) used for the .storage in winter of orna-

mental trees in tubs. The frequent employ of

orange trees in this way in connection with

pnljlic and private jialaces has caused the use

of the term for permanent houses of the sort,

wliich are sometimes of considerable arcliitcctural

importance. The Luxembourg collection of

jiaintings and sculpture is now housed in the

orangerie of the palace, which has received some

modifications for the purpose.

ORATORY. A. Same as Domestic Chapel

(which see under Chapel).

B. A small chapel of any sort, more par-

ticularly one intended for solitary devoticm ; a

place of prayer and not a place for liturgical

celebration of any sort. An oratory was often

erected as a memorial. At jjlaces where it was

suijjjosed that a miracle had taken ]ilace, or

upon the site of the cell or other habitation of a

sainted personage, an oratory was often raised,

and most of these were extremely simple struc-

tures. Some few were of architectural im-

portance. The chapel of a fortress, or a secondary

or minor chapel within its walls, is often called

an oratory.— R. S.

ORBAIS, JEAN D' ; architect.

His name and image were in the Laby-

rinth of the catliedral at Reims (destroyed

1779).

ORBAY, FRANCOIS D' ; architect ; b.

1634; d. 1697.

Son-in-law and pupil of Levau. He workeil

under the direction of the latter upon the Col-

lege Mazarin, now the Palais de riustitut (see

Institut), and later upon the Louvi'e. He built

other important buildings in Paris, and designed

the Porte Peyrou at Montpellier (Herault), a

memorial arch, built 1690-1710, in honour of

Louis- XIV., and especially of the Revocation

of the Edict of Nantes.

ORCAGNA (ANDREA DI CIONE)
;

painter, mosaicist, sculptor, aichitect, and poet;

b. about 1.308 (Vasari) ; d. about 1369.

The name Orcagna is an abbreviation for Ar-

cagnuolo. Orcagna is, after Giotto (see Giotto),

the greatest Florentine master of the four-

teenth century. He was, according to Vasari,

a pupil of Andrea Pisano (see Andrea da Pisa),

and doubtless came directly under the influence
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ORDER
of Giotto. In 136S he; appears as a raendjer

of the Coinjiagnia di San Luca. In 1357

Oi'cagna (•omi)ete(I unsucce.ssfidly with Fran-

cesco Talenti for the capitals of the i)iers at the

Duonio, Florence. In the same year he finished

tlie frescoes, including th(! ])aradise, of the Strozzi

cha])el at S. Maria Novella, Florence. Be-

tween 1349 and 1339 he was cupomacMro
of Or S. Michele, Florence, and executed the

only work of architecture and sculpture which

can with certainty be ascribed to him, the

taliernacle constructed to contain a miracle-

working i)icture as(:ril)ed by Milane.si to Ber-

nardo Daddi. The balustrade was added in

136() by the goldsndth Piero di Migliore.

Orcagna was called in 1 3.59 to Orvieto, wdiere

he worked on the mosaics of the fa(;ade of the

Duomo until Sept. \i, 1362. Vasari prolmbly

(^)nfuses Andrea di Clone with Benci di Clone

(see Benci di Clone) when he ascribes the

Loggia del Lanzi to Orcagna. (See Talenti,

Simone.) Orcagna died seven or eight years

before this building was begun.

Karl Frey, Lo(/(/ia dci Lntisi; Castellazzi, Or
San Michele; Luigi V\.\n\\^ Dnnmo di Orvieto;
Crowe and Cavalcaselle, Puiiiliini in Itahj; Vasari,

Milanesi ed. ; Vasari. Bhi.-lifii-ld-llniikin.s ed.
;

Reymnnd, Sculpture Florentine ; l'erl<ins, Tuscan
Seulptorg.

ORCHESTRA. A. Originally, in a Greek

theatre, the place occupied l)y the dancers and

chorus about the altar, of Dionyso.s, and later

the circular space reserved for that purpose

between the auditoriunr and the proscenium.

B. In the Roman theatre, a semicii-cular

level space between the stage and the first

semicircular rows of seats, reserved for senators

and other distinguished spectators.

C. In a modern theatre, music hall, and the

like, the space reserved for the musicians.

D. In the United States, by extension from

the last definition, the main floor of a theatre or

similar place of entertainment. A recent sub-

stitute for Parquet. (Compare definition B
above.) — D. N. B. S.

ORCHYARDE ; architect.

Orchyanle built Magdalen College, Oxford,

which was founded l.iy W'aynfiete, Bishop of

Winchester, in 1448.

Ackernian, Historii of Oxford University.

ORDER. Primarily, a row, a course of

stones, a rank of similar objects. Hence, in

architectural practice, two significations, which,

though apparently very different, are akin.

A. In masonry, a course of stones, one ring

of an arch or the like, considered as part of a

larger stmcture. Especially, in arcuated build-

ing, such as the Romanesque of the north of

Europe, one ring of an arch which consists

of several rings of dift'erent thicknesses, horizon-

tally. In some cases there are three or four

such rings, but the arrangement of two is more
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ORDER
common. A section through the completed

arch in such a ease is like a double flight of

steps, the intrados being much narrower than

the extrados, and the arch thickening upward
or outward with tlie offset from each order to

the one next above or outsi<le of it.

B. The columns with their entablature of aiiy

building; but especially of Greek, Greeo-Roman,

or neoclassic architecture. In this sense, the

term is often limited to a single shaft with its

appurtenances as above ; for the distinction bp-

ORDER
established five orders, namely : the three above

named ; tlie Tuscan, which to Vitruvius would

have seemed a plain form of Doric and nothing

more ; and the Composite, wdiich to the Roman
Imperial builders must have seemed meiely one

of the many varieties which the Corinthian style

had to unilergo. Neither the classical nor the

post-Renaissance writers speak of the Grecian

Order, Fig. 1: Grecian Doric; that of the so-called Temple of Neptune at P.estua

tvveen one order and another is marked by the

details of one such unit of a colonnade. The
orders known to Vitruvius (the only writer on

anOiitecture of classical times whose works have

survived) are three: Doric, by which he means
that Roman style of column and entablature

which is found in a few Italian Imildings ; Ionic,

by which he means the Roman Ionic as seen in

buildings of his time, which have now disap-

peared, but which may have been of a style

very similar to tiiat of Greece ; and the Corin-

thian. The writers of the sixteenth century
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Doric, although the buildings at Pwstum must

have been known to the Roman builders, and al-

though it is very different from the Roman Doric.

Modern designers in some modifications of the

classical styles have made many attempts at de-

signing new orders, and some of these have been

effective ; but none has been ]ier|ietuated or modi-

fied by later designers. (See Columnar Archi-

tecture ; Composite : Corinthian : Doric ; Grecian

Architecture ; Greco-Roman Architecture ; Ionic

;

Neoclassic Architecture ; Roman Imperial Ar-

chitecture ; Tuscan Architecture.) — R. S.
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ORDER
Colossal Order. One i)t' :i liciglit ^I'-'itly

Iwyuiid that of one story uf the building

within ; cspeciiilly one of nearly the whole

heii^-ht of the buililing. It has often been

stated that this device, unknown to antiquity,

ORDER
tiers of windows between the antique eolumns

and beneath the original entablature. This is

a hasty eonclusion, as examples existed at an

earlier epoch. An early instance is in the two
.similar fronts of the museum buildings on the

Order: Grecian Doric; that of the P.4.rthenon; h.wing the Entablature much less high and
THE Echinus much less spke.\ding, in Proportion, than those at Paestum.

orignated in the modern Dogana (custom

house) of the city of Kome, which was built

late in the seventeenth century on the founda-

tions of an ancient temple, generally called

Temple of Neptune, and which has its three

29

Campidoglio (see Capitoline Museum, under
Museum ; Palace of the Conservators) ; and the

largest one known, that of S. Peter's church at

Rome, is hardly later (1550-1580). It was
much used in the eighteenth century.
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ORDER
By extension, an order occupying nearly the

whole height of a one-story building, if large

and high.

Persian Order. One distinguished by the

use uf draped male statues in the place of col-

umns. The term is found in Vitruvius, I., 1,

and the author explains that the victoi-y of the

ORGAN
proportions en arrhilecture, ; Normand, Nouveau
parallele des ordres d' architecture des Grecs, des
llumains et des avtenrs inodernes ; Maucli (Ger-
man translation of precediiii;).

ORDER ABOVE ORDER. (See Superim-
positinn.)

ORGAGNIA. (See Oreagna.)

ORGAN. A musical instru-

ment in wliich sound is produced

by the vibration of tlie air in

pipes of wood and metal, and
whicli is played by tlie keys of

a keyboard opening and shutting

valves of these pipes. Tlie sim-

plest form of this is the instru-

ment carried in the hand or on

Oeder, in Sense .1: Lower Arches of Two Ordeks, the Upper
Order heavily moulded; Upper Arches ok Three Orders;
THE Great Arches carrying the Tower of Two Orders;
jEDBURCiH .\RBEY, SCOTLAND.

. Lacedemonians over the Persians at Platsea led

to the erection (probably at Sparta) of a build-

ing callc(l the Persian portico, the roof being
supported by richly costumed statues of the

barbarians. (See Atlantes ; Caiyatid ; Tcla-

mon.)

Chipiez, Ilistoire critique des oriyines et de !a

formation des ordres Grecs; Faui'C, Theorie des
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Order, in Sense A: Arch of
Two Orders, each h.aving its
Carved Hood Miuliung, the
VoussoiRs OF the Scperior
Ordf.k of Two Colours. Pisa
Cathedral.

tlie left arm, and played on by
the fingers of the right hand,

as often seen in ancient paint-

ings. Tiie church organ, as de-

veloped in modern times, is a

grou]) of instruments rather than

a single one, and each group of

])i|)es and stops is often called

an organ, separately, and usually with some
distinctive epithet, as the swell organ, the solo

organ, and the like, the term " great organ

"

being given to the ))rincipal one of these gi'oups,

which is generally i)laced in the middle. The
architectural aiTaugement of a chmxh organ is

usually made by jihicing it in a large wooden
case with openings in all its sides and entirely
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ORGAN CHAMBER
open at top ; but the attempt to fit an organ

into siieh a case is often aec'onipanied l)y a great

amount of unnecessary work, tlie jiuttitig up of

sham pipes to form synunetrical gi'oujts with

those real ones wliicli are visible, an<l the com-

pletion of a costly eJitiee, for the greater part

of which there is no utility. Anotlu^r plan is

to arrange the ditt'erent groups in an organ

chamber or organ loft, with strict, or very close,

reference to their musical purpose and their con-

nection with the keyboard, and partially to

conceal the whole by a screen, which may be as

decorative as desired and wholly in accordance

with the architecture of the church. This screen,

if low, neeil not even be jjierced or opened ; or

it may fill the whole openings of an archway, or

the like, between the organ chanil)er and the

church pro])er with tracery and pierced carved

work. (8ee the following terms.)— R. S.

ORGAN CHAMBER. That room or space

in which the organ is placed ; often, in a church,

a separate structure between the choir and a

transept, or beside the choir, with a large open

archway between. It is often better, for tlie

musical effect, that the organ should stand al-

most free under the roof of the church, in which

case the space screened off to hold the actual

instrument is hardly called the organ chamber.

(See Organ ; Organ Gallery.)

ORGAN GALLERY. In many churches,

where the organ is placed high above the floor,

an upper floor with a parapet, or screen, front-

ing toward the church, and arranged to receive

the organ. It is often extended so as to afford

place for the singers as well.

ORGANI, ANDREA DEGLI (DA MO-
DENA) ; architect.

The first architect (ingegnere) emidoyed on

the cathedral of Milan (begun 1386). His

name appears in a memorandum of Jan. 1.5,

1387. April 13 he is mentioned as ingcgiierio

domiiii (ducal engineer). In October of this

year he was appointed to superintend the la-

bourers at the cathedral. In a letter dated

Jan. 3, 1400, of the Duke Gian Galeazzo Vis-

conti, he is mentioned as the father of Filip-

pino degli Organi (see Organi, F. degli).

Boito, Dnomo di Milano ; Annali del Dnomo.

ORGANI, FILIPPINO DEGLI (DA MO
DENA) ; architect and sculptor ; il. March, 1 4.J0.

Son of Andrea degli Organi (see Organi, A.

degli). He is first mentioned in a letter of the

Duke Gian Galeazzo Visconti, dated Jan. 3,

1400. He was at this time appointed to a po-

sition on the force employed in the construction

of the cathedral of Milan, and Oct. 12, 1404,

became a regular architect {ingegnere) under

the direction of Marco da Carona. Sept. 16,

1410, he served on the commission which de-

termined the form of the vaulting and flying

buttresses. The upper part of the cathedral

was built from the drawings which he made
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ORIENTATION
at this time {secundum (lesigndni.entirni ma-
ginlri Filippiiii). In 1417 Filijijiino became

chief architect, and retained that ])Osition until

1418. He wade the; monument (jf MariMj (_'a,-

relli (now in the nave of the cathedral), {)rob-

alily with the a.ssistance of Jacojiino Tradate.

liiiitii, DiKimi) di Milano ; Annali del Duomo.
ORGAN LOFT. Same as Organ (iallery.

ORGAN SCREEN. A. In England, larely,

a Uood Screen upoji which the organ has been

placed.

B. An ornamental screen of any sort sepa-

rating the organ chandjer from the body of the

cliun-li. (See Organ.)

ORIEL. A bay window ; especially, one in

an upper story, and overhanging ; carried on

brackets or ccjrbels, or upon an engaged ('olunin

or pier, from which usually a corbelled struc-

ture is carried up to the floor of the oriel. This

distinction is the one usually made ; but in ohier

writers the word is used for bay windows even

of the largest and most massive sort. (Cuts,

cols. 3.5, 36.)

ORIENTATION. Primarily, the state of

one who faces, or of a building which is turned,

toward the east ; hence, in architei-ture :
—

A. The placing of churches so that the priest

at the altar may face the east while he is cele-

brating Mass. It is thought that in the early

days of the Church the priest, in some parts of

the Roman Empire, stood on the other side of

the altar from the worshijipers, and that there-

fore the body of the church was placed east of

the sanctuary ; but that when the priest's posi-

tion was changed so that he turned his back

to the worshippers, then the church also was
changed, with its main entrance toward the

west and its sanctuary toward the east. (See

Ap.se; Chancel; Chevet ; Choir; Sanctuary.)

The practice of orientation in churches is by

no means vmiversal ; thus, in Italy, it is much
less observed than in the north of Europe. The
great church of S. Peter's at Rome, built upon
the site of the early basilica, has its narthex at

the east end and its sanctuary at the west.

B. The placing of any building with refer-

ence, or apparent reference, to any special jioint

of the compass ; thus, the Greek temples have

an orientation which involves the i)laeing of the

main entrance toward the east, or approximately

so ; the larger pyramids of Egyjit have their

entrances carefully placed in a gi\'en special di-

rection, and it is thought that in all these cases

the rising point of a certain star, or some as yet

\inknown and perhaps misunderstood necessity,

has determined these forms of orientation. In

this sense the term is used very loosely, as when
it is said that the builders of Egyptian temples

had little care for exact orientation, i.e. placed

their buildings on axes not parallel with one

another. (See Axi.s, B. ; En Axe, under Axe.)

— R. S.
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Oriel at East End of the CnAPEr., Pkudhoe Castle,
Northumberland. Plan.

•H^

Oriel: .See the Flan, above.

'WiiiiiiiiiliilWii'

Okiel, Front of a Hou.se in Bruges
; c. 1515. Okiel forming Chapel ; Old Town Hall, Peague, Bohemia
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ORILLON
ORILLON. Siiiie as Clrussct.

ORLE
; ORLET. A narrow baiiil, or series

of small members, or units, taking the form of

a border, hence a fillet forming an edging

or border. Specifically, a fillet beneath

the ovolo of a capital. (See Cincture.)

ORNAMENT. That which is added

to a structure of any kind for dei'orativc

purposes alone. The term is distin-

guished from Decoration (see that term

and Decorative Art), because denoting

something wholly ajiart from the neces-

sary structure, which structure may be

highly decorative,

but not orna-

mental.

Sculpture in

the form of Bas-

relief (see that

term ; also Ara-

besque ; Diaper
;

Relief), painting

in the form of pat-

terns when used

as a border, dia-

or the like (see those terms),

and modifications of mould-

Moulding ; Nailhead

Venetian Dentil), are

OSSATURB
Giorgio appears to have liecn born at Zara,

Dalmatia. His family wa.s a branch of the

noble Roman house of Orsini. April 23, 1441,

Ornament in Low
Rklief. Gothic
Sculpture.

WE^^PI'k^^

'^^i$^^MMm^r.
k&^m:Bpi

per, frieze,

mouldings

ings (see Billet

Moulding ; Dentil

all spoken of as ornament, rather in con-

tradistinction to representative statuary

and painting. Thus, the statues set upon
the geison avid showing against the tym-

panum of a Greek temple, or those upon the

Bernini colonnade at Rome, showing against the

sky, are hardly called ornament ; but the half

figures in an arabesque, however realistic in treat-

ment, are parts of a piece of oruament.— R. S.

Ornament : English Romanesque Sculpture
;

the Spaces of an Arcade filled alternately
WITH A Figure and a Panel of Scroll-work.

ORSENIGO, SIMOISTB DA. (See Simone

da Grsenigo.)

ORSINI, GIORGIO (DA SEBENICO)

;

architect and sculptor.
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Ornament carved in Relief ; Betoursa, Syria
;

5th Century.

he superseded Antonio di Pietro Paolo (see

Antonio di Pietro Paolo) as architect of the

great cathedral of Sebenico, Dalmatia (.see

Dalmatia and illastration). This building is

an important example of the transition from

the Gothic style to the Renaissance. In 1444
Orsini built a chapel in the church of S. Rai-

nerio at Spalato, Dalmatia, and in 1448 the

Gothic altar of S. Anastasio in the cathedral

of that city. Between 14.51 and 14.')9 he built

the Loggia dei Mercanti and the fai;ade of S.

Francesco della Scala at Aneona in Italy. June,

1464, he was associated with Michelozzo Michel-

ozzi (.see Michelozzi) in the reconstruction of

the Palazzo del Rettore at Ragusa. In 1470
Giorgio was sent on a special mission to Rome.
In his contract with the cathedral authorities at

Sebeuico he was bound to do some of the carv-

ing with his own hand. The door of his house

at Sebenico, with the bear of the Orsini carved

on the lintel, is still in existence.

Pietro Gianuzzi, Giorgio da Sebenico ; Fosoa,
Cattedrale di Sebenico; Jackson, Dalmatia.

ORTHOSTYLE. Arranged in a straight

row, as I'lilumns ; rare, but used in such phrases

as an urthnstyle plan, or the like.

OSSATURE. In French, the skeleton or

framework of any structure ; hence, in English;
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OSSUARY
such a framework wlieu of a more elaborate

kind, as tlie steel cage construction of modem
buildings.

OSSUARY. A place for the deposit and
preservation of the bones of the dead ; espe-

cially a building for the safe keeping of bones

after the desiccation of the flesh, or of such as

are found in excavating new graves in a ceme-

tery. (See C'harnel House.)

OVERDOOR P.iNEL Modern Parisian Work, in Louis XIV.
Style.

OSTENSORE, LUCIANO. (See Luciano

da Laiiraiia.
)

OUBLIETTE. In niedia-val times, a pit or

shaft constructed or excavated in the masonry
or foundation of a castle, or similar building,

and in which prisoners were confined as in the

most hopeless form of dungeon, or into which

tlicir bodies were thrown.

OUNDY. Wavy, or, l)y extension, zigzag

;

said of a moidding, a string course, or the

like.

39

OVERHANG
OURADOU, MAURICE AUGUSTIN

GABRIEL; architect; b. July 1'4, 18:^2 (at

Paris) ; d. June 27, 11584.

Ouradou was a pupil of Yiollet-le-Duc (see

VioUet-le-Due), whose daughter he married.

He entered the Ecole des Beaux Arts in 1845.
After leaving the school he wa.s appointed in-

spector of the works at the catliedral of Paris

and of the chateau of Pierrefonds. He was
made architect of the diocese of

Chalons in association with Eu-
gene Millet (see Millet), architecte

des monuments hlstoriqxtes in

186.5-1870, and architect of the

chateau of Pierrefonds in 1880.

Bauchal, Dirtionnaire.

OUTBOND (adj.). Bonded, or

forming a liond, along the face of

a wall ; as in the case of stretch-

ers. Composed largely or entirely

of strcti-hcrs.

OUT OF WIND. (See under

Wind.)

OUTPORCH. A porch or

outer \'cstibule ; a term having
no special architectural signifi-

cance.

OUTSHOT; OUTSHUT.
Originally a shed or small wing
built against one end of a house,

independently, and, in constnic-

tion, not forming part of the gen-

eral framing of the house. In

British local usage any small ex-

tension.

OUT TO OUT. Same as Over
All.

OUTWINDOW. A project-

ing loggia, (ir the like. (Com-
pare Bay Window ; Oriel.)

OVE. Same as 0\aim.

OVER ALL (adjectival and
ad\crbial jjhrase). Between the

edges or boundaries ; from the

extreme limit at one side to the cor-

responding point at the other;

esjjecially between two imaginary

parallel lines, or planes, so dis-

posed as exactly to include all

projections on two ojiposite faces

or edges. Said of measurements
and dimensions.

OVERDOOR (adjoi'tival term). Occupying
a space above a doorway, or aljove a door frame,

even when no doorway is oijcncd within it. The
picture panel or the like which fills such a space

is known as an ovcrdoor jjicture, etc., the term
being a modification of the French dessus de
porte. (See Overmantel.) (Cuts, cols. 41, 42

;

4 ••'..)

OVERHANG. The pr( jcction of part of a

structure licyond tiic jKjrtion below; the extcn-
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Plan

OVERDOOR WINDOW; PALAIS DE JUSTICE, PARIS
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OVERMANTEL
sion of an inclined structure or member, outside

of its base, or any lower portion ; tlie amount

by which any part departs from a given vertical

line or plane. (See Leaning Tower.)

Ik ill- iiiiK "1.- lii..i \\v\ iw

OVERDOOR PANEI.I.TNG .\ND Fp.OXTOV, FORMING AN
Attic ; 16th Century ; Torpa, Sweden.

OVERMANTEL (adjectival term). Occupy-

ing the .spare almve a mantelshelf, or the front

of a chimney-breast of any form and above the

open fireplace. Overmantel mirrors, pictures,

panels, and the like are spoken of; the term

being imitated from the French detssns de

chemuii'e. (See Overdoor.)

OVOLO. A convex rounded monMiiig, quar-

ter round in section, orapjiroximating that form.

OVUM (pi. ova). The rounded member,

usually known as an egg, between the darts of

an egg and anchor moidding.

OXEYE. A round, or more commonly, an

oval winiliiw. (Compare Qilil de Breuf

)

OYELET. Same as Eyelet.

PACE. A part of a floor slightly raised

al)uve the general level; a dais; a broad step

or slightly raised space, as about a tomb, altar,

or chimney piece, or forming a landing in a

staircase. The last meaning appears to be the

most specific in modern usage, and in this sense

is eoinmoidy accepted as .synonymous with

space. The latter term would seem to be more

properly applied to the area at the turning-

])lace of a stair which may be occupied by a

landing,— or pace,— or by winders ; and it is

in this sense that the word sj)ace is used
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PAGOT
by Mowat. Called also Footpace, although

this appears to be obsolescent. (See Landing.)

Halfpace. ^1. A landing where one flight

of stairs stops and another begins, the two
flights being on tlie same side of the platform

of the landing. A person going u]) such a stair

reverses the direction of his liorizontal progress

as he reaches and again leaves the landing,

making a turn of 180°. Such a landing is,

therefore, usually aliout twice as long as it is

wide, and extends the fidl width of the stair-

case. (See following subtitles.)

li. A r.aised jjlatform (see Hathpace).

Half Quarterpace. A landing correspond-

ing to one of the two triangular sjjaces formed

by cutting a quarterpace diagonally at 45°,

the other half being commonly filled with

winders, so that the stairs will still make a

quarter turn as described below.

Quarterpace. A landing in a staircase be-

tween two flights whicli make a turn of 90°.

It is, therefore, aliout one half the size of a half

pace, and conmionly about sijuare.

— D. N. B. S.

PACKING. Small stones embedded in

mortar, used to fill up the interstices between

the larger stones in rubble work.

PAD STONE. A stone template such as

is used ibr supjiorting, in a wall, the end of a

girder or of a roof truss.

PADUA, JOHANNES DE. (See John
of Padua.)

P^ONIOS OF MENDE (in Thrace)
;

sculptor.

According to Pausanias, he was sculptor

of tlie statues of the eastern pediment of the

temjjle of Zeus at Olymjna, fragments of

which have been found. His statue of Nike
(Victory), described by Pau.sanias, has also been

found in place.

C'urtius and Adler, Olympia; Pausanias,
Frazer's translation.

PAGNO DI LAPO. (See Portigiani.)

PAGODA. A shrinelike building, often of

great size, in the religious architecture of Hin-

dustan, Ceylon, Burmah, Siam, China, and

lands occupied by Malays, usually in the form

of a tower as in China, or of a lofty stepped,

jiyramidal structiu'e, as, generally, in India.

The term is of disputed etj'mology. (Compare
Dagoba ; Paoh-Tah ; see, also, India, Anlutec-

ture of)

PAGOT, FRANCOIS NARCISSE
; archi-

tect ; b. Aug. ;il, 17t;0; d. Dec. 4, 1844.

A pupil of De la Barre (see Barre), and the

licole des Beaux Arts. In 1803 he won the

Grand Prix de Borne in architecture. Return-

ing from Rome, he settled at Orleans, became

arciiitect of that city, and jirofessor in the local

.school of Architei'ture. He built at < )rl&an3

the Palais de Justice, the grain market, an

abattoir (1823), the library, an insane asylum
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PLATE 111

PAGODA

That, iif the temple of Iloriaji, in Japan. This

and the IIoiiiln are tlie only early buildings in this

establishment. They are of the twelfth century

A.D. The lowest roof is a modern addition. For
the construction of this building, see cuts under
Jajian.





PAILLETTE
(1828), laid out the Ixitanicul j^iirdeii, and fin-

ished the portal of tlie cathcch'ai.

Ilerluisiiii, Arthlcs Orh'utnais ; I>iiiirc, Diiiinii-

nairc.

PAILLETTE. In deroiativo work, a bit

of sliiiiiii;; foU used in picking out relief work
to obtain a jewelled effoet in (toimection with

gilding or other nietalHc applications. (Com-
pare Paillou.)

PAILLON. Bright metallic foil used in

decoration to show through enamelling or

through a glazing with transparent colour, so

as to modify or empliasize its brilliancy, and
bring it into liarniony witli tlie general .scheme

of colour. Tiie term is also extended to gild-

ing, or to parcel-gilding on wood, papier-macln>,

etc., when the gilding is to be glazed over

with transparent colours. (Comiiare Paillette.)

PAI-LOO. In Chinese architecture, a dec-

orative gateway. The design of these gateways

is interesting, because of the general avoidance

of the arch, even when the building is massive

and on a large scale. (Compare Torii.)

PAINT (n.). Any dry colouring matter,

material, or pigment, mixe<l with a liquid

vehicle, so as to be readily ajiplied with a brush

to any surface to protect it from tlie weather or

to give it any desired colour. It differs fnim a

dye or stuiii in that while the latter is intended

to sink into the wood or other siuface to which

it is applied, the former is devised to give it a

superficial non-transparent coating, more or less

impermeable. To this end paint is applied in

several successive coats, put on over a priming

coat, which latter is intended to prevent the

other coats from sinking into the substance of

the material covered.

For woodwork and other parts of a building,

the dry paint is nearly always mixed with lin-

seed oil ; and this mixture may lie thinned with

turpentine, which acts on the oil as a solvent.

The more oil there is the more gloss there is iu

the finished work : hence it is common to use

almost pure turpentine for flatted or mat work.

White carbonate of lead forms the liody of

most paint, pure for white work, mixed with

other powdered pigments as the desired colour

is different from white ; a darker pigment is

sometimes used pure, or a mixture of two.

There are various fireproof paints, waterproof

paints, luminous paints, etc. ; but the essential

function of all of them is, first, practical, to jiro-

teot the material covered from the ert'ects of

exposure ; and second, decorative, to give it

colour or colours to enhance its esthetic value

as an architectural feature. (See Oil Painting

;

Painting.) — H. V. P>.

PAINTED GLASS. (See Window.)
PAINTING. The work of covering any

surface with colours as described under Paint,

or with pigments mixed with water and glue,

called water colour, kalsomine, or distemper.
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PALACE
The term fref|uently includes work done with s

transparent glaze made witli shellac or var-

nish ; the treating of wood with .shellac and oil,

or with wax and other materials in successive

coats, rublu'd down lietween with pumice stone

and oil, to smooth and jiolisli their surfaces and
bring out their beauty of grain and natuial

colour ; and the staining of wood surfaces with-

out concealing the grain, as well as gilding or

otherwise overlaying them with metallic suli-

stani-es.

Painting should sui)|ileni('nt form with

colour, nudving every part of a building testheti-

cally more fit for its various service of luxury

or use. It (^an, to a gi-eat extent, correct errors

of form and proportion by a judicious choice

and comparison of colours. It can ajjpear to

lower a room which is too high, or heighten a

room which is too low ; on the other hand, it

(an diminish or even destroy an architectmal

ett'ect by want of sympathy with it. (See

Mural Painting ; Encaustic ; Fre.sco ; Fresco

Seeco ; Gilding ; Intonaco ; Kalsomine ; Oil

Painting; Polish; Staining; Water Colour.)— H. V. B.

PAINTING ROOM. A studio, atelier, or

workshop for the use of a painter as an artist.

Experience has shown that the local conditions

best suited to his work are a room, large and
lofty, to accommodate large canva.ses, and tc

give ample s]5ace for the furniture, models,

draperies, and other equipments essential to the

)iractice of the art ; it should be most abim-
ilantly lighted, mainly from the north,— in

north latitude,— so as to give higii and low
light, governed by screens and shutters ; it

should have the largest possible extent of clear

wall sjjace, and, if possible, galleries or lofts

overlooking the area of the room.

PAIR (I.). As used of a staircase, a flight

or series of flights from one floor to the next

;

perhajjs derived from a former custom of habit-

ually constructing that jiortion of a staircase in

a pair of flights, returning on each other.

PAIR (II.). In mechanics, two forces, con-

sidered collectively, which have different points

of application and which are equal, parallel, and
act in the same direction. (Compare Couple.)

PALA. (In Italian, anything flat and thin, as

the blade of an oar. In ecclesiologv', a chalice

cover or chalice veil.) An altarpiece. (See

the .subtitle.)

PALA D' ORO. The altarpiece, or retable,

of S. Mark's church at Venice ; a magnificent

work in silver gilt, jewelled and enamelled

;

tenth century and later.

PALACE. Primarily, the official residence

of any high dignitary ; hence, frequently the

term is applied to a residence of exceptional

magnificence and extent.

The name comes from the Palatium, the
Palatine Hill at Rome, which term was ex-
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PALACE OF CONSERVATORS
tended to the imperial residence during tlie

life of Augustus. (For the residences of Italy,

commonly called palaces, see Palazzo ; see also

Chateau ; Hotel ; Palais.)

PALACE OF THE CONSERVATORS.
At Eome, ou the square of the (.'ampiiluglio

;

built by Michelangelo and his successors. (See

Cam)iidot;lio.)

PALACE OF THE SENATOR. At Rome.
(See (_'am|)i(lnniiii.)

PALJEO CHRISTIAN. Belonging to the

early ages of the Christian church. (See Latin

Architecture.)

PALESTRA. In Greek arolKcology, and
later auujng the Komaus, a public place appro-

PALAIS DE JUSTICE
still remains. It was greatly enlarged at a
later time, and the front, on the Quai d'Orsay,

with pediment and dodecastyle portico, was not
finished until 1807. Since 1790 it has been
mostly used for public purposes, and for the
greater part of that time the second Chamber
of the National Legislature (now the Chambre
des Di'/iiifi'.-:) has iii-cu]iicd it.

PALAIS DE JUSTICE. In France, a
building devoted to law courts, judges' cham-
bers, and the like, and usually containing a
large waiting room for tlie jniblic (see Salle des

Pas-Perdus). The Palais de Justice of Paris

consists of a great mass of buildings of many
.

dates, which occupy that part of the lie de la

Palais df. Justice, Havre. Plan.

Three court rooms open out of the great vestibule of entrance. The corriih>rs are lighted from the great courts.

priated to athletic exercises or to preparing and
training f"r the public games.

PALAIS. In French, a stately building;

used in two general senses :
—

A. A palace ; that is, the official residence

of a sovereign, or the usual and most important

residence of a prince of the l)lood or other great

nobleman.

B. A building for the public service, espe-

cially when of size and architectural impor-

tance.

PALAIS BOURBON. In Paris, on the

south bank of tlie Sci begun in I7'2:l as a

private hcjtel, the entrance gateway of which, on

the Kuc de rUniversit(^, built l>y Cirardiiii,
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Cite which is between the Pont Ncuf and the

Pout au Change, and on the south bank of the

principal arm of the Seine. Tiie ancient Cou-

ciergerie forms a part of it ; the round towers

and the clock tower (Tour de I'Horloge), on the

river, are of tlie fourteenth century, liut they

have been frequently rearranged witiiin. The
Sainte-Chapelle is enclosed in one of the courts.

The main liuilding, having a western front on

tlie Place Dauphine, and a court and tnain en-

trance at the east end, was built by the archi-

te(^t Joseph Louis Due, and was finislied in

1869; it is one of the most successful pieces

of modern architecture in Europe, and contains

some important mouumcnts.— R. S.
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PLATE IV

I'ALAZZO

I'alazzn Kicoanli, in Florence. orii;iiiiilly, anil

for twu liuiidreil years, the Palazzo Meilici, and
the chief lionie of the princes of tliat family. The
buililin;; is from the desii;ii of .Michelozzu .Miclie-

lozzi, and Is one of the earliest buildiuf's of the

RenaLssance. Tt may be cnmi>ared with the plate

of the I'azzi Chapel (Neocla.ssic Architecture) for

the |)resence in one case and the absence in the

other of classical details. Three-fiftlis of the build-

ing is of about 11 10. the part on the right is later.



PALAIS DB L'fiLYSfiB

PALAIS DE L'ELYSEE. (See Klysuo.)

PALAIS ROYAL. A iikuss (if buildings in

Paris, iiiiiuwliutcly iiiirth of the Louvre, front-

ing siiiitlnvard on

the Phice du Pal-

ais Royal, and
bounded on the

east and west by
the Ruede Ric-he-

lieu and tiie Rue
de Valois. The
first structure was
completed in 16ii5

by the great Car-

dinal do Richelieu,

and it was after-

ward much en-

larged. Since
1672 the build-

ing has always

been the property

of tlie family of

Orleans, except

during the years

when it was held

by the revolu-

tionary govern-

ment. The build-

PALAZZO
1 787, and these form no part of the Palais

Royal.

PALAZZO. In Italian cities, a large sepa-

Palazzo; Plan ok the Palazzo .Strozzi, Florence.

ing above described is the palace proper, that

is to say, all that stands southward of the Gal-

erie d'Orleans. The buildings which surround

rate dwelling, a term nearly corresponding to the
French " hotel." The Italian term signifies, also,

palace, in the strict sense, liut as iLsed in Eng-

Palazzo Stkozzi, Florence, Italy; about 148'J. (See Plan.)

The cornicione and one of the lanterns are given on the right.

the great garden (nearly 800 feet long) were
built for wholly commercial reasons by the Due
d'Orleans, Philippe Egalite', between 1781 and
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lish it has only the meaning above given ; thus,

we speak of the Palazzo Farnese, but not of the
Quirinal, or the Vatican, or the Lateran, as a
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PALAZZO COMMUNALB
palazzo. The i-ities of Italy are adorned by so

many noble buildings, private palazzi of the thir-

teenth and following centuries, that it is imjirac-

tieable to give the names even of those most

important or most celebrated ; moreover, it is rare

to speak of a palazzo by its name without also

naming the city in which it stands. — K. S.

Tai.t. MiiAN Architecture: Palazzo Tiene at Vicrnza; about 1556.

PALAZZO COMMUNALE. In Italy, the

building containing public offices, and the like,

of a city or town. (See Palazzo Publico.)

PALAZZO PUBLICO. In Italy, a build-

ing containing puljlic offices, as of a municipal-

ity or a larger community. These are known

sometimes as Broletto or Palazzo Signoria, or
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PALLADIAN ARCHITECTURE
Palazzo Comnuuiale, anil .sometimes by sjjccial

names, as Palazzo Vecchio.

FALEO CHRISTIAN. Same as Palseo

Christian.

PALESTRA. Same as Pal»stra.

PALIMPSEST. A. A parchment from

which one writing has been removed to give

place to another

;

hence, the new
writing or manu-
script upon such

a parchment.

B. By exten-

sion from the pre-

ceding meaning,

an ancient in-

scribed slab or

mediaeval brass,

which has been

turned and en-

graved with new
inscriptions and
devices on the

other side.

PALING. A
fence furnicd of

similar stakes or

pickets set verti-

cally, generally

with small equal

intersi)aces, to

rails supported by
posts ; i picket

fence.

PALISADE.
A l.iarricr com-

posed of long

stakes driven in-

to the earth close

together, some-

times connected

by horizontal
beams, or bound

by osiers inter-

woven, to form a

defence against at-

tack, or for other

purposes of se-

cure enclosure.

Palisades have al-

ways been used in

warfare as aids to

permanent de-

fences, as well as

for temporary de-

connection with fortified camps.fences, as in

and the like.

PALLADIAN ARCHITECTURE. Re-

lating to the art or style of Palladio. This

work belonged to the period of decline in Italian

neoclassic architecture, when classic formality

and the punctilious observance of rules were





PLATE V

PAr.LADIAN ARCIUTKCTUUE

Tlifi I'alazzo Tiriii' !i,t Viccnza. This is one iif arranged vvitli almost a sinulc eye to the exterior

the master works of Ainlrea I'alladio, its demerits effi-et, and tliis effect is prodMceil Willi stucco laid

being merely those attending the wide divergence upon brickwork in close imitation of cut stone. It

betw'eeu utility and design; for the Ijnilding is is a most powerful abstract design.



PALLADIO
taking tlie place of the grace, I'reedom, and life

which cliiirai'tcrized tiie earlier period. The
clas.siciism of Palladio was noted for a certain

cold and corre(^t jiurity of form. A favourite

motive of his, known as the Palladian Motive,

was to use a minor and major order of coiuniiis

in the same com[)„sition, tlie former l)eing used

to support the arches which occurred between

the latter, as in his two-stoviecl arcade alxjut tlie

mediaeval basilica of Vicenza. His writings had

tlie good fortune to be eonsider(!d the most au-

thoritative exposition of the principles of classic

architecture in the seventeenth and eighteenth

centuries throughout Europe, and his monu-

ments were models for the classic art of that

period ; the name Palladian, therefore, is descriji-

tive of that variety of neoelassic architecture

distinguished flir cold, inelastic, and miimagina-

tive, but correct, elegant, and studied classicism.

It is generally held as true that the English

classical revivalists followed Palladio, while the

Frencli were rather under tlie influence of Vi-

gnola. There has been some attempt as late as

the last decade of the nineteenth century to

revive in England the study of Palladian ex-

amples. (See England, Arcliitecture of.) See

also Inigo Jones and Wren ; or The Jiise and
Decline of Jfodern Aixhiteeture in Euf/lanfl,

by W. J. Loftie (New York, 1893). (See Classi-

cisnio ; Italy, Architecture of ; Neoelassic Archi-

tecture ; Pseudoclassic Architecture.)

— H. V. B.

PALLADIO, ANDREA; architect ; b. about

1.518; d. August, 1.580.

Palladio is supjiosed to have been the son

of a carpenter named Pietro, employed by the

.scholar and poet, Gian Giorgio Trissino. He
became the protege of Trissino, who gave him
the name Palladio (from Pallas, goddess of wis-

dom), and educated him as an architect. Pal-

ladio's first work was the Palazzo Godi at

Lone lo in 1540. He visited Rome first with

Tiissino in 1541, and again in 1544. In 1545
he presented four designs for the reconstruction

of the basilica of Vicenza. Work was begun

from his model in 1549. Palladio built the

Palazzo Pisani at Bagnolo, near Vicenza ; the

Palazzo Porto, now Colleoni, in Vicenza, 155L';

the Palazzo Tliiene (Banca popolare), Vicenza,

1556, dated ; the Palazzo Foscari on the Brenta

before 1561 ; the Palazzo Pisani, near Padua,

1565 ; the famous Palazzo Chiericati, Vicenza,

before 1567 ; the Palazzo Valniaraiia, Vicenza,

after 1566 ; and the Palazzo Porto Barbarano,

Vicenza, after 1570. The fiimous villa, called

the Rotonda, which he built for Paolo Almer-

ico, near Vicenza, was begun before 1570 and

finisheil about 1591. The facade of the church

of S. Francesco alia Vigna (Venice) was designed

by him in 1562. In 1561 he built the cloister

of the Convento della Caritfi (now the Accade-

mia, Venice), on the plan of a Roman house.
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PAMPRB
It was nearly d&stroyed l>y tire in 1650. Pal-

ladio built tiie refectory of the church of S.

Giorgio Maggiore, Venice, about 1560, and in

1 565 tiie cliurch itself witii its fine fai^-ade. In

1570 hedesigne<l tiic cloister of tlic same build-

ing. He began the church of tiie Uedeiitore,

Venice, in 157() (finisiied 1592). In tiie tliird

book of his Arcliilel/iira is given a sj)leiidid

design for a bridge sujiposed to have b(«n in-

tended for the Rialto, Venice. In 1571 the

loggia of the Piazza Maggiore, Vicenza, was
begun from his designs. In February, 1580, he

began the celebrated Teatro Olimpico, which
was finished after his death by his son Silla

and Vincenzo Scamozzi (see Scamozzi, V.).

J'alladio's treatise on arcliitecture was first pub-

lished complete, in Venice, in 1570, with the

title I qiKtIIro Lihri dell' ArchiteUurii. Many
of his drawings were published by Lord Bur-

lington (op. cit.) (see Boyle, R.) in 17.'!0, and
those on the Roman baths by Bertotti Scamozzi

(see Scamozzi, 0. B.). A collection of his

buildings was published by Bertotti Scamozzi in

1776 (op. cit.). (See Palladian Architecture.)

Maj^riiii, 3Iemnrie; Zanella, Vista; Gualdus,
Vita; Temanza, Vitn; Boito, Aiidiva Pfilladio

;

Ferrari, VallmUo e Vcvczia; Melaui, Palladio;
Liiril J5urlin,i;ti)ii. Fabbriclip Antirhc ; O. Jiertotti

Scamozzi, Fnl/hriche di Palladio ; Montenari,
Treatro Olimpico ; Hi^ato, Oaxervazioni sopra
Palladio; Kondelet, Pout de Pialto.

PALMATE. Having fanlike lobes or leaves,

sucli as cliaracterized the Greek anthemion or

lioneysuckle, and its derivations in conventional

architectural decoration.

PALMETTE. In Greek and Roman archi-

tecture, a Conventional ornament, frequent in

friezes, of which the most characteristic feature

is an erect leaf divided into lobes, like a fan or

palm leaf; a kind of anthemion. It was either

carved or painted. The motive is supposed to

have been developed from Oriental origins.

PALUSTRE, LEON; archieologist and his-

torian of art ; b. Feb. 4, 1838; d. 1894.

He succeeded Arcisse de Caumont as director

of the Societe franraise d'Archieologie, but
abandoned this position to devote himself en-

tirely to the study of the French Renaissance.

His great wiirk, La Benaissance en France,
was published. Vol. I. in 1879, Vol. II. in 1881,
and Vol. III. in 1885. It was never finished.

Palustre published many works on archseology

and the history of French art.

Cli. Lucas in Construction Moderne, Nov. 3,

1894.

PAMPRB. A running undercut ornament,
generally in the form of a vine with grapes,

used to fill cavettos and other continuous hol-

lows in a group of mouldings, as in an arclii-

volt, in the circumvolutions of a twisted column,

or wherever great luxury of decoration was re-

quired.
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PAN
PAN. A. A wall plate (see Pou).

i'. A part, larger or smaller, of an exterior

wall ; in half-timbered work in England, esjie-

cially one of those spaces which are left lietwecn

the upright and horizontal timbers, and which
are tilled either with jilastering on laths, or by
rough brickwork, or the like. (Compare the

French use of the word Pan de Bois and Pan
de Fer in the sense of one considerable part of

the framing of vertical walls in wood or iron
;

also Pan de Mar, by which is meant generally

a piece of any wall from basement to cornice
;

also Pan coiqie, which means a piece of wall

forming a cut off corner of a building or a room.

Compare also Bay ; Panel, the general defini-

tion.)

PANACHE (n.). The triangle-like sur-

face of a pendentive,

PANDROSEION. Same as Pandrosium.

PANDROSIUM. A building or enclosure

on the Acropolis of Athens, sacred to the Nymph
Pandrosos. It is generally admitted that this

Panel with Heraldic EsruxcHEON : Monument
OF John Langston Caversfield, Bucking-
hamshire, A.D. 1487.

was veiy near to the Erechtheum (which see).

The name is often ajiiilied to the south ijorticti

of the Erechtheum (.see Caryatid) ; but there is

not sufficient authority for this attribution.

PANE. Any part or division of the elevation

of a buihling having a plane surface and more
or less definite or symmetrical outlines or boun-
daries. More especially as follows :

—
A. Same as Panel, but applied to larger

areas, as to one side or face of a spire or tower.

B. A plate of glass, generally rectangular,

set in a window, door, or the like.

PANEL. ^1. Priniaril}', a small plane sur-

face usually sunk below the surroumlingsurfiice ;

the term is akin to Pane, and both are derived

from the term for a small ])iece of cloth, or the

like. The architectural )ianel is generally rec-

tangular, but in some styles, oval, or circular, or

irregular jiancls are useil. (Compare Caisson,

II.; Lacunar; Tynii)anum.) The sunken sur-

face of the panel is often charged with ornament.

(Sec Raised Panel, below.)

PANEL
B. In carpentry and joineiy, a thin piece of

board, generally rectangular, held at the edges
by a frame in such a manner that it is free to

Panel with Carved Diaper, and Secondary or
Inner Panel with Gothic Tracery; c. 1500.

shrink or swell, while prevented from warping
by the frame. Such a panel is nearly always
sunk below the surface of the frame but may be
flush with, or project beyond it. — D. N. B. S.

P-vnel: Late Tcdor Tracery with Carved
Heraldic Hearings or CotiNizANCEs; Layer.
Makney H.ILL; c. 1530.

Fielded Panel. Same as Raised Panel.

Flush Panel. One who.se plane surface is

flush, La., in the same plane, with the stiles and
rails which frame it, and which are often beaded
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PANEL BACK
with a flush head on the eilges next the panel

to mask tlie jiniit. Often used in table tojis,

and tlie like.

Iiiiien Panel. One carved with the Linen
Pattern.

Lying Panel. One \vhi<'h is placed with its

greater (hnieiision horizontal.

Raised Panel. One of which the face lias a

raised plane jirojecting lieyund tiie edges of the

panel, anil sometimes beyond tlio frame or other

.surronmhng surface.

Sunk Panel. One of which the face is re-

cessed from the frame or other surrounding

surface.— D. N. P.. S.

Linen P.anel; Layer Marney Hall, Essex,
England; circa 153).

PANEL BACK. Same as Panelled Back.

PANEL BOARD. A drawing board of the

kind used liy water colour draftsmen, by which

the paper can be held Hat and in place without

the trouble of saturating it with water and so

straining it tight. The board is fitted with a
frame which can be removed at pleasure, and
which, when fitted into place, will hold firmly

the edges of the pa]ier wliieh covers the I3anel.

(Called also Frame Board.)

PANELLED BACK. The back lining when
panelleil ; as of a window back (which .see; see

also li.ick, I)).

PANELLING. A. The making of a struc-

ture in carpentry oi' joinery by means of frames

holding panels. (See Panel, ^-1.)

B. The breaking up of a surface by panels.

C. Tlie structure or surface resulting from

the processes A or B ; thus, a room may be

lined with oak panelling, or a plaster or stone

surface may be broken up by panelling. (See

Caisson, II. ; Wainscot.)
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PANTHEON
PANEL STRIP. A narrow ])iece of metal,

or moulded \Miod, or batten, to cover a joint

between two sheathing boards, so that several

will thereby form jianels ; or one between a

style and a panel, fornung a secondary or acces-

sory (lanel, as in elaborate ])atterns of panelling.

PANE "WORK. The division of the ex-

terior surlac(! (if a house into jianes or panels, as

construtttively, in a half-timbered house by tlie

disposition of its visible timbers, whether ar-

rangi^l so as to form rectangular panes, or, by
branching and shaping, to enclose other and
more or less decorative shajies as quatrefViils,

circles, etc. The jiane work of the half-timbered

manor houses, inns, hospitals, etc., of the Tudor
period, emphasized by the .strong contrast be-

tween the white roughcast of the panes and the

weathered blackness of the beams, constitutes

their most distinctive characteristic. (See

Bhick and White ; Half-Tinibcred.)

PANNIER. Same as Corbeille.

PANOPTICON. A building, e.specially a
l.iris(_in, .so arranged on a radiating principle that

a single inspector or guard can, from a central,

common jxiint, look through each of the con-

verging halls. Its u.se was advocated in Eng-
land by Jeremy Bentham at the enil of the

eighteenth century ; the most conspicuous early

example of the application of this principle of

planning is the liouse of correction at Ghent
(Phite I'S, liurand's ParaMk d'Edifres).

PANORAMA. In architecture, a building

arranged to contain a large picture with or

without acce.ssories, and of the kind known as

cyclorama, diorama, or panorama ; those three

terms being used without clear distinction in

describing the I'epresentations themselves. The
buildings are seldom of architectural importance,

but that built by Davioud in Paris, in 1859,

and called Panorama National, is of some
interest.

PAN PIECE. Same as Pan, B.

PANTAGRAPH ; PANTOGRAPH. An
instrument for tlie ineelianical copying of en-

gravings, plan.s, diagrams, etc., either on the

same scale as the original or on an enlarged or

reduced scale.

PANTHEON. In Rome ; a circular build-

ing with an octastyle portico hardly forming part

of the design. The rotunda has walls of im-

mense thickness, in which mass are chambers,

some showing as chapels upon the rotunda
within, and others concealed and intended merely

to diminish the amount of masonry, while allow-

ing of the full spread or depth of the mass to

act as a buttress for the cupola. The cupola is

the largest existing, the dimension being gener-

ally given as 142 feet, which is also almost

exactly the height of the interior from the pave-

ment to the top of the dome. The only opening
for the admission of daylight is the oeulus, nearly

thirty feet in diameter. The building is thought
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PANTHEON
to have been built in tlie reign of Hadrian, and
perhaps between 120 and 124: a.d. But it is

not doubted that the present building represents

an earlier one commonly known as the Pantheon
of Agrippa, and built in the reign of Augustus;

PANTRY
see). It was called by thi.s name when, during

the first French Revolution, it was taken up by
the state to serve as a place of burial and of

memorial to distinguished citizens, and when
the famous inscription, aux gkands hommes

The Pantheon, Rome.
Isabelle's rcstuidtiun, which, however, omits the bronze shutter of the oculus.

and the portico may be a remaining fragment of

th:it building.

Lanciani, The liuins and Excavations of
Ancient Home ; for plates, Isabelle, Les iSiliflces

rircniairi's et les domes (1855) ; Parallele des
snlles rondes de Vltalie.

PANTHEON (properly Le Pantheon de
Parisj. Same as church of S. Genevifeve (which
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LA PATRIE RECONNAISSANTE, was put Upon the

entablature. Under Napoleon III. it was a

church once more ; but imdcr the third Republic

it is once again the Pantheon, and is very elabo-

rately adorned within by memorial paintings of

great im])nrtanco, and by a few sculptures.

PANTRY. A. A small apartment adjoin-

ing a kitchen, in which provisions and kitchen

liO



PAOH-TAH
utensils are kept, knives clcniicil, pastry mlled,

etc. By extension, dtten a|)plieil to a cluset,

especially one among tlie oflii-cs of a lioiisc or

hotel.

B. A small apartment a(lj(jiniii,i; a dining

room, used as a waiting or s(n-ving rcHjni, where

the eourses for a meal are laid out for serving,

dishes washed, silver, glass, and ehina kept,

etc. ; in the United States, specifically, called

a Butler's Pantry. (Compare Service Room.)
PAOH-TAH. In China, a temple, espe-

cially the towerlike structure of the Buddhists,

always of an uneven tmmber of stories. The
most celebrated w-as the Porcelain Tower at

Nankin, built in the fifteenth century and

destroyed in the Tai-ping Reliellion, between

185;? and 1S.56. (See Cliina, Architecture of.)

PAOLO DI MARTINO. (See Beccafumi,

Donienicn.)

PAOLO ROMANO ; sculptor and aichitect.

His name appears fre(piently in tile pontifical

records. Between 14^51 and 14G0 lie was
employed on the triumphal arch of the Castel

Nuovo at Naples (see Isaie da Pisa). About
1403 he made the statue of S. Andrea, which

stands in a charming Doric shrine near the

Ponte Molle, Eome.

Muntz, Lcs Arts a la coin- des papes ; Miintz,
Benaissance ; Minieri Riccio, GU Artixtidcl Castel

Nuovn; Vasari, Milanesl ed. ; Perkins, Italian
Scvlptars.

PAPAKHU. In an Assyrian or Babylonian

temple, tlie most sacred |ilace, the holy of holies.

(See Mesopotamia ; Temple.)

PAPER. (Sic Building Paper; Hanging.)

PAPE, SIMON DE : architect; b. Juiie,

158.5; d. Sept. 13, IGSG.

The son of a silversmith. One of his earliest

works was the Korenbuis at Audenarde (Bel-

gium). In 1617 he was appointed Stmls
bouicmecfter of Audenarde.

PAPIER-MACHE. A composition of paper

reduced to a pul)i, and mi.\ed with glue, size, or

other substances, so that it is readily moulded
or cast in any desired form. It lends itself to

fine and clean modelling, and, when modelled,

is conveniently applied for decorative jiurposes

in low relief on ceilings and walls. It is often

especially prepared and made waterproof, to

decorate e.xtcrior W(jrk.

PAPWORTH, GEORGE; architect; b.

about 1781 ; d. March 14, 1855.
' In 1806 he settled in Dublin, and in 1831

was elected to the Royal Hibernian Academy.
He built the Museum of Irish Industry at

Dublin.

Palgrave, DiiHiiinani nf Artists.

PAPWORTH, JOHN (after 1815, John
Buonarroti); architect; b. Jan. 24, 1775; d.

June 16, 1847.

He was apprenticed to Thomas Wapshott,

and had some instruction from Sir William
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Chambers (see Chairil)crs). lie acquired inti-

mate practi('al knowledge of the details of

construction, and designed a large number of

l)\iil(lings in L(jndon, anil many country resi-

dences. He was nuich emjiloyed as a landscajie

gardener, and wrote many practical works on

architecture.

Wyalt Papwortli, .InliiilS. J'lipn-nr/li, itrruil<-<-t

;

Arch'. I'lih. .V..,'. Diriinii.irij.

PAPW^ORTH, JOHN WOODY ; archi-

tect ; b. March 4, 1820; d. July 6, 1870.

Eliler son of John Buonarroti Papworth (see

Papwortli, J). He entered the Royal Academy
as a student in 1839. Pajiworth contributed

many articles for the andiitectural periodicals,

and wrote useful books on architectural .subjects.

He was largely employed as a ))nictical archi-

tect. He was associated with his brother, Wyatt
Pajtworth, in the i)reparation of the Dirtioiurnj

of the Architect IIml I'uhliratiun. Societij.

Arrli. I'lih. S'lir. Dii'liininrij.

PAPWORTH. W^YATT ANGELICUS
VAN SANDAU ; architect and anticpiarv ; 1).

Jan. 23, 1822; d. Aug. 19, 1894 (at the

Soane Museum in London).

A younger son of John Buonarroti Pajiwoith

(see Papworth, J.). He studied with his lather

and served in the office of Sir John Kennie

(see Rennie, Sir -J.). In 1849 he was awarded
the silver medal of the Institute of British

Architects for an es.say, Tlie Peculiar Character-

istics of the PulhaUan School of Architecture.

In 1867 he revised and edited the Encyclo-

pa'dia of Architecture of Joseph Gwilt (see

Gwilt, J.). In 1848 he undertook the forma-

tion of the Architectural Publication Society,

and in 1852 became editor of its Dictiouanj

of Architecture, wdiich was finished in 1892

(8 vols, folio). He jiublished many works on
architectural subjects.

Obituary in Journal (if linyal Institiite nf Brit-
ish Architects, 18114. p. 018 ; 8tephen-Lee, Diction-
ary of National Biography.

PARABEMA. In buildings of the Greek
Church, a ninm or division closely connected

with the bema, ditt'erently described by ditterent

authorities. It is probable that the significa-

tion of the term varies with difterent epochs

and in different countries. In a regularly

planned Greek church of the latter time, there

were always two parabemata, one on either side

of the bema. Thus, in the Coptic churches of

Egypt, it is expressly stated by A. J. Butler

(op. eit., Vol. I.) that a Coptic church has

always three eastern chapels : the prothesis (see

Prothesis), on the north of the bema, being

the place for the consecration of the elcinents,

while the diaconicon (see Diaconicon) on the

south side serves as a vestry and sacristy

;

while it seems to be evident that the prothesis

and the diaconicon are the parabemata.

Butler, The Ancient Coptic Churches of Egypt.
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PARADISUS
PARADISUS. In iiR'di;ev;il aivhiteoture,

a court or jitriiuii in front of a church, usually

surrounded by cloisters, either iu whole or in

part ; sometimes another euclosure ; thus, the

cloister garth of Chichester Cathedral is still

called the Paradise. (See Parvis.) In domes-

tic architecture, a small apartment equivalent

approximately to the modern boudoir.

PARALLELOGRAM OF FORCES. A
grapliical leprescntation of the composition and

Parallelogram of Forces.

resolution of forces. A force may be repre-

.sented in magnitude and direction by a line.

If two or more forces act upon a body, they may
be replaced by a single force called the Result-

ant, a force which, if reversed, would maintain

the body in equilibrium. Suppose two forces

applied to the point represented in magni-

tude and direction by the lines a b; draw the

lines a' b' parallel, resjjectively, to a and b, and

we form the parallelogram of forces, the diagonal

of which parallelogram is the resultant, Ji, and

indicates the force wliicli would [iroduce the same
effect upon the point O as the two forces a and b,

if acting simultaneously. This force, if ajjplied

to in a contrary direction, would balance the

two forces a and b. (See Polygon of Forces.)

PAR.tPET OF Solid Slabs, with Roof and Gutter
.\LL OF Cut Stone; Syku.; 5th Century a. d.

PARAPET. A dwarf wall or barrier built

on the eilgc uf a terrace, jdatform, bridge, bal-

cony, or other elevated place, as a protection

against falling ; also above the cornice of a

house, whether built with a steep or with a flat

roof It is charai'teristically a solid construction,

with a plain, straight coping ; but as a feature

of more or less decorated architecture, it is one
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of the first to l)e emphasized by jjanelling and

tracery, often pierced with great richness and

'"% '"'fl^

Parapet with Pieced Trefoils: S. Mary's
Church, Oxford; c. VM).

delicacy of detail ; it is sometimes more or less

broken with crenelations like a battlement, es-

pecially when used as a sky line, and in some
domestic work it is corbelled out from the sur-

face of the wall which it crowns, and takes the

place of a cornice. (See Blocking Course.)

(Cuts, cols. 65, 66.)

PARASCENIUM. In the ancient theatre,

a prdjccting .structure or wing flanking the stage

on either side, and w'ith the scena, or back-

ground, enclosing it on three sides. It included

apartments for the actors, and often the passage-

way, Parodos.

PARASTAS (pi. Parastada-)- That part

of the flunking wall of the cella of a Greek tem-

ple which projects beyond its front or rear, en-

closing walls so as to form an open vestibule

;

the ends of these walls were treated with bases

and capitals (see Anta\ and the area enclosed

PAR.4.PET: Three Venetian Patterns, common
in Balconies :

No. 1. Kvzoiitine stvie, tlth century.
No. 2. Fiorld Golliic, late 14th century.
No. y. Htli or 15lh century, witll baluster columns.

by them with its open screen of columns became
a 2^'}J'tico in antis. The word " parastas " is
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Parapet with Pieri ed Tkaikry : 8. Mary
Magdalene, Oxeokd; A.D. 1337.

Parapet cut into Small Crenellations imi-
tating I'jAttlements ; S, Pktkk'.s Church,
DoKi.HESTKR, England; (,'. 1450.

<^M
-y- --

'̂ "i_^ 1---^

m^M^M^miMM
Pabapet, Cathedral of Santlago de Compostella, Spain; 1520 to 1540.

Parapet, Cathedral of Seville, Spain ; 17th Century.

^^t^M

Parapet: Modern Patterns in Brickwork, which must be carefully laid in Strong
Cement Mortar.
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PARATORIUM
often used to signify the cinta itself, and Vitru-

vius applies the term to an isolated square

pillar. Tiie jamb of a doorway, especially wlien

treated with shaft and capital, is called paras-

tas. (Als.i written Pmstas.)

PARATORIUM ; PARATORY. A place

wiiere any preparation is made ; particularly, in

early churclies, a jjlace for the otterings.

PARCLOSE. A screen, or other enclosing

barrier, dften richly decorated, to protect a

tomb, as at Fitield, Berks {O.rford Glossary,

pi. 184) ; to .separate a chapel or chantry from

the main body of the church, as at Winchester,

Wells, Saint Albans, Salisbury, etc. ; to form

the front of a gallery, or for other similar pur-

poses. It is either solid or of open work.

PARETTA. Roughcast with pebbles in-

serted ; often left in their original coloiu's so as

to produce chromatic effect.

PARGET. ^1. Gypsum, or plaster stone.

B. Plaster ; specifically, a kind of mortar

formed of lime, hair, and cow dung.

C. Coarse plasterwork in general. The
modern facing on rough brickwork, as in the

lining of tines.

PARGETTING ; PARGET WORK. Plas-

terwork of various kinds ; specifically, exterior

PARCETTINO, D.\TKD ltii'2. but PRKSKKVIXCi ELIZA-
BETHAN Motive; High Street, O.'iroRD.

plaster facing, stamped with diapers in low re-

lief, or in ornamental patterns raised or indented

;

much used in the interior, and often on the ex-

terior, of English houses of the Tudor jieriod.

In interior work it is often delicately executed

and highly finished. This sort of work is a

marked characteristic in the external enrich-

ment of some Elizabethan half-timbered houses.

Sometimes incorrectly callcil parge work.

PARIS, PIERRE ADRTEN ; architect; b.

1747; d. Aug. 1, IMIH.
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PARLOUR
He was a student at the L'cole royulc d'Ar-

chitecture and studied in Rome us jiensioiinaire

(III roi. In 1778 he was appointed dessinuteur

du cabinet du roi, and in 1780 was admitted

to the Academie d'Architecture. In 1787 he

was appointed architect of the cathedral of Or-

leans, and finished the towei's of that church in

1790. In 1787 he was commissioned to in.stall

the Assembly of Notables in the palace of Ver-

sailles. He designed the Hotel de Ville at

Ncufchatel, Pasde-Calais, France. In 1806 he

was appointed director of the French Academy
at Rome. During his administration he bought
the antiques of the Villa Borghese for the Musi^e

du Louvre.

Lance, Dictionnaire ; Xouvelle biographic ge-

nerate.

PARK. A. A considerable extent of more
or less carefully preserved woodland and jwisture

attached to a residence. A legally enclosed and

privileged domain which is especially defined by

old English law.

B. A pubUc reservation for recreation and
utility, varying in extent from great government

reservations, such as Yellowstone Park, United

States, to a small square, or the like, in a city.

Those in, or near, cities are commonly treated

with great care in some form of landscape gar-

dening. — 1). X. B. S.

PARLER, PETER ; architect ; b. about

1333; d. about 1397.

Parler came of a stonecutter's family in Co-

logne (Germany). He was architect of the choir

and nave of the cathedral of Prague, in Bohemia,

begun 1392. He was assisted and succeeded

by his sons, Nicolaus, Joliann, and Wenzel.

His bust stands in the triforium gallery of the

cathedral of Prague. He is also known as Peter

von Gmiind. (See Mathias D'Arras.)

Neuwirth, WochenrecliHungen des Prager Dum-
baiiis.

PARLIAMENT HOUSE. (See Legislature,

House nt.)

PARLOUR. A. A room for conversation.

The term was in use as early as the time of

Chaucer, a])i)arently, in a general sense, as

meaning any jilace for the intercourse of a few

persons, as distinguished from a large hall.

When the term " drawing-room " came into use

in a special sense, the word " parlour " in Eng-

land was applied rather to rooms for the family,

as distinguished from rooms for the reception

of visitors. In this sense we have "dining

parlour " and " eating parlour," and in London

private houses, "the parlouns," applied to the

rooms on the ground floor, one of which might

bo the dining room and the other the libraiy.

Wiien, in Mrs. Lirripers Ijodijimjs, the Ma-

jin- takes "the parlour.s," this must be taken to

be the rooms on the ground or entrance floor,

as distinguished from the drawing-room at the
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PARODOS
head of the first flight uf stains. (Compare Liv-

ing Room; Reception Room; Sitting Uooni.)

B. In a monastery or nuimery, the room in

which the members of the establislimcnt were

allowed to receive visitors. Such a i)arloiir was

often divided by a grating, to one side of which

the inmates of tiie monastery or convent were

confined, while the guests were received only on

the other side ; in this S(mse, an exact equiva-

lent of the French /larloir, which has rc^taincil

its original signification of a room especially pro-

vided fur cimversation.— R. S.

PARODOS. In the ancient Greek theatie,

one of the two passages separating the .stage from

the cavea, or auditorium, through which the

chorus entered the orchestra, and which served

also as entrances for the pulilic. The (jarudos

was sometimes a passageway carried through the

parascenium, and sometimes distinct from it.

PARQUET. In a modern theatre, the whole

or a i)art of the principal floor of the auditorium.

In France, the term has been appropriated to

the part nearer the stage, but this term has

been sujierseded by orchestre. In the United

States the sime change has been made in the

naming of parts, though, perhaps, not univer-

sally. (Sec Orchestra : Parterre; Pit.)

PARQUET CIRCLE. In the United States,

the space at the rear of the Parquet of a theatre

corresponding in extent approximately to the

jjarterre, but arranged with seats, and considered

inferior only to the parquet or orchestra. (See

Parterre.

)

PARQUETERIE ; PARQUETRY. A mo-

saic of woixlwork for ttcmrs, conqiosed of hard

woods of various colours or grains, tongued anil

grooved together in small pieces, finished Hush on

the surface, forming ornamental patterns, gene-

rally with borders, and always highly polished. It

is sometimes composed of thin veneers glued to

canvas, so that it can be put down like a carjjet

;

but properly it is of thicker stock glued together

and secm-ed to the under flooring, so as to form

a solid an<l ]X'rmanent stnicture.

PARSONAGE ; -HOUSE. The residence

of a parson, that is, of the man holding a living

as a clergyman of a parish. (See Manse
;

Rectory ; Vicarage.)

PARTERRE. A. The part of the floor of

a theatre beneath the galleries, often raised so as

to overlook the pit or parquet.

B. A formal ]iortion of a garden, set aside

for flowerbeds of ornamental shapes.

PARTHENON. In Athens, Greece, an octo-

style Doric temple dedicated to the goddess

Athena. (See Greece, Arcliitecture of)

PARTHIAN ARCHITECTURE. That of

the peoples subjected to tlie Parthian dynasty,

which lasted for nearly five centuries, from 250

B.C. to 226 A.D., and which, during the reign

of its greatest monarch, Mithridates (163-140

B.C.), extended its empire over 450,000 square
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miles. This does not seem to have been a build-

ing race, anil were it not for the discoveries made

by W. K. Loftus at Warka (Freeh), in Mesopo-

tamia, of various decorative features, such as cap-

itals and friezes ; and for the descrijitions given

of thetemideand palace of Al-Hadhr, thirty miles

north of Mosul, first visited by Dr. Ross and

Ainsworth in 18;55, and l)y Sir Henry Layard

some ten years later, nothing would have been

known of its architectural work.

Tlie remains of the palace at AMlaillir con-

sist of a block 350 feet long, 12.S feet deep, and

from 50 to 70 feet high, wdiich is subdivided

intn three great recej^tion halls or nitmit.f (one

of which fm-ms now the vestibule tu a temjile at

tlu^ liack), and four sets of snudler rooms, three

in number, one behind the other. The aiwans

measure two of them 49 feet wide, the thiid 58

feet, and they occupy the whole depth of the

building. All the halls and rooms are vaulted

with semicircular barrel vaults, and over the

smaller chambers was a second story. The prin-

cipal front faces the east, and the aiwans and

the sets of rooms are entered by arched jjortals,

that of the largest aiwan being 40 feet wide and

60 feet high. The palace is built in the brown-

ish grey limestone of the country, in regular

courses with fine joints. The archivolts of the

portals have two fascias and an outer moulding,

and every alternate voussoir is decorated with a

mask in high relief The imposts canying the

arches are moulded and carved with acanthus

leaves. On each of the piers between the arched

portals is a semidetached shaft (the upper part

of which is broken away, so that it is not known
how it was terminated) and on eitlier side of

the northern, the largest aiwan, are two shafts.

Over the entrance door to the temjile at the

enil of tlie south aiwan is a frieze with the heads

of the sun god in the centre, and, on either side,

doves holding the crescent representing the moon,

bulls' heads, and griffins. Similar carvings were

found by Loftus at Warka, together with a large

number of Parthian coins, as also small capitals

with busts in the centre, similar to those found

on the voussoirs of the archivolts at Al-Hadhr.

Sir Henry Layard and Fergusson attributed the

palace to the Sassanian dynasty, but the temple

with its doorway and frieze is known to have

existed in Hadrian's time. The construction of

the palace is also entirely ditt'erent from Sassa-

nian work. The vaults are semicircular and

not elliptical, like those of the latter ; the ma-

sonry is in regular courses with fine joints,

whereas the Sassanian masomy is of the

coarsest kind, with thick mortar joints, and

was always hidden under a layer of stucco

;

and ill no Sassanian building is there any Greek

or Roman ornament or sculpture of the kind

found at Al-Hadhr.

The two palaces now forming part of the

mosque at Diarbekr, and apparently rclniilt
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PARTING LATH
partly with old materials, are decorated with

coluiiiiis, the shafts of some of which are

richly carved with ornamental diapers similar

to tliose found at Warka.

Communications by Dr. Ross and Mr. William
Ainsworth in the ninth and eleventh volumes of

the Royal Geogi-aphical Society of London ; the de-
scription, with plans and drawings, communicated
to the Royal Institute of British Architects in 1840
and published in the R. I. B. A. Transactions, Vol.
VI., New Series, as a supplement to a paper read
by R. Phene Spiers, December 2, 1890, on Sassa-
niau Architecture ; Prof. Rawlinson's Sixth
Great Monarchy of the Ancient Eastern World, the

Parthian; and Travels and Besearches in Chaldea
and Susiana, with an account of excavations at
Warka, the Erech of Ximrod, by Sir William Ken-
neth Loftus (8vo, London, 18-57).

— R. Phene Spiees.

PARTING LATH. Same as Parting Strip.

PARTING SLIP. In a eased frame, a thin

strip of wood or metal hung from the top be-

tween the weights to separate them and prevent

their mutual interference. (See Cased Frame,
under Fi-ame.)

PARTING STRIP. Any slender, thin piece,— usually ut wood,— to separate and maintain

a sliglit distance apart two adjoining members.
Specifically, a strip of wood from f inch to ^
inch wide, set vertically into or against the

pulley stile of a window frame, to separate the

upper from the lower sash by forming runways
in which they can slide past each other.

Called also Parting Bead (which see tmder
Bead : seeahn t'ased Frame,under Frame).
PARTITION. Originally, any dividing wall.

In nioilern building, specifically, a wall or simi-

lar structure separating the rooms or other di-

visions of a building. In the United States the

term is almost entirely limited to structures of

wood, hollow brick, or the like, as distinguished

from solid masonry ; one of the latter being com-
monly designated as a partition wall, especially

when serving alsrj as a bearing wall. (See Wall.)

Folding Partition. A partition arranged in

sections, each closing on the next, so that a large

apartment may be readily subdivided and again

opened \\\i, at jilrasure.

Rolling Partition. One constructed on the

principle of a rolling shtitter (see Shutter)

and serving the purpose described under Fold-

ing Partition.

Stud Partition. A partition of studs ; cov-

ered usually with lath and plaster.

Trussed Partition. A jjartition constructed

wholly or in part nu the jirinciide of a truss, so

as to span an interval without intermediate

supports. Used to relieve a floor of its weight.

PARTY WALL. A wall built on the line

bctwi'cu twn piei-es of land belonging to ditt'er-

ent proprietors, the purpose of which is to save

room while providing a wall of sufficient thick-

ness and strength. The building of such a wall

is a matter of agreement between the two
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owners ; he who first proposes to build erecting

the wall under this agreement, the otiier owner

agreeing to pay for his share of it when he puts up

his own buililing, and rests his floor timbers and

roof timbers upon the iiarty wall. The custom

and the validity of the agreement has been rec-

ognized by cotu'ts iif law since the Middle Ages.

PARVIS ; PARVISE. ^I. An open space

in front of a church, usually surrounded by a

balustrade or parapet, often slightly raised,

where religious ceremonies were conducted in

the open air. (Compare Paradisus and Peribo-

los.) The term is little used in England or the

United States, but on the Continent of Europe

is extended to signify the whole of a small

scpiare in front of a large church ; and a house

may be built fronting on the parvis of a cathe-

dral, exactly as, in London, it may front on

"St. Patil's churchyard."

S. A room or porch connected with the

main entrances of a church ; in this sense used

very loosely. — E. S.

PARVIS TURRET. A small turret built

over a church porch j often occupied as a

library or study.

paschal" CANDLESTICK. A massive

and sometimes fixed and inuiio\able candlestick,

aiTanged in a church to receive the Paschal

candle, which is often of great size. In some

Italian churches it is placed near the ambo, and

is treated architecturally in the same style, as

in the well-known instance of the cathedral of

Kavello, and that in the Basilica of S. Clemente

at Rome.
PASSAGE (I.). A gallery or corridor lead-

ing from one apartment, or suite of apartments,

to another ; or from one building to another, as

in a group of hospital pavilions. More usually

a comparatively narrow and subordinate means

of intercommunication convenient in the service

of a household ; or, in large public buildings,

a private footway giving access to remote parts

of the edifice for cleaning or repairs, as the

gallerj' made in the thickness of the walls of a

church under the nave windows.

PASSAGE ( II. ). In Frencli and pronounced

in tlie Frcncli way even in English speech, an

avenue or alley connecting two thoroughfares

through the intervening block, accessible to

foot-passengers only. Sometimes covered with

glass and lined with shops. (See Arcade (II.)

;

Gallcria : and compare Wynd.)
PASSAGE AISLE. An aisle made so

narruw as to serve only as a passageway, .as

from one end to another of a church. Such a

passage allows all the width of tlie nave to be

used for seats, or to have no more tlian one pas-

.sage, as in the middle. (Cut, cols. 7.3, 74.)

PASTI (en- BASTI), MATTEO DE'

;

architect, painter, sculptor, and nirdalist.

Pasti came from Verona (Italy), and was a

pupil of Pisanello, the painter and medalist.



PASTICCIO PATENT HAMMER
About 1446 lie attadied him-

self to the court of Sigismoiulu

Malatesta at Rimiui, Italy.

The remarkable reconstruction

of the church of S. Francesco

at Rimini (il Tempio Mala-

testiano), undertaken by Sig-

isnionJo, was undoubtedly

executed under the direction of

Pasti so far as the interior is

concerned. A letter to him

from Leon Battista Albert! (see

Alberti), dated Nov. 18, 1454,

indicates that the exterior was

built by Pasti from drawings and

directions sent by Alberti from

Rome. (See Nuti Matteo and

Agostino di Duccio.) As medal-

ist he ranks next to Pisanello.

Miiutz, Menaissance ; Yriarte,

Rimini ; Geymuller-Steginan,
Die Arch, der lieuaissanci' in

Toscana ; Heiss, Les Medail-
leurs de la Henaissance.

PASTICCIO; PASTI-
CHE. A. A work of art Jini-

duced in deliberate imitation

of another or several others, as

of the works of a master taken

together.

B. Especially, in decorative

art, the modification for trans-

ference to another medium, of

any design. Thus, the cover

of a book may be the pasticcio

of a inosai(' pavement.

PASTORINI, PASTORI-
NO

;
painter, glass painter ; b.

1508; d. 1592.

Pastorini was a painter of

Siena, a pupil of Guillaume de

Marcillat (see Marcillat, Guil-

laume de), who, at his death,

bequeathed to him all his

work. After 1531 he painted

glass in the cathedral of Siena,

and in 1536 restored the win-

dows of the Palazzo Petrucci

(Siena). After 1541 he painted

glass at Rome from cartoons

by Perino del Vaga (see Buonac-

corsi, P.).

Milntz, Guillaume de Mar-
cilUit.

PASTRY ROOM. A room

in tlie service part of a dwelling

or hotel appropriated especially

to the making of pastry, and

furnished generally with marble

slabs f(ir the rolling of dough.

PATENT HAMMER. A hammer used

to dress stone by cutting series of short parallel
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grooves. Its head consists of small chisels held

together by bolts, and adjustable as to number
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PATENT LIGHT
and spacing, the series being parallel with the

handle. C'nlled also Patent Axe.

Patent Hammer.

PATENT LIGHT. Same as Pavement
Liglit 111- \du\t Light (which see under Light).

PATERA. The repre.sentation of a flat,

round tlish or disk, generally more or less dec-

orated in low relief, to ornament a panel, frieze,

etc. The term is improperly extended to rosettes

and other approximately circular embellishments

beaiiiii; ]iii icsrmlilance to disks or dishes.

PATERNOSTER. An astragal, baguet, or

any small round moulding cut in the form of

beads, like a rosary or chaplet. A moulding so

cut is also called a pearl moulding or bead

moulding.

PATIENCE. Same as Miserere.

PATINA. A. Tile incrastation formed on

bronze by natural or artificial means. Those

found originally on ancient bronzes are so

admired that they have been imitated by vari-

ous processes.

B. By extension, the surface of any work of

fine or decorative art, supposed to be the result

of time, and, therefore, greatly admired by

students. Thus, au ancient carving in wood,

supposed to have its original patina, is worth

many times the value of one which has been

cleaned by potash and repolished.

PATIO. Li Spain, and Spanish-American

countries, an open court, partly or wholly sur-

rounded by the house, but approached directly

from without by a door or gateway which is

frequently under the upper stories of the house.

(See Court ; Porte C'o<-here.)

PATROL HOUSE. In the United State.?,

a building for housing the apparatus, horses,

and men constituting a fire patrol ; a uniformed

force maintained by insurance companies, whose

business it is to attend conflagrations and pre-

serve the building and contents as far as possi-

ble fnim damage liy fire, or by water, or the

o])cr;iti(iiis lit' liiciiicMi, and fniin theft.

PATRYNGTON, ROBERT DE; architect.

.January .5, 13GS, lie was ai)|iointcd master

mason of York Cathedral (England) and built

a great jjortion of the present choir. He suc-

ceeded W. de Hoton (see Iloton; W. de) and
was himself succeeded by Hugo Hedon.

Browne, York Cathedral.
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PAULUS
PATTE. PIERRE ; architect and engraver

;

b. .Jan. ;;, 17l';J; d. 1812.

Patte appeared first as a critic, especially

attacking the design of SoufHot (see Souffiot)

for the Panthdon (Paris), on account of the

weakness of the piers supporting the dome.

He erected numerous unimportant buildings,

Ijut is best known by his publislied works. He
continued the C'ours (VArchitecture of .Jacques

Francois Blondel (see Blondel, J. F.), and

publisheil indepeuilently Discours sur I'Archi-

tecture (Paris, 18.54, 8vo); £tH(les sur I'Archi-

tecture en France et en Italic (Paris, 175.5,

20 pis.) ; Essai sur I'Architecture TliMtrcde

(Paris, 1782), etc.

Xijuvelle biographie generate ; Lance, Diction-

naire.

PATTEN. A. A stand or movable sup-

port, upon a number of which a building can

be set without other foundation and without

breaking the ground. In English law this was

held to remove the building from the class of

realty and, therefore, from the number of im-

provements which remain for the benefit of tlie

owner.— (A. P. S.)

B. A stand, support, or foot ; a terra used

loosely and without accurate signification iu

English. Thus, one authority uses it for the

stand or foot of a weathercock ; another for the

base course of a wall, or the sill of a timber

frame.

PATTERN. A. A model made in some

easily worked material, like wood or plaster, to

serve as a guide in respect to form and dimen-

sions in the laying out of any piece of work

in building recpiiring accuracy, or to facilitate

correctness of outline in stonecutting or stucco

work or carpentry ; especially to preserve and se-

cure uniformity in continuous work like mould-

ings ; to serve as a matrix in casting in jilastcr,

metal, or clay ; or to secure correctness of repe-

tition in all kinds of stamped and stencil work.

The making of patterns for castings and for

stonecutting constitutes a special trade, requir-

ing \uiusual intelligence and special training.

B. A design, considered as a unit, of which

an idea can be given by a fragment ; as a

diaper pattern, or sprinkled pattern ; or, more

in detail, a fieur-de-lis pattern.

PAULUS ; architect and mosaicist.

He iiiaile the altars, pavement, and mosaics

of the cathedral of Ferentino, Italy (1106-

1110), and a pavement in the Vatican gardens,

wiiich is supposed to have come from the first

basilica of S. Peter on the Vatican Hill. He
probably built the cathedral of Ferentino, Italy.

An altar iu the church of S. Lorenzo at Terra

di Cave, near Rome, bears his name and the

date 1093.

A. L. Frothingliani, .Jr., Boman Artists in the

Miildte .\(l<!l.
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PAUSANIAS
PAUSANIAS ; tnivollcr ;ui<l liistoriaii.

Whiitevi'i' is known of Pausunias is fjathcrcil

from his writings. He was a contemporary of

Haiirian, wlio ilicd in 13<S a.d., and was tiie

autlior of tlie lamons Description of Greece,

an itinerary in ten books, wliii'ii contains a de-

scripti<in of Corinth, Laconia, Messenia, Klis,

Achaia, Arcadia, Bo'otia, and I'hocis. It is

evident from liis works that he travelled widely

beyond the limits of Greece and Ionia. He
describes a tomb in Jerusalem, saw the pyra-

mids ill Egypt, and visited the cities of Cam-
pania and Rome. Pausanias was writing his

fifth book in 17-4 a.d.

Introduction to Frazer's Translation of Pnnsa-
nian\<i Di-acrlpliiin nf Grpece ; Smitli, Dictionary

of Biof/rapli;/ and MijthoJiirjy.

PAVEMENT. Primarily, a covering of

re:d or artiHrial stone or tile laid over the sur-

face of a street, road, or the like. Hence, by

extension, a floor covering of concrete, marble,

mosaic, tile, or the like. In this sense, applied

only to large and important floors in public

halls, corridors, etc. Tluis, we speak of the

mosaic pavement of a church, but the mosaic

floor of a vestibule.

Pebble Pavement. A pavement formed of

closely set water-rounded pebbles, snuiller than

cobbles, used for light service as in courtyards

and gardens ; often the natural contrasts of

colour in these pebbles were used to firm pat-

terns in a sort of coarse mosaic. This j^ractice

was common in the forecourts or doorway courts

of mansions of the seventeenth and eighteenth

centiu'ies.

Venetian Pavement. Same as Terrazzo

Veneziano.

PAVEMENT LIGHT. Heavy glass .set in

a pavement to convey light to a cellar room or

vault beneath ; hence, usually, the same as

Vault Light (which see under Light).

PAVILION. A. Originally, a tent or mova-

ble lialiitation.

B. A building more or less dependent on a

larger or principal building, as a summer house
;

more especially, a dependent residential build-

ing.

C A central, flanking, or intermediate pro-

jecting subdivision of a monumental building

or facade, accented architecturally by more elabo-

rate decoration, or by greater height and dis-

tinction of sky line, as in the pavilions of the

Louvre in Paris. In this sense the term is

used for a department, or group of wards, of a

large jiublic institution, as a hospital.

PAVING. A. The process of laying a pave-

ment.

B. Same as pavement.

C. Paving material in general.

PAVONAZETTO. Same as Pavonazetto

.Marble, under Marble.
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PEDESTAL
PAX ROMANA. The lionian I'ca.-e. Tho

contrast lietvvivn thc^ distracted and d('Vastated

condition of the ancient woi'ld and t\\c jieacc

brought to it at tin; beginning of the reign of

Augustus led to iilentifying peace anil prosjierity

witli Rome. Hence the term \'a\ Romana,
which was current even after the fall of the

Empire. Conten)poraiy with Horace's ('(iniien

Si-i'i'iiliire, and tiie first monvunent by which

this fact is conunemorated is the Altar of Peace of

A\igustus (Ara Pacis), erected 13-9 li.c. in Rome
by the Senate, and one of the most notable

works of combineil sculpture and architecture of

the reign of Augustus. The altar itself stood

on a jdatform enclosed by a rectangular ))ara])et

about 4 metres high, formed of slalis carvid

on lioth sides. The basenjent and arcliitravc

brought the total height to over metres.

The slabs were arranged in two liiu^s— a lower

one with a decoration of vines and flowers inter-

mingled with birds, ancl an u|iper one with a

sacrificial procession headed by Augustus and his

family, in evident imitation of the Parthen(m

frieze. Both the figures and the bold, yet deli-

cate, ornamentation are among the best products

of Greco-Roman art. The ornamentation of the

Portico of Octavia and the Batlis of Agri])pa

may be compared with this. In tlie interior,

groups of pilasters connected by fe.stoons hang-

ing on bucranes .support an architrave. In a

niche or wdicnJa opposite the one door appar-

ently stood the figiu'c of the Earth (Terra).

Compare this entire idea with the early Pela.sgic

idea of out-of-door worship, of wiiicli it seems a

survival. Other monumental altars were erected

as centres of national worship under Augustus,

for Gaul at Lyons and for Spain on the north-

west coast.— Arthur L. Frothingham, Jr.

PAXTON. SIR JOSEPH ; landscape gar-

dener and architect; b. Aug. 3, 1801 ; d. 1.S0.5.

The son of a farmer, in 1823 he entered the

service of the Horticultural Society, which had

leased the gardens at Chiswick (England) from

the Duke of Devonshire. In 182G he was ap-

pointed by the Duke superintendent of the

Gardens of Chatsworth. In 1836-1840 he built

the great conservatory at (Jhatsworth. Paxton

built the Crystal Palace of the great Exhibition

of 1851, on the principle of a very large green-

house, and deserves the credit of the bold

innovation. He was knighted in 18.51. He
designed several important buildings and pid>

lished many works on botany and gardening.

Stephen-Lee, Dictionary of Naticjnal Biorj-

raphy.

PAZZI CHAPEL. (See Capella dei Pazzi.)

PECKY. Showing the first .symjitoms of

decay, said of timber

PEDESTAL. A sulistructure upon which a

column, a statue, a meuKirial shaft, or the like,

is elevated. It consists in Roman architecture

and its derivatives of a base or foot, a die or



PEDIMENT
dado, and a surbase, cornice, or cap ; and in

classic arcliitecture is subject to especial canons

of proportion in relation to the column or jiilas-

ter which it supports. A continuous pedestal

is called a Podium. The term is commonly ex-

tended to a similar feature interposed at long

intervals of a balustrade, even when not sup-

porting a vase or the like.

PEDIMENT. Tiie low triangidar gable fol-

lowing the roof slopes over the front and rear of

a classic building. It is coped by a cornice

of the same section as that of the entablature,

and in part mitring with it. The triangular

tympanum was the field in which was displayed

typical sculpture in high relief or detached. In

the neoclassic styles the pediment was often

given a segmental or more elaborate form,

instead of triangular. It was also used to

crown subordinate features, such as doors and

windows, and in such cases often called Fronton.

(Compare Coronet.)

PEDIMENTAL. Relating to, or of the

nature of, a pediment ; found on a pediment

;

designed to be used on a pediment ; thus the

Niobe Group in the Uffizi Gallery is pedimental

sculpture.

PEDIMENTED. Provided with a pedi-

ment ; constructed in the form of a pediment.

A pedimented gable is a gable of which the foot

of the coping or cornice is connected with the

opposite foot by a horizontal string co\irse, thus,

in a measure, recalling the classic original.

PEDRO DE COMA (or CESCOMES) ;

architect.

According to an inscription on the wall of the

presbytery of the cathedral of Lerida, Spain,

Pedro was architect of that cathedral in 1203.

Vinaza, Ailicioiies al Dicciimario historico.

PEEL ; PEEL TOWER. (See Pele.)

PEEN CHECK. (See under Check.)

PEEN JOINT. (See under Joint.)

PELA. (See Lamberti, Niccolo di Piero.)

PELASGIC ARCHITECTURE ; BUILD-
ING. In the aniient pre-Hellenic wurld, a

third style beside the two styles of architecture

current in the valleys of the Nile and Euphrates.

This was less advanced and less ditl'erentiated

artistically, but was diffused over a far wider

territory and adopted by a greater variety of

peoples. It ruled the eastern and northern

shores of the Mediterranean and all its islands.

The bulk of the early population of this region

was called Pelasgian l)y the Greeks, and a part

of it was termed by the other Eastern nations

Hittite (see Hittite Architecture). Abundant
traces of this people are found even in Egy))t.

These Pelasgic tribes occupied Armenia and

northern Syria, colonized Cyprus, Crete, and

other islands, making their iieadquarters in

Crete between 2.")00 and 2000 B.C., and advanc-

ing on the one side through Asia Slinor, and on

the other through Greece and Italy, of which
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they occupied the greater part. Their art in-

cluded the styles known as "/Egean," "Pre-

Mycen»an," "Mycemean," " Po.st-Mycen;iean,"

and "Homeric," as well as "Early Hittite."

The substantial identity everywhere of the cul-

ture of these emigrants, although all were not

of the same blood, is shown by archuiological as

well as architectural remains. Even after their

political power had been broken— in Asia by
the Shemites (especially the Assyrians) and
Arians ; in Greek lands by tiie Dorians ; in Italy

by the Etruscans and Hellenes— their archi-

tectural traditions were so firmly established

that their style was long perpetuated. In Italy

the tribes of Pelasgic blood, such as Sabines and
Latins, retained their autonomy the latest, and

here also did the style continue longest. It is

impressive in its massive gi"andeur and rugged

simplicity, and in the way its monuments are

adapted to the picturesque natural sites and
become a part, almost, of nature.

The Orient. Never having been excavated,

the Pelasgic cities of Asia Minor and Syria are

still almost unknown, excepting Troy, whose
" Sixth " city (see Grecian Architecture) repre-

sents the highest local development of the

Pelasgic style. At the opposite end of Asia

Blinor the province of Cappadocia has the Hit-

tite capital Boghaz Koi, and other cities which

floiu-jshed from about 2500 B.C., and have been

made better known by Perrot and later by

Chantre. Nearly eveiy province in Asia Minor

shows works of this early architecture. Caria

has them at Assarlik and Myndus, — the latter

of very jirimitive Cyclopean style, and AssarUk,

remarkable for its tombs with dronios. In

Lycia are the ruins of Pinara and of Pidna, with

interesting series of square towers. In Lydia

are the tombs of Sardes, especially the royal

tomb of Alyattes, which rivalled the pyramids

in circuit and height. Phrygia has fortresses

at Pishmish-Kaleh, and a great variety of sacred

and secular ruins of early date and great renown

on and about Mt. Sipylos between Smyrna and

Magnesia. It only requires excavations to make
evident the monumental importance of this

region for the pre-Hellenic age.

Farther east was the Hittite confederacy of

Syria. Hazar, in Galilee, is a fine example of

its architecture previous to the Hebrew occupa-

tion. Military architecture was even more

highly developed than in Asia Minor, owing to

the constant danger from Egypt and Mesopo-

tamia.

Islands. Pelasgic architecture was thor-

oughly diffused tlu'oughout the islands between

Asia Minor and Syria and Greece, even in the

smallest. It is singvdar that Cyprus, so soon

colonized and so highly civilized, has furnished

so little early architecture. At Mclos the Eng-

lish .school lias been unearthing primitive private

anil sacred architecture. But it is Crete which
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PELASGIC ARCHITECTURE
furnislies tlie earliest and most iiuincrous series.

Gortyna and Knossos, its greatest centres,

Pra3Sos, Gcmlas-Lato, Itanos, Priansos, Pluestos,

Axos, Eleutherna, and a host more of tiie hun-

dred walled cities mentioned by Homer, form

such closely packed anil, until now, practically

untouched groups, with extensive ruins, as to

show that here more tlian in any other j)art of

the Pelasgic world lies the key to this civiliza-

tion. Already the excavations of 1 900 have

begiui to prove this foct.

Greece. Tradition ])oints to Thessaly and
Arcadia as the great early Pelasgic centres in

Greece; but the primitive ruins of Cyclopean

and polygonal cities, especially immerous in tiu;

north, have been only sujierficially explored.

The majority of discoveries have been on the

famous sites of Argolis, such as Tiryn§, Mycenje,

Argos, Mideia, Vaphio. In central Graece the

structures of Arne (Lake Oopais) are the most
monumental ; while Attica is ever growing in

importance as a late Pelasgic centre (Sparta,

Menidi, Thoricos, Athens, and several necro])oli).

Italy. Pelasgic ruins are not found in Pied-

mont, Liguria, Lombardy, Venctia, Emilia, or

Upper Tuscany ; in f:ict, not north of a line

drawn from Leghorn across to Ancona. But
in most of lower Tuscany, Uml.iria, Latium,

Abruzzi, Campania, Apulia, Basilicata, Calabria,

and Sicily their cities abound, over one hundred

having been located. Of these Sicily and Cam-
pania are least prolific ; Calabria and Basilicata

least explored. South Tuscany and Latium are

best known. We do not know in what relation

these early tribes stood either to the Hellenes

who displaced them on the south or to the

Etruscans who occupied many of the important

northern cities. (For separate sites, see Italy,

Architecture of.)

MegalitJiic. The megalithic constructions

of the Balearic Isles, of Sardinia, Malta, Gozo,

Calabria, are to some extent a branch of Pelasgic,

especially of Cyclopean, construction. The simi-

larity between the sacred edifices of Malta and

Crete is especially striking. (See Mediten'anean

Islands.)

Classes of Monuments. The kinds of monu-
ments thus far discovered are: (1) citadels

(see Acropolis)
; (2) city walls witli their towers,

bastions, and gates
; (3) palaces of local rulers,

one in each city
; (4) temples and shrines,

sometimes as palace chapels, sometimes as sepa-

rate structures
; (5) private houses, either of

gi'andees (villas) or of modest dimensions

;

(6) subterranean vaulted chambers and passages,

used either as tombs, treasure houses, cisterns,

annexes, or in- connection with sally ports

;

(7) forts, bridges, and other works of engineer-

ing
; (8) small detached settlements, farms,

villas.

General Character of Pelasgic Art. While

in architecture there is practical vmity of style,
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in other branches of art there is a great diversity.

Cretan discoveries show that there during

lioth the pre-Myceniean Age (12th Egyptian

Dynasty) and the Mycemean Age (18th

Egyptian Dynasty) extraordinary perfection was
reached in decorative work and other accessories

— in fresco painting, stuccoes, sculptures, stone

and terra cotta ware. In realism this art sur-

passed contcmporaiy work in Egypt and Baby-

lonia. While Troy lags far behind, the art of

Mycenrc and the rest of Argolis almost equals

the earlier art of Knos.sos. Every trace of it

vanished in the later Pela.sgic art of Italy, where
only the .style of architecture remains unchanged.

Materials. The preference for heavy stone

construction is universal. However, crude

brick was extensively used in Syria, Ca]ipadocia,

and Greece, though apparently not in Italy ; its

use was confined to inside buildings, shrines,

palaee.s, etc., and its disintegration accounts for

nuieh of the disappearance of architectural de-

tail. Varieties of limestone were prefeiTed by
the builders to the softer stones that required

much tooling. For decorative details it is

probable that wood, at times with metal sheath-

ing, was often used, for examjile in columns.

Architectural Forms. There is a great

variation according to period. Spaces were

covered in two ways ; either by wooden beams
or by stone slabs. The palaces and houses im-

doulitedly used the lighter forms ; even the

lintels of the doors and the window frames were
wooden architraves. The earliest city gates

were spanned by wooden beams. When stone

was used in the gateways four forms occur

:

(1) tlie plane architrave of a long single stone
;

(2) the triangle, either built up from projecting

courses, or formed by sloping jambs; (.3) the

middle form in which the narrower summit is

crossed by an architrave ; and finally (4) the

true arch, seldom fomid and comparatively late

(Boghaz Koi, Ferentino). These various forms

are also used in subterranean and open galleries

(Tiryns). The true arch, requiring careful

tooling and fitting, was hardly ever used except

with difl'erent materials from those of the Cyclo-

pean or even the polygonal work. For example,

the bridge at Cora (Latium) is entirely polyg-

onal except for the single bold arch, winch is of

the same material and opus quadratum as the

double gateway of Ferentino. The use of vaulted

chandlers was common everywhere. They are

usetl as cisterns, storerooms, and tombs (see

Tholos ; Tomb). The earliest chambers are

both rectangular and circular ; if rectangular

they are covered by course masonry, each course

projecting and being either left square or cham-
fered ; if circular they are covered with a dome
in the same ftishion, which thus takes an ex-

tremely pointed outline. In this way the form
of the pointed arch and vault is reached, though
not the construction. JNIultitudes of these struc-
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tares are found in connection with all Pelasgic

cities and necropoli. It is in them that we

have, until the present Cretan discoveries, been

best able to study tiie details of refined Pelasgic

construction and decoration. The most famous

are the " royal " tombs of Mycenae and the tholos

at Orchonienos : the door with its lions and

columns at the former and the carved ceiling of

the latter are thus far unique in their class.

Proto-Doric colunuis have also been found in

Crete by Ur. Evans. Tiie type of the megaron,

or palace hall, is somotimes with supjiorting

columns {e.g. Troy), but the use of the cohunn

seems never to liave become characteristic or

common.
Cities. Pelasgic cities were usually built on

naturally strong hills (exceptions, at Tiryns,

Boghaz Koi), and were defended by a fortress

or acropolis. In Greece, the fortifieii city is

much smaller in extent tlian in Crete or Italy.

The encehites of Troy, Tiryns, and Myceme
could all be placed within the circuit of Norba's

walls, and two Norbas could find room within

Vetulonia, five miles in circuit. In Asia Minor

and Greece, tiie main structure inside the acrop-

olis was the royal palace. In Crete and Italy,

with larger circuits there were usually two

monumental centres— sacred and secidar —

•

placed wlierever possible on two hills, like the

Capitoline and Palatine at Rome. The origin

of the city may be found in Crete, where small

separate forts were first grouped together, and

sometimes within a single wall for common
defence. Then, as in a great city like Goulas-

Lato or Prsesos, there are only three forts within

the common enclosure. There were usually

several encircling city walls ; sometimes con-

centric, sometimes intersecting, but never more

than three. Tiie walls were defended by pro-

jecting circular or rectangular towers at the

gates or acces.sible points. Tiie gates tiiem-

selves are often deep and double with a court

and were suiipleraented by posterns connected

with the interior by long vaulted passages

(Boghaz Koi, Norba, Alatri, Ferentino). Broad,

well-gr.ided roads, with hea\7' retaining walls,

led up to the gates and connected the network

of cities. They were protected at intervals by

forts. In plan, these cities are an irregular

oval, differing essentially from the prehistoric

terremare, and the Etruscan cities which use a

square plan, with two main streets at riglit

angles like tlie Roman camp. In Italy there

is one city where tlie lines of streets and side-

walks, differi'ut classes of buildings, water

supply and drainage, grading system in ter-

races with huge retaining walls, plan of houses

and temples, can be studied : this is Norba in

Latium, recently surveyed by the writer for

the American School of Classical Studies in

Rome. Similar work with excavations is being

comnieni-i'd in Crete by the English, French,
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and Italian archwologists. For northern Syria,

the Germans have uncovered a typical Hittite

city at Sendjirli, which lias two circular circuit

walls witli a liundi'cd small towers and three

gateways, some of them decorated witli monu-
mental sculptures.

In Crete, the city of Goulas-Lato is even

better preserved than Norba and is of far

earlier date. There still remain the great gate,

and its approacli and outworks, the entire city

wall with its rainiis and towers, the retaining

walls of terraces, with stone houses and palaces

often preserved to a lieight of 6 feet, with

pavements an<l door jamlis in place. It is now
being surveyed, and will probably be excavated

by the French. Tims far, Kniissos has yielded

the best results, althougli tlie English explorers,

Evans and Hogarth, have had only one cam-

paign of work. The great Palace of Minos has

been found to be sacred to Zeus of the Double
Axe (Labrys ; hence Labyrinth, wliicli see) and
to be tiie lamous Cretan Labyrinth. Tlie rela-

tions witii Egypt are proved by a statuette of

the 12th Egyptian dynasty. Tliere are earlier

stages of the palace below the level now being

excavated, wliicli may date from about 2000
B.C. The stonework of the chambers and

passages is coated w'ith gypsum, and either

frescoed or decorated with painted reliefs. This

great royal residence of the ruler of the island

was not defended by any fortress. It lay, sur-

rounded by the buildings of the city, which

reached up to it from tlie lower level on terraces
;

some are villas of considerable extent, enclosed

by heavy walls, in part even earlier than the

palace (pre-Mycenffian).

Styles of Construction. Certain common
traits may have been develojied before the emigra-

tions. For example, the so-called "Cyclopean"
construction, betbre the introduction of metal

tools for quarrying ami dressing stone ; also the

use of bricks (especially siui-dried), adopted

from the Babylonians and used in early Hittite,

Trojan, and Mycenaean palaces, tiiougii not for

main outer walls of acropolis, city, etc. The
distinctions that arose in various countries were

due: (1) to racial differences; (2) to local

material
; (3) to individual development.

The metliods of wall construction can be

roughly classified as follows: (1) Cyclopean, of

large unliewn blocks as they come from quarry,

the crevices being filled either with chips or a
smear of mud or cement

; (2) horizontal scales,

also unhewn, in rougli courses of small material

;

(3) polygonal blocks dressed only where not

exposed
; (4) squared blocks ilressed in same

fashion
; (5) polygonal blocks, and (6) squared

blocks, both dressed on exposed as well as on

other faces. There are many subvarieties.

Roughly speaking, these categories follow in

the chronological order indicated. Still, even

when tile Cyclopean blocks were used, there was
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a difference made lietweeii the outer and inner

walls : the teuiciius ami ])alaee walls beinf,' of

stones of medium size, and fairly uniform and

regular shajK', thus leading to irregular horizon-

tal eourses. Later, when the wooden wedges,

by which the Cyclopean blocks and horizontal

scales had been iiuarried and made ready for

use, had been sup|ilemented by metal imple-

ments, whii^h allowed of squaring and facing the

blocks, the older and easier rough methods were

continued in the (niter walls, while the palace

walls, sanctuaries, tombs, treasuries, cisterns,

and the like were constructed of tooled stones,

sometimes polygonal, but more often in hori-

zontal courses, liecause this was the most
convenient in short wall spaces, broken by

openings. It is a mistake to suppose that the

use of tooled polygons is earlier than that of

similarly tooled course construction, for polyg-

onal walls continued in use until long after

Pelasgio artistic traditions had be-

come iibsolete. The famous polygo-

nal wall at Delphi (sixth century)

is unicjue lor its archaistic use of

sinuous lines, and the polygonal

wall at Eretria is even later. In

Asia Minor the transition to the

opus iaodoitiuin is shown in such

course construction with oliliijue

joints as the walls of Isionda in

Pamphylia. Archaistic use of

polygonal above with opus iso-

dumum is shown at Cnidus, in

Lycia and Akarnania, and even

earlier in tlte fortifications with

curved towers near lasus ; while

it occurs in Latium as late as the

close of the Roman Re]iublic. Of
genuine early polygonal masonry,

the finest examjiles in Italy are

the citadel of Alatri and the walls

of Segni, Norba, and Ferentino,

dating probably between 1000 and 600 B.C.

— Arthur L. Frothingham, Jr.

Schlieniann, Ilios, Troja, Mykence, Tiryns;
Schuchliardt, Stilliemnnn's Excavations, etc.

;

Perrot and Chipiez, Histoire de VArt dans VAn-
tiquite ; Chantre, Ernest, m NouveUes Archives des

Missions scientifiqrtes (Vol. VII., 1897) ; Papers
in Archfeological Periodicals, as the American
Journal of Arcliamlogi/.

PELE ; PELE TOWER. Along the Scotch

and English boiiler, a small fortified tower or

keep, common from the early Middle Ages to

the seventeenth century. It was the manor
house of those districts, and as such formed a

place of refuge for tenants and neighbours.

PELLEVOISIN (PELLEVOYSIN), GUIL-
LAUME; architect; b. U47.

Dec. 31, 1.506, he was chosen to constnict

the new tower of the cathedral of Bourges,

France, under the direction of Nicholas Byard

and Jean Chesneau, and iu 1.515 was made
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sole director of the works at the cathedral. In

1.5l,'2 hi^ rebuilt the Hotel Dieu at Bourges.

Clii'iiiirviercs, ^\rchives de V Art francais.

PELOURINHO. A momunent erected in a

public square of a Portuguese city as a sign that

the (V)rp(jration has been invested with munici-

jjal rights ; it has usually the form of a decora-

tive iMilumn .standing on a platform.

PEN. An in.strument for drawing or wiiting

with ink <ir other coloincd fiuid.

Bow Pen. (.See Bow (_'oiu|)ass, luidrr ( 'iiiu-

jiass.)

Compass Pen. A lien made lik(^ a ruling

pen and fitted to a pair of (unnpasse.s, for de-

.scriliing circles in ink. (See Compass ; Draw-
ing Pen, below.)

Dotting Pen. (See Drawing Pen, /i, below.)

Drawing Pen. Any pen for use in draw-

ing ; specifically :
—

A. A metal pen of the usual form, but gen-

Pele Towek, on the Enoi.ish and Scottish Border: Avdon
Hall. North cmuerland.

The undefended doorways opened into the hnse-court, of which the higii wail i3

now destroyed.

eraUy harder, and having a sharper point, for

free-liand drawing. (See Crowquill.)

B. All instrument for ruling lines in me-
chanical drawing when guided by the edge of a
square, curve, or the like. In its most common
form it has two thin, elastic, metal blades, fixed

face to fiice in a hamlle, of which they form the

prolongation. The blades are precisely the same
in shape, and have exactly corresponding rounded
])oints, between which the ink is retained by cai)-

illary attraction. The distance between the

points can be adjusted by means of a screw,

which thus regulates the thickness of the line

to be drawni.

A double drawing pen has two pairs of such
blades, with a third screw, by which the two
pairs may be adjusted, so that two parallel lines

may be drawn at a given distance apart.

A dotting pen has, between the jwints of the

bhides, a small wheel, the circumference of which
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is indented at intervals, so that, when travelling

over the paper, it will describe an internipted,

broken, or dotted line.

Lining Pen. Same as Drawing Pen, B.

Railroad Pen. A double drawing pen for

descriljing two parallel lines, and used for draw-

ing railroad tracks. (See Drawing Pen, B.)

Right Line Pen ; Ruling Pen. Same as

Drawing Pen (B), above.

PENARIA. In Eoman antiquity, a store-

room ; or, as some modern WTiters think, a small

and unimportant sleeping room opening on a

court.

PENCIL. ^1. A small brush for writing or

[lainting, such as, in European countries, are

made of camel's-hair, sable fur, and the like, and,

in the East, of different vegetable fibres.

B. A piece of lead, plumbago, chalk, or other

somewhat hard substance, by which a mark can

Pendant: Window Head cut into Resemblance
OF Two Arches, with Pendant in.stead of
MULLION.

be made, whether set in a wooden case or a metal

holder, or not.

PENCIL (v. t.). A. To produce or describe

(as a line) with a pencil.

B. To paint, or otherwise embellish, by means

of a pencil ; tlius, joints in brickwork are often

pencilled in white.

PEND. In Scotland, an arched roof of ma-

sonry, not groined ; hence, a vaidted or arched

passage through a block of buildings. In the

latter sense sometimes in the plural, as the

Pends.

PENDANT; PENDENT. .1. Anciently,

a )iendcntivc.

B. A fi.xed hanging ornament, frequently

richly sculptured ; usually the projecting lower

end of a member or a piece of construction, as

the bottom of a newel below a ceiling, or the
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bottom of a keystone, or

the end of a post of a

roof truss extended be-

low the tie beam.

C. A hanging orna-

mental object of any
sort; applied loosely to

hanging lamps and lan-

terns (see also Corona),

votive offerings in

churches, and tlie like.

PENDENTIVE. A.
A piece of masonry con-

struction for filling in

the space in the re-

entrant angle of two

walls, beginning with a

point or line- at the bot-

tom, and forming a con-

tinuous, more or less

triangular surface sloping or cundng outward

as it rises, until it ends at the top in an arc

PEND.iNT OF Fan
Vaulting : Henry
THE Seventh's
Chapel, Westmin-
ster ; a.d. 1510.

Pendant, 17th Century, at Schloss Kalmar,
Sweden.

of a horizontal circle or a straight line, in order

that a square or polygonal room may be covered

by a cujiola of circular plan or having more

sides than the room. The simplest and typical

Pkndentive, Fig. 1.

form is the Byzantine, or spherical, pendentive,

Fig. 1, the surface of wdiich is part of a sphere
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whose diameter is tlie iliagoiuil of tlie square

to be covered. This half Kciuaro, or cupula, is

supjjosed to be iutersiM-tcd

by four eipial Ijarrel vaults

whose diameter or chord is

tlie side of the square, or by

four vortical lilaiics, and liy

a horizontal plane tan.L(cnt

to the tojis of the resulting

semicircles. What i.s tlicn

left of the siu'face of the

sphere makes the surface of

four pendentives, intended to

carry a smaller cupola whose

diameter is that of the S(juare

to lie covered, Fig. 2. As
the pendentive is most com-

monly built in the spandrels of large arches,

which pierce the walls of the room to be cov-

ered, so it quite commonly .starts at a point

above the springing line of its supjiortiug arches,

in which case its surface is part of a sphere

whose diameter is greater than the diagonal of

the square. It may also start from a line or a

small circular arc, instead of a point, the cor-

ners of the square being cut oti', as often occurs

in Renaissance buildings, the diameter of the

sphere being then less than the diagonal of the

square.

It is evident that by means of s]iherical jien-

dentives a dome may cover not only a sijuare,

Pkndentive,
Fig. 2.

PLAN

Pendentive, Fig. 5.

but a triangle or a polygon of any number of

sides, or a rectangle, and examples of hexago-

nal, octagonal, and si.xteen sided occur. There

is a peculiar form. Fig. 5, in the baths of C'ara-

calla, Rome, in the angles of an octagon, faced

with brick, and doubtless once plastered over or

covered with marble. It starts with two straight

lines, at an angle of 135°, which, as they rise to

describe the surface, become curved, obliterate

the angle, and nierge into an arc of 45° at the

top. In the case of a rectangle which is not

a square there are two methods of forming the

pendentive. lu the first, Fig. 6, the intersect-

ing vaults are in pairs of different diameters,
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and the pendentives are run together above the

ridges of the smaller vaults, and continued so

up to the level of the ridge

of the larger, the diame-

ter of the covering dome
being then that of the

smaller. In the second,

the side, or narrower,

vaidts are stilted .so that

their crowns are level with

those of the main, or

larger. The origin of the

pendentive wliich we call

Byzantine is not clear.

Tliere are ajiparently one

or two Roman examples

of it, as in the temple of

Minerva ]Medi(-a, Rome

;

but it is quite certain that its general use occurs

first in tiie early Christian architecture of the

East, whence it spread to the West. It is veiy

rarely found in the Gothic period, but is com-

mon in the Renaissance. For a fuller discus-

sion of the forms see Sir Gilbert Scott's Lec-

tures on Mediaeval ^
Arehitecture, Vol.

II., and Viollet-le-

Duc's Dictiomiaire

liaisoniie.

B. Less accurate-

ly, any device for

making the transi-

tion, internally, from

the corner of a square

or polygon to a

Pendentive,
Fig. (J.

Pendentive, Fig. 7.

straight line above across the angle, in order to

carry an octagonal vault or a spire, or as pre-

paratory to a circle which shall carry a dome.

The forms are various, and will be best under-

stood if arranged as far as practicable in geo-

metrical order.

Pendentive, Fig. 8.

A lintel, or several lintels, laid across the an-

;le. Figs. 7, 8. Common iu tombs in India,
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forming an Dctiigcm, surmounted by a sixteen-

sided polygon, wliicli carries a cone.

Corbel courses,

Fig. 9. Common in

England as the sup-

port of the four non-

cardinal sides of a

square tower which
has to carry a spire.

A solid with a

plane surface. Fig.

10, part of an in-

verted pyramid. An
Pendentive. Fig. 9. i i' early example occurs

at Latakieh, carrying a dome. (De Vogii^,

Syrie Centmle, Vol. I, p. 76.)

PBNDENTIVB

Pen'dentive, Fig. 17, Pendentive,

Fig. 13 is a part of a cone, fan-shaped, spheri-

cal, or spheroidal. Fig. 14, domical, S. Julia,

Pendentive, Fig. 10. Pe.vdentive, Fig. 11. Pendentive, Fig. 12.

A solid with a ci/Iindrical mr{a,ce, Fig. 11,
Spoleto.

A solid with a conical surface. Fig. 12 shows

Brescia. Fig. 15, domical, theoretically a vari-

ation on the preceding made by carrying up
the walls until they intersect the half dome,
but really an earUer form. Fig. 16, with a

Pendentive, Fig. 16.

the half of a rigiit cone. Very common in

Frencii Romanesque, and known as a trompe.
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.'(cgmental dome. Fig. 17, fan-slia])ed, from

Limliurg Alibey. The form, starting from a

point, is common in Frencli Romanesque.

Fig. 18, cell-shaped, developed from Fig. 14.
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Fig. 19, a transit idiial

form, beginning at the

spring as a conical,

and passing into a

domical surface. It is

quite common in

French Eoniancsfiue.

Fig. '20, a barrel vault.

A Byzantine form.

Common in Sara('enic

architecture, but the construction is oli.scurcd

bv stalactites or honcvconil) ornamentation.

PBNDBNTIVB

Pendentive, Fio. hi.

PLAN

Pendentive, Fig. 20.
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Compound forms : Fig. 27 is a conical, fan-

shaped vault, with an arch in front of it. Fig.
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PENDICE. SiUiiL' as I'kntice.

PENETRALIA (|il. ii.). The iniiennost

parts of ;i IjuiUliiig, as the inner ehaiiibers

;

hence, in partieular, a sanotuaiy ; especially in

Roman dwellings, the private chapel or sacred

chamber in which the penates of a household

were cnsliriiird.

PENITENTIARY. ^1. A place for the

perfonnancLi of penance ; a small building in a

•monastic or conventual estalilishnicnt in which

a penitent confined himself or was confined.

That part of a church to which penitents were

committed during the service.

B. A ))rison in wliich convicts are confined

for |iunishniciit or reformation (sci' Prison).

PENNETHORNE, SIR JAMES ; archi-

tect ; b. 1801; d. Sept. 1, 1871.

He was a nephew of Sir John Nash (see

Nash, J.), and studied also with A. Pugin (see

Pugin, Augustus). He visited France and Italy.

In 183:3 he was employed by the comnussioners

of metropolitan improvements (London) to

devise plans for New Oxford Street, Kensington

Palace gardens, Victoria, Kennington and Batter-

sea parks, the Chelsea embankment, etc. He
built in London the Museum of Economic Geol-

ogy, the Stationery Office, Westminster, the west

wing of Somerset House, and made many improve-

ments in Buckingham Palace, His most notable

work is the building for the University of London.

Stephen-Lee, DicHnnai-)/ nf Xationai Biuijraphy.

PENNETHORNE, JOHN ; architect ; b.

Jan. 4, 1808 ; d. Jan. 20, 1888.

A yoimger brother of Sir James Pennethorne

(see Pennethorne, James). In 1830 he made a

journey through Europe to Egypt. He was the

first to observe the curvature and optical refine-

ments of the Parthenon ; and he also observed

the curvatures of tlie temple of Medinet Haboo
in Egypt. In 184+ he published privately a

pamphlet entitled Tlie Elpmeiits and Matlie-

matincd Principles of the Greek Architects

and Artists, in wliieh he set forth a theory of

optical corrections. Mr. F. C. Penrose contin-

ued these investigations in 1846, and published

his Principles of Athenian Architecture in

1851 (1 vol. folio). Pennethorne's great work on

The Geometry and. Optics of Ancient Archi-

tecture was not published until 1878. He pul>

lished also a jjaper in the Transactions of the

Royal Institute of British Architects (1878-

1879) on The Connection between Ancient Art

cmd the Ancient Geometry.

Stephen-Lee. Dictionary of National Biography.

PENN PIT. In Great Britain, a primitive

dwelling under ground or nearly so ; the pit ex-

cavated for the jmrpose lieing roofed at the level

of the surface or, later, somewhat above. (Addy.)

(See Pit Dwelling.)

PENTASTYLE. Consisting of five col-

umns, or having a row of five columns in front
j
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said of a portico or of a building. (See Colum-

nar Arciiiti'i'ture.

)

PENTASTYLOS. A penta.style building.

The term is modern, made up to correspond with

hexastylos, octastylos, etc.

PENTHOUSE. A. Primarily, a roof of

only one slojie ; Ikmicc, by extension,—
7). A small building or shed with such a

roof. In modern times used attributivcdy, as a

])cnthonse roof Sometimes written Penhouse.

PENTICE. Same as Penthouse; written

also rciidice, Pentise.

PEPERINO. A volcanic conglomerate of

ashes and gravel found in considerable quanti-

ties in the Alban Hills, near Rome, and much
used in and near Rome in ancient and modern
times. The name is given to other conglomer-

ates found elsewhere in Italy ; as it is suggested

by the resemlilance of the black spots to pepper-

corns.

PERAC. (See Duperac, Etienne.)

PERCENTAGE CONTRACT. A contract

in wliieh the builder binds himself to furnish

material and lalionr at market rates in the con-

struction of a building according to plans and

specifications, his renuuieration being strictly

confined to a stipulated percentage on the

value of such labour and material. The main
theoiy of such a contract is to give to the

designer a more complete control over the work
from day to day. (Com)iare Day's Work.)
PERCIER. CHARLES ; architect ; b. Aug.

•22, 17G4; d. Sept. 5, 1S38.

Percier was a pupil of Antoine Francois

Peyre (see Peyre, A. F.), in whose atelier his

association with Pierre P^ontaine (see Fontaine)

began. He was employed also by Chalgrin

(see Chalgrin) and Pierre Paris (see Paris, P. A.).

In 1786 he won the Premier Grand Pri.v de

Rome in architecture. He supported himself

during the Revolution by designing furniture

and decorations, introducing antique motives

from Rome and Pompeii. This may be thought

the beginning of the so-called style empire,

[lopular throughout Europe in the early years of

this century. In 1794 Percier and Fontaine,

acting together, replaced Pierre Paris in the

direction of the decoration of the Opera in Paris.

Between 1802 and 1812 they had charge of the

Louvre and Tuileries. They restored the colon-

nade of the Louvre (see Perrault, Claude), and
completed the upper story of the buildings on
the court. At the Tuileries they constructed

the chapel and theatre, and the buildings adja-

cent to the Pavilion Marsan in the newly

opened Rue de Rivoli. They designed the Arc
de Triomphe du Carrousel, and the great stair-

way of tlie Museum of the Louvre which was
removed by Napoleon III. They designed

residences in Antwerp, Brussels, Venice, Flor-

ence, and Rome. Percier retired from the

association with Fontaine in 1814. He pub-
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lished MestauratioH de la C'olonne Trajane

(1788), and, in association with Fontaine,

Palais, Maisons et autres idifices de Home
Moderne (Paris, 1802, folio) ; liecueil de

decorations executies dans I'^gUse Notre-

Dame et au Champs-de-Mars (Paris, 1807,

1 vol. folio) ; Choix desj^hts ceh'bres Maisonsde
plaisance de Rome et de ses environs (1809-

1813, grand folio); Recueil des decorations

iiit^rifiurs (Farm, 1812); etc.

XonvcUe biof/rapliie f/enerale ; Lanco, Diclion-
naiir.

PERCLOSE. Same as Parclose.
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PERGAMENE ARCHITECTURE. Tliat

of Pergamuni or Perganion, a city ol' Mysia in

Asia Minor, an important centre of Greek
civilization and art after tlie time of Alexander.

(Sec (Irri-ian Architecture.)

PERGOLA; PERGOLO. A sort of arbour,

common in formal Itahan gardens or on ter-

races connected with Italian villas ; formed of

a horizontal trellis, vine-covered, and supjiorted

by columns of stone or posts of wood. A jjlat-

form or balcony so protected. The Latin form,

pergula, is sometimes used in English for such

an arbour.

PERGULA. In Latin, a particu-

lar member of a larger building, espe-
•' cially of a house, as to the nature of

£ w'hich modern writers differ. Mau's

I Pompieii and Pauly's Real-Encyclo-
pedie, make it an upper and slighter

construction, a balcony, bay window,
or light wooden gallery ; es])eeially

• tlie upper story of a .sliop, as in Pom-
peii, where tlie small shops enclosed

within the insnlu: (see Insula), have
often upper floors connected with
them ; much as, in Paris, the shop-

keeper's family live in the Entresol.

By extension, a shop in eitlier sense,

for selling or working ; a Bottega or

Studio.— R. S.

PERIBOLOS. In Greek archi-

tei-ture, a wall enclosing consecrated

grounds, generally in connection with

a temjde. The area so enclosed. In

the Middle Ages, the wall enclosing

' the choir, the atrium, or any other

sacred place ; or the other walls sur-

rounding the precinct about a church,

and forming the outmost bounds al-

lowed for refuge or sanctiiary.

PERICOLI, NICCOLO DEI.
(See Tribolo.)

PERIDROMOS. Tlie narrow

.2 passage around the exterior of a

I
peripteral building behind the envel-

= oping cdliunns. (See Peripteral.)

1 PERINO DEL VAGA. (See

2 Buonaccdrsi I'ifrino.

)

.2 PERIPTERAL (adj.). Sur-

.2 rounded by a single range of cohunns.

p. Said of a building, especially a teni-

Si pie. (See Columnar Architecture.)

PERIPTEROS. A jjcriptcral

building ( Mtrnvius).

PERISTALITH. A circle or

cincture of upright stones, ."surrounding a burial

mo\nid 111' liniviiw.

PERISTELE. One of the inuiidlithic up-

right stnnrs ill a pcristalitli.

PERISTERIUM. The inner or .second

riboriuui ; the Greek term for a hanging taben-

nade.— C. C.
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PERISTYLAR PERPENDICULAR
PERISTYLAR (udj.). .Siimjuiiilcd liy col-

uniin ;
li,i\ inn', nr pfrtaiiiiiig to, a ixjristylc.

PERISTYLE. A range

or rang(!s (if rudt' siijiport-

iugenhiinns envelcipiiig the

exterior of a Iniildiiig, as

of a jieripteral temple ; nr

surrounding an internal

court of a building, as in

the Peristylium of a Greek

or Roman house ; or form-

ing a covered ambulatory

or open screen around any

large open s))aee, partly or

wholly enclosing it. Also,

by extension, the space so

enclosed. (See Columnar
Arcliitfctuic.)

PERISTYLIUM
;

PERISTYLUM. Same
as Peristyle ; the original

Latin word taken directly

from the Greek. By famil-

iar extension in Latin writ-

ing, the enclosed garden of

a large Roman Ikjusc, form-

ing a court wholly or partly

surrounded by occupied

buildings, and having a colonnade

three sides.

Rhodiaii Peri-

stylium. According

to Vitruvius, one in

which one side is

higher than the

others. This form

is supposed by some
to imply a .second

story colonnade on

that side, the upper

story corresponding

to the second story

of rooms.

PERPEND. (Evi-

dently derived fruna

the French iyar-

paing.) A. A
throughstone ; a

bondstone passing

through the whole

thickness of a wall

and showing on both

sides thereof, espe-

cially in a wall of

squared stones or

ashlar. A perpend

wall is a wall com-

posed entirely of such

stones. Keeping the

perpend is a phrase

formerly used by

masons, referring to

..._.,..„..,.1_ ^.

Perpendicular Arthitecture: Earliest
Tracery

; Edingtun, Wiltshire, a.d.
13(;i.

on at least

Perpexdicular .Architecture: Late Tracery;
Kino's College Chapel, C.iMBKiDOE.
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keeping the vertical joints over one another in

the alternate courses. This use, however, seems

to be derived from per-

pendicular.

B. A vertical joint in

masonry ; especially in

lirickwork, in which, when
ofgood workmanship, th('se

joints are .supposed to make
regular lines perpendicular

to the beds.

PERPENDICULAR
ARCHITECTURE. Th.it

English style wliicli is char-

acterized by ]ierpendicular

lines in the common use of

that term, more strictly, of

vei'tical lines. The term
was introduced by Thomas
Rickman for that style of

English Gothic architec-

ture wliich is characterized

by window tracery having

strai.ght stone mullions,

carried vertii'ally not only

in the lower jjarts of the

window, and dividing the

lights one from the other,

but in the decorated, traceried top itself. Tlie

style may be considered to begin in 1370, and it

never wholly disap-
"

pear.s so long as

Gothic influence ap-

pears in English

architecture, which is

until a very late

period. (See Eng-

land, Architecture

of.)— R. S.

PERPENDICU-
LAR. RESTOR-
ING TO THE. The
ai-t nf correcting a

building, or part of a

building, which is out

of plumb, as in a wall

or pier, a tower or

s]iire. This is accom-

plished in various

ways, according to

the peculiar condi-

tions of the ease : by
the distributed press-

ure of hea^J' lialks

<if timber ajiplied in

the form of props or

struts against the

afiected wall or pier,

and Ijcaring at bot-

tom against immov-
able points and
actuated by jack-



PERRAULT
screws ; or by imlling it into place by the use

of turn-buckles in liea\'y iron rods or bolts ; or

by the driving in of steel wedges in the joints of

the masonry ; or by iron rods put in place when
very hot and exerting a drawing power by
contraction while cooling ; or by a combination

of these devices.

PERRAULT, CLAUDE
;

physician and
architect ; b. 1613 (at Paris) ; d. Oct. 9, 1G88.

C'lauile Perrault was a mathematician, scien-

tist, and practising physician, wlio accjuired a

taste for architecture. In 16Gi Louis XIV.
undertook the constniction of the eastern facade

of the cjuadrangle of the Louvre (Paris). The

PERRONBT
PERREAL, JEAN (JEHAN DE PARIS)

;

b. 14G;3 ; d. about 15:."J.

As early as 1 486 he resided at Lyons, France.

March 25, 1-193, he commenced tiie church of
the Cordeliers in that city, and in the same
year was charged with the restoration of the

arches of the Pont du Rhone at Lyons. In
1494 he accompanied the expedition of Charles

VIII. into Italy. In 1499 he was contrd-

leur general des hAtiments of the city of

Lyons. For Anne, queen of Louis XII., he
designed the monument of Francois II.,

Duke of Brittany, for the cathedral of

Xantes, which was executed by Michel Co-
lombe (see Colom)ie, M.), 1502-1556. In
1505 he was commissioned by Marguerite

d'Autriche to make the plans of the monas-
tery and church of Brou at Bourg-en-Bresse

(Eure-et-Loire), and in 1510 was made con-

m^t

Persian ARCnrrECTURE, Part I. : Platform and Ruins at Persepolis.

View from the east, that is, from a point below and to the left of A in the plan. On the left are the winged huinnn-lieaded hulls
of the proi)ylae.a B in plan. The columns are of the so-called hypostyle hall of Xer,\es E on the second platform.

designs made by Levau (see Levau) not being

acceptable, a scheme was elaborated by Bernini

(.see Bernini), which was begun Oct. 17,

1665, and soon afterward abandoned. Before

tlie arrival of Bernini, Perrault had presented a

plan for the building, which was rejected at the

time ; but this wa.s presented again in 1667 and
accepted. This building, forming the eastern

side of the great court, and having on its outer

fiice tlie famous colonnade of the Louvre, was
completed in 1674. The southern facade (the

river facade) was also built by Perrault. These

buildings were not actually roofed over until

1755. (See Gabriel, J. A.)

Lance. Diotianiudrn ; Bauclial. Dirtionnoire

;

Abb6 Lambert, Ilistoire du Uegne de Louis XIV.
103

trolevr of the works. In 1513 he was replaced

at Brou by the Flemish architect, A'an Boghem.

Charvet, Lyons Artistiqne. Xoticcs biograph-
iipim; riiarvet, ./(>«K Perreal ; Diipasquier, Notre
Dunn ilr /Iri'ii.

PERRON. A flight of steps, including plat-

form and parapet, forming approach, as to the

entrance door of a house or public hall ; usu-

ally out of doors, but occasionally in an outer

vestibule, or the like. (( '(unpare Stoop.)

PERRONET (PERONET), JEAN RO
DOLPHE ; engineer and architect ; b. Oct. 8,

1708 (,-tt Suresnes, France); d. Feb. 20, 1794.

He was educated as a military engineer, but
abandoned this profession for architecture. lu

1715 lie rcliuilt the choir and sjiire of the cathe-
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PLATE VI

TEHSIAN Al{( 'IIITICCTUKE

A specimen of Moslem areliitoetiire in tliat

country. Courtyaril of the great Mosque of 'I'e-

lieraii. which dates from the sixteentli century of
the Christian era. The decoration is almost wholly

ill richly coloured ciiniLiilled earthenware tiles: a
manufacture in which the I'ersians have always
excelled.



PBRSEPOLITAN ARCHITECTURE
dral of Aleiiroii (France), which had liccii (hv

stroycil by fire in 1744. In J 747 lie was made
director of the I'JcoIe des Fonts ct Cliuii.ssm'n,

Paris, founded in that year, in 1748 lie Ijcgan

with Hippeau the great bridi;o at Orleans,

France. In 1763 he replaced HiiJ|ieau at his

death as premivr hujhdeur da rot. He ile-

signed the britlgc at Nantes in 1764, the bridge

at Nogent-sur-Seine in 1766, the bridge at

Neuilly (Paris) in 1768, and the Pont Louis

XVI. (now Pont de la Concorde) in 1786.

Perronet held the offire of iiisju'ctciir (jinvral

et premier ingenieur des poida ct chonssvvs du
roi/aume. He published Descn'pHon des pro-

jets de la coustruc-

tioH des pouts de

Neil nil/, de Nantes,

d' Orleans et autres,

etc. (Paris, 1782-

1783, 2 vols, folio;

supplement, 1 vol.

folio, Paris, 1789.)

Bauchal, Diction-

naire.

PBRSEPOLITAN
ARCHITECTURE.
(See Per.siaii An-lii-

tecture.)

PERSIA, ARCHI-
TECTURE OF. (See

I'ersian Architecture.)

PERSIAN AR-
CHITECTURE. That
of the lands included

in the modern king-

dom of Persia, and
those immediately ad-

joining which have re-

ceived and retained

Persian artistic iutlu-

PERSIAN ARCHITECTURE
Khan, do ikjI alter tlie national charactei of

tiu! Per.sian Moliamnieilan art. (For these sub-

jects sec, in the following order, Persian Archi-

tecture, Parti.; Parthian Ai-cliitecturc; Persian

Architecture, Part II. ; Persian Architecture,

Part 111.)

PERSIAN ARCHITECTURE ; Part I.

The origin ni the art liilLCture of Persia must

Vjc sought for in tiiat of the two countries con-

(pu'red by her, viz., Babylon and Media. From
the former she derived tlie raised iilatform, or

terrace, on which her jialaces were liuilt,— the

broad Hights of steps which led u]) to tlicni and
to her ]ialace.s,— and the winged bulls wlii(4i

i«S»sii,-:*'*"^^ i, fill WL^ :

B a IB IB H a <^ ""^r^ _li^>**>
A>> .>ii* ;:TT:::::

I [^$_, fTrT"

Persian Akchitectuke, Part I.: Platforms and Palaces at Persepolis.

The white surface is that of the platforms.

ence. Thus, although a Landingof stairs from town to i>latform. JJ", (?, /T supposed roval dwellings (^ generally

the great emjiire of f e.^terJi""
"" ""* '^''" ^''""'''" called House of Darius).

/ Gateway
A' Gateway.

.£ So-called hypostyle hall of X<vxes. L Unknown ruin.

J/ Throne room, c.llled hall of 100 columns.

Cyrus reached the -O stairs leading to second phiteau

Mediterranean, it left

but little impression

upon the architecture of Asia Minor and

Syria ; while within the boundaries of mod-
ern Persia that influence is still easy to

study, and to judge, at least in part. Archi-

tecturally, Persia may be considered under (1)

the rule of Darius, Xerxes, anil their succes-

sors, about .500 to 334 B.C.
; (2) the rule of

Alexander and his successors, beginning 334,

an epoch not identifieil with known buildings

of importance in this region
; (3) the Parthian

rule in the second and third centuries a.d.
;

(4) the kingdom of the Sassanians, 226 a.d.

until the Moslem conquest
; (5) the Jloslem

nde, resulting about the ninth century in an in-

;lependent Mohammedan kingdom. The later

»nquests, as by the Seljuks and by Jenghis
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flanked the portals of her Propylon. To the

Medes she owed her porticoes and halls of col-

umns. Bledia being a country abounding in

timber, the .supports of her i)eristyles and lialls

were all in that material, protecteil and deco

rated with plates of the precious metals in thin

laminaj (Polyliius). These columns in Persia

were copied in stone. The Persian column,

twelve or more diameters in height, is a copy
of a wooden and not a stone support, and the

rich decoration of the camjianiform base and
the capitals with their vertical volutes on each

side suggest a metallic origin.' The bracket

' In his repoit on the investigations at Asso!,
1881, Mr. T. Thacher Clarke oli.serves, p. 120:
"The proceeding of the Phceniciau artisan was to
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PERSIAN ARCHITECTURE
capital may also have been derived from the

Medes, but its further development into the

heads, or, more properly speaking, the torsi of

bulls and griffins, is ])robably owing to the in-

fluence of Babylonian or Chaklean art, if indeed

the Chaldean sculptor may not be looked upon

as the artist who carved the winged bulls of

the projiylon and the rich balustrades of the

flights of stairs.

The earliest Persian palace is the one built

at Pasargadie, by Cynis, which consisted, ac-

cording to Flandin and Coste, of a porticus,

i.e. a building with its roof supported by rows

of columns, and, at each angle, a small cham-

ber enclosed with walls which formed the antte

of the entrance porticoes. This type of build-

ing may have been the " stoa " referred to by

Polybius.

A second Persian work is the Takht-i-Solei-

man (throne of Solomon), also at Pasargada?,

an immense platform with a frontage of 730

feet, evidently built in imitation of Babylonian

work, but executed in stone with an external

wall of fine ashlar masonry with drafteil joints.

Portions of the wall still rise to the height of

38 feet, some of the stones being 13 feet long,

and the courses 3 feet high. This platform is

considered to be the terrace on which a palace

was intended to be erected, but of which there

are no traces to suggest that it was even com-

menced. It is the earliest example known of

regular drafted masonry, and may liave sug-

gested that type of architectural embellishment

which forms the chief cliaraeteristic of the sub-

structure of Herod's temple at Jerusalem. (See

Syria, Architecture of)

From these we pass to the more developed

examples at Persepolis and Susa, where, in the

palaces of Darius and Xerxes, and in the apa-

dana, or great reception hall, of the latter

monarch, we find the masterpieces of Persian

arcliitecture. The palaces at Persepolis were

built on an immense platform at tlie foot of a

high range of rocky hills, consisting of the natu-

ral rock at the back, but on the west and south

sides built in blocks of stone of various sizes,

not laid in horizontal courses, but fitteil to one

another with the greatest accuracy, ami held to-

gether by metal clamjjs. The approach to the

platform on the west side is by a double flight

of stairs, 22 feet wide, the steps having a tread

of 15 inches with a rise of 4 inches, so that they

could be ascended by horses. The first building

on the ])latform (originally, i)robably, connected

mak(! a model of wood for the relief, or sculpture,

in the full round, iustlie case niif^lit be, upon which
sheets of metal were secured, and liiudly beaten to

the .shape of the earvln.n beneath.'' " It is natu-
ral that the pecidiar forms resultine from the
technical properties of Ix^atcn sheet metal should
determine a style which is recognizable even in

stone earvinRs when these were the creation of

sculptors familiar with works of this kind."
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by low walls with tiie parapet of the platform,

now gone) is the Propylon of Xerxes, a square

building with its roof su))ported internally by
four columns, with winged bulls flanking the

entrance and rear portals and doorways on tlie

right and ])robably on the left. The best pre-

served building on the platform is the palace of

Darius, the examination of which will facilitate

the inquiry into the restoration of the Hall of

Xerxes, respecting which there is so nuich dif-

erence of opinion amongst antiquaries.

The palace of Darius was built on a platform

10 feet high, ascended by flights of stairs at

each end. Its principal front faced the south

and consisted of a portico of eight columns, in

two rows of four each, in antis lietween wings

enclosed with walls. The jjortico led to a square

hall with its roof carried by sixteen columns in

four rows, the bases of which only remain in

situ. There were other rooms on each side with

a court and other rooms in the rear, the plan

of which has not been made out. The wall be-

tween the portico and the hall has a central

doorway and two windows on each side ; these

were built in stone, the doorway in three stones,

viz., posts and lintel, and the windows each cut

out of a solid block. These blocks of masonry
were isolated one from the other, but the tooth-

itig left and the mortice holes on each side show
that the walls uniting them were of an ephemeral

nature, such as crude brick, similar to those

found by Mr. Dieulafoy at Susa, and found also

in those stone portals at Karnak in Egypt,

which were originally flanked by huge crude

brick pylons. Of the portico the bases of the

columns remain in situ, showing their position

and the stone antie of the angle wings. The
mortice holes to receive the ends of the epistyle

are in advance of the line of columns, which

would be inexplicable were it not for reproduc-

tion of the palace facade in the tomb of Darius

carved in the rock at the rear of the jilatforni.

The capitals there carved are double liracketed

capitals ; jiarallel with the ejjistyle are the two
bulls' heads, and in between them and at right

angles are other brackets jirojecting forward to

cany the epistyle. The lower fascia of the

epistyle, in fact, projects nearly a diameter of

the column in front of it. To counterbalance

their weight in the ])ortico of the palace, a

similar bracket inside nuist have carried the

roof beams. It is probable that these were all

in timber, and the three fasciic of that epistyle

suggest that it was formed of three separate

horizontal timbers jmyecting one in front of the

other ; they carrieil a series of joists, the ends

of which ])riijecting forward give the origin of

the dentil cornice ; the joists not being placed

(piite contiguous one to the other : these joists

carried a platform of boards on which tlie earth

roof was formcMl.

We may now pass to the great Hall of
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PERSIAN ARCHITECTURE
Xerxes, one of the most stu])cii(loiis works of

antiquity, and wliieli, though eoinposeJ only

of the simplest elements, viz., a central hull and

three porticoes, covered an area greater than

that of any European catlu^lral, excepting that

of Milan and S. Peter's at Rome.

The remains of the Palace of Xerxes consist

of the platform or terrace, 350 feet east to west,

and 24G feet north to south, raised ten feet

above the northern tciTace, from which it was

as(!endeil by four flights of stairs, and of tlio

bases of all the eohimns, viz., thirty-six in the

central group in six rows with six in each, and

of three other groujjs in two rows of six each.'

In the restoration of this great hall there are

many serious differences of opinion among
arclueologists.

In the east and west porticoes the capitals

consist only of the double bull or griffin ; the

cross corbels on their backs, being in timber, have

disappeared. In the north (principal entrance)

below the bulls' torsi are two other features, tlie

uijper one consisting of groups of vertical volutes,

the lower a calyx with pendent leaves. The

ornament of these two features, as well as that

of the campaniform bases, re.semliles the forms

taken by thin plates of metal when beaten out

on a wooden core, and is therefore ])roba.l)ly tle-

rived from the Meilian work aln>ady referred to.

The columns were fluted, having from forty-

eight to fifty-two flutings, of elliptical section,

and not semicircular like tlie Ionic column.

The palace at Susa, first discovered by Loftus

in 1850, was similar in plan, design, and detail

to that of tiie great Hall of Xerxes ; it was

raised on a platform on the east, north, and

west sides, with an inclined ascent leading round

up to the higher level. On the south side it

was on the same level as the court in front.

Here Mr. Dieulafoy found negative evidence of

the existence of walls enclosing the central hall,

viz., in the lines where the paving stopped.

The south side he considers was open to the

court ; as, however, its columns were placed

between antie, its restoration would be similar

to that of the porticoes and, as usual, the epistyle

would iJroject in front of the cohunns, raising

none of tliose difficulties of design which Messrs.

Perrot and Chipiez show in their drawings, and

which are in distinct contradiction to the tombs

of Darius and of his successors carved in the

rook behind the platform at Persepolis. The

magnificent frieze of Archers in enamelled betnu,

now in the Louvre, discovered l:iy Mr. Dieulafoy

(the preservation of which was due to the fact

of the walls they decorated having fallen forward

on their face), would seem to have decorated the

1 One column of the north group, four of tlie

eastern group, live of the western, and three of

the central group remain in fitu, and four bases or

foundations of walls between the north and the

centre group of columns.
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two walls i]] front of the great Hall or ajiadana.

(Mr. Dieulafoy calls tlu'in pylons, but as the

oijcning between them was 170 feet, it could

scarcely lie looked upon as jiart of a doorway.)

The winding ascent n^ferred to was probably the

])rivate approach of the king. About 200 feet

to the .south of these two walls Mr. Dieulafoy

found the remains of the great staircase, the

ste])s of which, as that at Persepolis, measured

1 5 inches tread and 4 inches ri.se, the balustrade

Ix'ing decorated with enamelled b/'luii blocks.

i\lr. Dieidafoy found also portions of a frieze of

lions in the same material, decorating some parts

of the palace.

(.)ne of the most inijiortant disi«veries made

by Mr. Dieulafoy at Susa lies in the material em-

ployed for the walls of the Persian jialaces, viz.,

that of crude lirick, protected externally at Susa

by blocks of enamelled In'toii, and at Persejiolis

by burnt enamelled brick.

The only other monumental works of Persian

architecture are the tombs ; to those cut in the

solid rock we have already referred ; there are

two exam|)les of isolated tombs constructed in

masonry, built in the form of towers, square on

plan. The examide at Persepolis, in front of

the four royal tombs cut in the rock, measures

24 feet scpiare and is .30 feet in height. It is

built in regular coursed masonry, with angle

strips in relief, and a dentU cornice between,

with stone roof slightly weathered. The entrance

doorway is placed halfway uj), and was closed

originally by stone doors. Besides other recesses

in the walls, probably introduced for decorative

purposes, there are a series of small sinkings or

grooves in the stone, placed at regular intervals,

the object of which has never been ascertained.

Excejjt for their peculiar vertical position,

there is such a close resemblance between the

volutes of the Persian capital and those of the

Greek Ionic capital, that it is assumed there

may have been some connection between the

two. The Greek Ionic capital, however, was

fully developed elsewhere : in the archaic

Teini)le of Diana at Ephesus, the capital of

which is now in the British Museum. It is

probable though that in both cases the features

had a metallic origin. At Neandria, an ancient

Greek city north of Assos, several ca])itals have

been found of a temple ascribed to the seventh

century B.C., with vertical semivolutes, and

underneath a calyx with pendent leaves, with

much resemblance to those at Persepolis.

— R. Piir,>fK Spiers.

PERSIAN ARCHITECTURE ; Part H.,

the Sassaiiiaii Period. Tlic three principal

monuments attributed to the Sassanian dynasty

are the palaces of Firouzabad, Serbistan, and

Ctesiphon. The approximate dates of the first

and last are known, Firouzabad having been

erected by the King Firouz (Pheroses, a.d. 460-

494), and Ctesiphon by Chosroes Nushirvan
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^531-579). Fergusson places Serbistaii before I

Pirouzabad, but the plan of the former suggests

an advance in its construction, in tliat, instead

of erecting the enormously thick walls we find

in the latter, probably derived from the early

traditions of Mesopotamia, its builders had

learped how to economize their tliickness and to

provide for the thnist of the vaults by carrying

them on piers built within the walls.

Firouzabad also is tlie only Sassanian build-

ing in which we find, internally, reproductions

of decorative features copied from those in Per-

sian palaces. The traditions of Mesopotamia

are shown likewise in tlie external breaking up
of the wall surfaces, which are decorated with

a series of semidetached shafts without base

or capital, copied from the ground story of the

Babylonian temple.

Serbistan, on the other hand, shows the

influence of Eoman work in its plan ; the side

haUs, with their piers carried on stumpy col-

umns, and the recesses between, covered with

semidomes, recall, though on a much smaller

scale, the tepidaria of the Koman baths. The
semidetached shafts are here employed to

emphasize and give importance to the entrance

portals, or aiwans, instead of being distributed

along the side walls.

In the great feijade of the palace of Ctesi-

phon, similar shafts are found, apparently

superimjjosed on three levels, in imitation of

those of the Roman amphitheatres. The shafts,

however, do not stand one on the other, but

are set back and rest on ledges, and the design

includes other features quite foreign to Roman
work, so that it is possible the trreco-Roman

work at Seleueia may have suggested the scheme

of decoration, which is entirely different to any
other known examjile.

The ]ilans of Firouzabad and Ctesiphou are

somewhat similar in arrangement, all the recep-

tion halls being in the front, preceded by great

portals, and with an open courtyard at the back

surrounded with smaller rooms. At C'tesiphon,

there is one great aiwan, or reception hall, with

a series of long parallel vaulted chambers on

each side, so arranged that the thrust of the

vaults should be neutralized. This will account

for the exceptional thickness given to the lower

part of the front wall, viz., IG feet 6 inches.

At the back, the cross walls of other buildings

resisted the thrust.

The ]irincipal interest in Sassanian archi-

tecture lies in its vaulted constmction, which,

on the one hand, seems to be a revival of the

traditional method of constructing elliptic domes
as shown in Assyrian bas-reliefs ; and, on the

other, to run on parallel lines with that develop-

ment of domes carried on pendcntives, as shown
in S. Sopliia and other cluirchcs of Justinian's

time.

The chief difl'erencc, however, between the
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Sassanian and Roman or Byzantine vaulted
surfaces, is that tlie former adhered always to

the upright elliptical section, a form necessi-

tated by the absence of centring. The value
of the upright elliptical section given to a vault

lies in the fact that the lower part of the ellipse

being of slight curvature, it can be built with
horizontal courses. Thus, the great barrel vault

of the aiwan at C'tesiphon is 83 feet in span ; the
bricks are built up in horizontal courses to nearly

half the height of the ellipse, leaving a s])an of

only 70 feet. In order to dispense with the
necessity for centring, the vault is built with
bricks laid flatwise in slanting rings. This
system was adopted by the early Egyptians in

their vaulted granaries, and is practised down
to the present day throughout Egj-pt and Persia.

The domes over the three central halls of

Firouzabad are built on pendentives, consisting

of a series of concentric arches, the low one
serving as the centring for the arch above.

At Serbistan, the central dome is carried on
pendentives erected in a veiy haphazard manner,
which suggest that the Sassanian Iniilder tnisted

to the excellence of his mortar rather than to

any proper constructional method, unless the

stone fixcing has fallen away, exposing only the

filling in at the back. This is just possible,

because the semidomes over the recesses in the
two side halls show considerable knowledge of
dome construction.

It is evident, from the coarse quality of the

masonry, rubble work of an inferior kind, that

it was always intended to cover it over with
stucco ; in the doorways at Firouzabad are the

only remains of stucco which exist in any of

these Sassanian palaces.

Beyond this stucco work, there are only two
decorative features peculiar to this style : the

first is the zigzag (dents-de-si:ie) moulding,

a design obtained by placing projecting bricks

edgewise to carry a string course, and this is

found throughout Firouzabad and Serbistan.

The second, found at Ctesiphon, is the intro-

duction of angle shafts, without capital or base,

to arched openings and arcades.

Both these features are found in a remarkable
building at Amnion, in Moab, attributed to

Chosroes, the Sassanian king, and supjiosed to

have been built by him, as well also as in the

palace of Mashita, built during his triumjihal

march to Jerusalem in 14 a.d.

At Anunon, the zigzag decoration is carried

round the archmoulds, giving the design of the

Norman dogtooth ornament. Both at Ammon
and Mashita, the rich decoration of the carved

stonework is due to Greek artists, in the former

probably the native sculptors, in the latter those

sent from Byzantium for that jnirpose. (See

Syria, Architecture of)

In the rock-cut tombs .at Tak-i-Bostan, the

Sassani;in si-ul|it(ir shows an acquaintance with
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the ciipitiil as a decorative feature, but not as a

coustnii-tioiial one. There are, however, iso-

lated capitals at Bisoutun, illustrated in Flaiidin

and Costo, as also panel sculpture oC j^^reat

beauty and nuich originality, wiiicli causes lis

to regret that more is not known of their work.

1!. I'll i:ni': Si'Ikiis.

PERSIAN ARCHITECTURE
; Part III.,

Moslem Architecture. The precise position

of Persian art in tlie history of tlic Mohaniine-

dan styles is still a matter of ilebate among
scholars. Some writers— notably Aug. (Jhoi.sy

in his recently published Hixtoire de l'Architec-

ture— consider it the fountain head of inspira-

tion of all the Moslem styles. Others refuse it

this preeminence, while conceding its dominant

influence in the Mogul architecture of India and

in Oriental ceramic design. The extent to which

Arabic and Moorish architecture borrow'ed from

Persia, or it from Bagdad and Cairo, can be

finally determined only l>y a more thorough ex-

ploration both of Persia itself and of Persian,

Turkish, and Arabic literaiy sources, than has

yet been practicable. To restore, with any ap-

proach to completeness, the aspect and details

of the earlier phases of Persian-Moslem archi-

tecture will always be difficult or impossible,

owing to the havoc wrought by the Mongol in-

vaders of the thirteenth and fourteenth centu-

ries. One fact, however, stands luiquestioned
;

the Persians alone among Sloliammeilaii peoples

have had from the first an art of their own. In

Persia, as perhaps nowhere else except in China,

the art of architecture has been actively prac-

tised by natives, in their own way, without in-

terruption, from the sixth century b. c. down to

our own day, borrowing freely, at times, from

other styles, but never without a pronounced

national character easily recognized. Tlie proli-

abilities are therefore strongly in favour of its

having given to the conquering Aral.)s in the

West far more than it ever received from them.

The history of Persian-Moslem architecture

naturally falls into three periods. The first ex-

tends from the Arab conquest in 6-41 to the

Mongol invasion under Jenghis Khan in 12:21.

The second covers the long period of commotion

and incessant changes of dynasty from li!21 to

the accession of the Sefi dynasty in 1499. The
third extends to the present time; for in 'spite

of the decline in taste and architectural enter-

prise since the extinction of the Sefis by the Af-

ghans in 169-1, the more modern works represent

no real changeof stylefrom those of that dynasty.

Of the first of these periods the remains are

too scanty to cnalile us to reconstruct the earlier

phases of the style, and there is hardly an au-

thentic vestige of the period of the Abliasid

khalifs and of the great Haroim-al-Puishid.

The substructions of a few mosques rebuilt in

later years, — as, for example, that of Kazvin,—
(I considerable number of tombs of descendants
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of Ali (the Projihet's son-in-law'), known a.s

imam-zadeh and [ireserved w'ith r(^verenc(' but

])rob;d)ly not without frequent restorations, ren-

dering their original aspect a matter of uncer-

tainty, and scattered ruins of other buildings,

generally mere fragments, are all that remain of

I lie first ])eriod. The most interesting examples

ale a number of tombs near Bagdad, ilatingper-

ha])S from the tenth century ; not, it is true, in

Persia, but clearly Persian and not Arabic; in

style. They Jiave roofs suggesting pyramidal

piles of beehives, each beehive forming inter-

nally a niche ; and are wholly built of brick,

which has always been the favourite; building

material iu Persia. These cellular jiyramids sug-

gest an origin for the whole Persian and Arabic

system of "stalactite" decoration (.sec article by

R. Phene Spiers in Jouninl of the li. I. B. A.,

Vol. 4, New Series). Two ruined towers at

Rhei, the ancient Phages, giv'e further evidence

as to the character of the style. One, faced with

enamelled tiles and adorned with a Cufic inscrip-

tion, has a species of stalactite cornice ; the

other is faced with rubble, originally plastered

;

both were once roofed with domes, and both

have pointed-arched doors enclosed in rectangu-

lar panels. The triangular fluting of the first

of these towers, resembling tliat of ancient Per-

sepolitan liases, illustrates the persistent vitality

of style traditions in Per.sia. At Hainadan, the

ancient Ecbatana, are the ruins of an ancient

mosque displaying many of these same features.

The antiquity of this edifice appears from the

iiict of its being stuccoed and painted externally

instead of being veneered with tiles. The use

of brick as the chief building material ; the

pointed arch, both of the ei|uilateral and the

four-centred or Persian type ; the enclosing of

each arch or feature in a rectangular frame-

work ; the exaggeration of the entrance portal

;

the exterior decoration by patterns in colour, at

first on stucco, later by enamelled tiles ; the use

of Cufic inscriptions as decoration, and the sta-

lactite cornices,— all these features, so charac-

teristic of the later Persian architecture, are

recognizaljle in these earlier ruins. Several of

these are clearly traceable to Sassauiau origins,

such as the preference for and skill in the use

of brick, of the dome and other varied forms of

vaulting, the exaggeration of the portal arch,

and the general lack of mouldings. It is possible

that the pointed arch was a survival from the

pointed-arched vaults of j\Iesopotamia, from
which the ancient Persians borrowed many de-

tails. These various considerations point to a
home origin for most of the essentials of the

Persian-Moslem style. The enamelling of tiles

(or in some cases even of bricks of Mton) in

brilliant colours for exterior decoration was an
art handed down in Persia and Mesopotamia,
with occasional interruptions, from the very

earliest anticpiity.
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The seconil jn'riod begins with tlie oveithrow

of the Seljilk dynasty at the hands of Jenghis

Khan in 1221. In 1387 Persia was over-

whelmed by a second Mongol wave under the

terrible Timiir. During the interval there was

considerable arehitectuial activity ; but upon

the death of Tiniur, who had luiited all the

Persian provinces under ii firm central govern-

ment, there began a century of disorder and

bloodshed, caused by tlie incessant quarrels of

rival governors. Yet in one and another centre

there were, between these wars, periods of quiet

to whidi we owe most of the important examples

of the style of this period remaining to us.

Chief among these is the tomb of the Mongol

Sultan Oljaitou Khodabeudeh at Sultanieh

(1313), a fine ruin, consisting of an octagonal

chamber covered by a dome 80 feet in diameter,

rising with an ovoid profile to a jxiint 175 feet

high, and surrounded by eight slejider minarets

springing from the angles of the edifice. The
sarcophagus is in a smaller chamber behind the

octagonal hall. The whole edifice, admirably

constructed of brick, is revetted externally with

enamelled tiles, and all its details are in excellent

taste. A ruined mosque at Tabriz is by some

authorities attributed to this period (1313), and

is probalily in jiart as old as this, but its style

is that of the fully developed Sefi mosques, and

it was probalily given its final form in the six-

teenth century. The Great ]\Iosque (JMcsjid-i-

Shah) at Kazvin was built, or rebuilt and

enlarged, by the Sultans of the Dailamite line

in the tenth century upon earlier foundations
;

to a later part of the period belongs the mosque
and tomb of Hussein in the same city. The
greater part of the extant monuments of this

period are tombs, especially tombs of the de-

scendants of Ali. The Persians belong to the

Shiah sect, considered heretical by the orthodox

Sunnis (Turks, Arabs, etc.) ; they regard the

descendants of Ali, the son-in-law of Mohammed,
as the rightful successors of the Pro)ihet ; hence

the great number of these revered imam-zddeh.

They are of various degrees of elegance and size,

but nearly all consist of a square or polygonal

chamber surmounted liy a lofty roof, either py-

ramidal or bulbous in form, and are decorated ex-

ternally with a revetment of coloureil tiles. At
Shiraz the tombs of the poets Sadi and Hafiz

belong to the latter part of the period (fifteenth

century) ; they are both open-air structures of

no gi'cat architectural pretensions, but not with-

out elegance ; that of Hafiz is sheltered liy a can-

oi)y on columns, doulitless comiiaratively modern.

There arc pmliably many mosques and other

edifices of more or less importani-c originally

erected in this period which would deserve men-
tion in a more extended notice ; but e:irth(iuakes,

and the Oriental iiabit of allowing a liuilding to

go to ruin when once it begins to decay, and of

then using its ruins as a quarry, liave destroyed
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great numbers of buildings, and many others

have been rebuilt and altered so many times

that their original form is not recognizable.

The majority, therefore, of the extant monuments
of Persia belong to the third period, which be-

gins with the accession of the Sefi (called also

Sufi or Sefavean) dynasty under Shah Ismail,

whose final triumiih over his enemies occurred

in 1499. For nearly a hundred years, however,

no important buildings were erected ; but under
the Shah Abbas I., the greatest of Persian-Mos-

lem rulers, a man of great energy and ability,

and one of the great builders of liistoiy, there

was an extraordinarj' revival of architectural

activity, in which the accumulated traditions of

the past were develope<l into a complete and
monumental style, and apjdied to a great variety

of buildings, often of great size and richness of

detail. Ispahan w'as restored to its former dig-

nity as capital, and emliellished with a remark-

able series of splendid buildings; and other

cities shared in this renaissance of art. Abbas
called to his court many European artists, to

whom may in part be due the grandiose plaiming

of some of these great works ; but there is no

trace of Italian or classic detail discoverable in

them. The Shah Hussein was also a great

builder. The Sefi dynasty— the first native

Shiah dynasty in Persia— was overthrown in

1696 by the Afghan.s, and it was not until the

accession of the present Khadjar line at the be-

ginning of the nineteenth century that architec-

ture exi)erienced another revival. The Shah
Feti Ali erected a number of palaces, mosques,

and caravanserais, and the art is still practised

with no essential change of style, though with

less splendour and purity of taste than under
the Sefis.

The most important works of the Sefis are at

Ispahan, and include the Great Square (Meidan
Shah), the adjoining Royal Mosque (]\Ie.sjid-i-

Shah), tlie Djouma Me.sjid or " Friday Mosque "

(corresponding to the Junima or Jami Masjid

of Indian cities, and the Jami of Turkey), a

structure of various periods enlarged and com-

jileted untler the Sefis ; the Medress or college

and caravanserai erected by Shah Hussein to

the memory of his mother (Medrcsseh-Madcr-i-

Shah) ; the Chehil-Soutuu palace by the same
Shah, and the two sjileudid liridges across the

Zendeiroud, the Allah-Verdi-Khan bridge of

thirty-three arches, built under Shah Abbas, and
tliat of Hassan Bey. To the reign of Feti Ali

Shah (cir. 180.5) belong a number of important

]ialaces, mosques, and tondjs : at Ispahan the

celebrated Mirror palace (Aineh Klianeh) and

("liar Bagh jtavilion ; the great mosque at Koum
with its Medress (college) and several tombs

;

the Kasr-i-Kliadjar ]ialace at Teheran ; the

great caravanserai of ]\Iohaninicd I'.aker at Pas-

.saingan, and many bazaars and piillie baths of

no little splendour.
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Tlu'se very varied Imililings are treated with

remarkable uiiiturmity of style. The great

inos<|ues, iiiedresseh, and caravanserais are built

around large cuiirts, usually scjuare or re('tangu-

lar, entered l)y an imposing vaulted portal, and
surrounded liy arcades, usually in two stories,

whicli give access to the various eliambers, rooms,

or cells behind them. Tlu^ centre of each side

of the square is occupied by some especially im-

portant feature, sueli as a portal, or a prayer

room, or musie gallery, invariably preceded by

a colossal portal or deeply recesseil arch, enclosed

in a square framework of decoration rising high

above the two-storied arcades, and freipiently

flanked by tall and slender round minarets,

bearing an arc^aded gallery carried on stalactite

corbelling. Opposite the chief entrance is usu-

ally the main prayer room of the mos<iue, or the

chapel mosque of the college, with a similar

portal and minarets, but distinguished by a lofty

ovoid-pointed dome, often swelling with a bul-

bous outline from a high drum. This exterior

dome is wholly distinct from the interior vault,

which is much lower : an arrangement which

may have been introduced by European archi-

tects in the reign of Shah Al)bas.

As to details, it should be noted that neither

the hi.irseshoe nor the eusped arch pi-evails in

Persia. The equilateral pointed arch occurs but

rarely ; the characteristic Persian arch resem-

bles somewhat the Tudor arch of the perpen-

dicular English style, being four-centred, or,

more often, having the upper outline formed by

two straight lines meeting at an obtuse angle.

The vaulting, generally executed in brick, is

often treated with great ingenuity of detail,

with complex interpenetrating surfaces, struc-

turally more scientific than tiie treatment with

stalactite decoration. Excellent examples of

this are in the Tailor's Bazaar at Ispahan and
the bazaar and baths at Kashan. Sometimes,

however, stalactite vaults were used, and it is

not improbable that this sort of ornament,

though less lavi.shly used liy the Persians than

farther west, was originally invented in Persia,

as already observed.

In the matter of ornament the Persians sur-

passed the Western Moslems as far in ceramic

decoration and in the flowing grace and free-

dom of their patterns, as they were inferior to

them in variety and splendour of ornament.

Hardly a moulding is to be met with in Per-

sian exterior decoration, which is efl'ected almost

entirely by means of ceramic tiles in beautiful

hues of blue, yellow, red, and green, with in-

scriptions and details often in black. It was
Persian artists who carried tlie art of wall

tiling into Turkey, and into Egyjjt, Sicily, the

Moghreb, and Spain. This art underwent a

revival consequent upon the importation of

Chinese wares and ceramic artists into Persia

under Shah Abbas, and is still practised, though
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less successfully than formerly. Persian deco-

rative ait makes free use of jiictures, of natu-

ralistic floral and animal form.s, and even of

sculi)ture, ditt'ering in this from the more ortho-

dox Moslem art. In the C'har-Bagh i)avilion

at Ispalian, the four slender wooden colunuis

that sujiport the panelled ('(filing stand on

pedestals formed by grouped caryatides ; and

pictures are an im|iortaut element in the deco-

ration of tlic ilesht-Der Behisht, or "Eight

Gates of Paradise." Modern Persian architec-

ture, following, no doubt, an innnemorial tradi-

tion of which the slender colunuis of Persepolis

were the interpretation in stone, makes free use

of wood, both for the supporting columns and

for the ciMlings of its palaces and houses, and uses

it with great elegance, as in the Chehil-Soutnn

palace at Ispahan, the Kasr-i-Khadjar, the

Throne Pavilion at Teheran, and the famous

Mirror Hall near Isjiahan, in which small panels

of looking-glass are inlaid in the mosaic orna-

ment of the columns and other woodwork, with

an ettect somewhat tawdry perhaps, but not

without a certain charm. The Persians are

adepts ill a certain kind of formal gardening,

which adds to the effect of their palaces and

squares, and which was carried to India by
Persian artists in the train of the Moguls in

the sixteenth century.— A. D. F. Hamlin.

Tlie bibliography of Persian art is .scanty. De-
scriptions by inedijeval travellers and the writings

of Pietro della Valle and Krusurski of the six-

teeutli-seventeenth centuries, the travels of Ousely
and .Malcolm in English, and in handy and popu-
lar form the Story of Persia and Persia and the

Prrsirms, by tS. (j. \V. Benjamin, give compara-
tively little information ou the Moslem architec-

ture. For this, dependence is chiefly on French
works : Flandiu et Coste, Voyar/e en Perse ; Coste,

3IiiHumenis Modernes de la Perse ; Texier, De-
scription de VArmenie, la Perse et la Mesopotamie

;

Dieulafoy, VArt Moderne de la Perse; Gayet,
VArt Person. Cf. also in the German Ilandhnrh
der Arehitektnr (Darmstadt) the volume i>/> Bait-

kunst des Islam, by Franz Pasha ; Dieulafoy, L'Art
Antique de la Perse, Part V ; Monnraents Parthes
et Sassanides ; Perrot and C'hipiez, Histoire de

VArt dans VAntiquite, Vol. V. f.a Perse ; Loftus,

Travels and Researches in Chaldea and Susiana;
Fergusson, Palaces of Nineveh and Persepolis.

PERSIENNE. A shutter or window blind

with slats ; either hinged at the side or at-

tached at the top and hanging loosely. (See

Blind, and subtitles; Shutter; also description

of Halles Centralles under Iron Construction.)

PERSPECTIVE. The art of representing

graphically an object as it actually appears to

the eye ; scientifically, a form of projection by
the use of which such a representation may be

obtained, or very closely approximated. Also

the result obtained by either process.

Perspective as a science is usually understood

as meaning linear jiersjiective ; that is, the

scientific process as distinguished fi'om, for ex-

ample, the ft'ee hand meth(.)ds of representing
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nature, or from aerial perspective as considereil

by painters.

Linear perspective is a branch of Applied

Geometry, like Descriptive Geometry, Projec-

tion, and Shades and Shadows. But while

these discuss the real dimension.s and directions

of lines, and their projection on plane and

curved surfaces by parallel lines, perspective

treats of their apparent directions and dimen-

sions as viewed from a certain definite point,

and of their projection upon a plane or curved

surface by lines converging to a point. This

point, called the "station point," is the point

supposed to be occupied by the eye of the specta-

tor. This system is sometimes called conical pro-

jection, as distinguished from orthographic and

isometric projection, because the rays of liglit,

considered collectively, which pass from the out-

lines of an object to the eye ajiproximate the

form of a cone, of which this outline is the

base, and the eye the vertex. If this cone is

cut by any intervening surface, the line of inter-

section is the perspective of the given outline,

and when viewed from the station point it

covers and coincides with the outline in ques-

tion, and is a picture of it or true representa-

tion of its appearance.

When the intervening surface is a plane, it

is called the plane of the picture ; it is under-

stood to be vertical unless specified to the con-

trary, and the picture is then said to be drawn
in plane perspective. This is the system in

ordinary use for the study and exhibition of

architectural designs, as in making preliminary

studies. The point in the plane of the picture

opposite and nearest to the station point is

called the centre of the picture, or point of

sight. It is the orthograpliic projection of the

station point.

There are two methods of obtaining, in the

plane of the jiicture, the true conical projections

of lines. In the first method, which is that of

direct conical projection, the aim is to olitain

the projection of the points at the ends of the

given right lines, and of a sufficient number of

points upon the given curved lines. By con-

necting these points the perspective of any fig-

ure can be constructed. In practice this method
is commonly used only in the horizontal plane

of projection to determine the position of verti-

cal lines as projected in the picture jilane. The
position of horizontal and inclined lines is then

obtained by the second method, the method of

infinite lines. In the first method points are

first determined and then lines are obtained by
connecting the points. In the second metliod

infinite lines are first determined, and points

and finite lines arc obtained by tiie intersections

of these infinite lines.

In practice, it is usual, in making a perspec-

tive drawing of a building, to determine the

horizontal dimensions, that is to say, the posi-
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tion of vertical lines, by the method of conical

projection, using an orthograpliic plan to repre-

sent the building, drawing a line through its

nearest corner to rejiresent the plane of the

picture, taking a point at a proper distance

from it to represent the position of the specta-

tor, or station point, and drawing lines from the

diflerent points in the plan to the station point

to represent the visual rays. These lines cut

the plane of the picture at points which give

the position of the vertical lines in perspective.

Vertical dimensions are tiien laid oft' on the

nearest corner and transferred to other vertical

lines by drawing the jierspectives of horizontal

lines from the points so obtained. By the

same process the persjiective of any line paral-

lel to the picture plane may be found, as it is

obviously parallel to the line itself

To obtain the perepective of a line not paral-

lel to the picture plane, it is necessary to find

the perspective of two jjoints of the line. Usu-
ally, the two points chosen are the point where
the line pierces the picture plane and the ex-

tremity of the line supposed to be prolonged to

infinity beyond the picture plane. Tlie former

point is its own perspective, and is readily found

by the proce-ss above described. The projector

of the latter point, infinitely distant, must neces-

sarily be parallel to the line itself ; hence, to find

the perspective of the extremity of a line, draw
a projector through the station point pai'allel to

the given line. The point so found will be the

perspective of the extremity of the given line as

well as of all lines parallel to it. Such a point

is called a vanishing point ; in it the perspec-

tive lines of any parallel system meet, and ap-

pear to vanish. Architectural designs are largely

composed of, or can be reduced to, systems of

parallel lines, vertical and horizontal. The
former are drawm in perspective by the process

first described ; the latter by the location of the

vanishing points, which are usually two, for the

two laces of the buihiing meeting in front of

the observer. Furthermore, these two vanish-

ing points serve to obtain the perspective of any
other point by means of imaginary lines drawn
through the points parallel to either system.

Distortiims and Corrections. A perspective

drawing looks all right w'hen seen from the sta-

tion point, but it necessarily appears more or

less distorted when seen from any other point.

For the apparent size of objects is determined

to the eye by their relative angular dimensions,

and their position by their angular distance

from the point oi^posite tiie spectator. But in

plane persi)ective drawing the di.stance of points

from the centre of the ])iet>ire is iletermined,

not by this angle, but liy its tangent, and the

size of an object is made proi)ortioiud, not to

its apparent angidar dimensions, but to the dif-

ferences of the tangents of the angles. It fol-

lows that dimensions become more and more
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exaggerated as they are mure and mure distant

from the centre. This is not very notircable

witiiin an angk' of twenty-five or tiiirty degrees.

Beyond that it liei'omes intok:ral)k\ Even witliin

this range tlie unavuidalile distortion of eirenlar,

cylindrieal, ami spherieal objects lieconies oli'en-

sive. In faet, as is rea(hly .seen, the outline of

objects drawn in plane perspective is e.xactly

similar to that of their shailows east u])on a

screen i)arallel to the i)lane of the picture by
a candle occujjying the station point. Such
shadows are notoriously distorted. It is only

at the centre that they are of the same shape

as the objects that cast tlicni.

A practical remedy for this distortion is found

by limiting the range of persi)ective ilrawiiig to

fifty or sixty degrees, and then "doctoring " the

difficult objects, such a.s spheres, columns, and
round towers.

For similar reasons the human figure is never

put into perspective, liut is always drawn in or-

thographic projection, as if at the centre. This

is sometimes difficult to manage when other ob-

jects, such as chairs, tables, etc., are ih'awn in

plane perspective.

Another way to avoid these disturtiuns is to

draw things just as they ap])ear, in their ap-

parent angular dimensions. This, of course,

could be exactly accomi>lished only upon the

interior surface of a hollow sphere. But for

objects of no great height, so that only iiori-

zontal angles have to be considered, a cylin{lrical

.surface answers as well. (See Curvilinear Per-

spective, below.)

Angular Perspective. A metliod of per-

spective in which a rectangular parallelopiped

would be so set that four of its edges are paral-

lel to the plane of the picture, and eight in-

clined, and that four of its faces are inclined,

anil two normal.

This is the most common case, buildings

being generally drawn with their corners verti-

cal, and (larallel to the [ilane of the picture,

while their floors are level and the eaves and

other horizontal linos are directed right and left

to their vanisliing points. Such an object has

two vanishing points and has three horizons,

one horizontal and two vertical. The station

point may be anywhere upon a semicircle, of

which the line joining the two vanishing points

is the diameter.

If an object is set so that its sides are very

nearly forty-five degrees with the jjlane of the

picture, it had better be taken exactly so. A
horizontal square then lias one of its di;ig(inals

normal to the plane of the picture, with its

vanisliing point at the centre, which is now
halfway between the right- and left-hand van-

ishing points. The other diagonal will have its

perspective horizon t.al.

Bird's-Eye Perspective. A method of per-

spective for wliich the eye is taken at a consid-
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crable height aliuve the ground, so as to looif

down \ii)on the objects to be rejtresented, thus

having an extemkid range of vision. It is thus

not a sejiaratc liranch of the .science of jierspec-

tivo, but may make use of any of the systems

here descrilied.

Curvilinear ; Cylindrical Perspective. A
method of perspective in which the surface of

projection is a hulluw vertical cylinder, with the

spectator at a point on the axis ; the jjicture is

then said to be made in cylindrical, panoramic,

or curvilinear perspective.

Panoramas are painted upon such surfaces,

and such a surface is virtually emiiloyed in

sketching from nature. But when it is devel-

o|)ed, that is to say, fiatteiu^d out, the perspec-

tives of all the straiglit lines apjiear curved, as

may be seen in .some of Turner's pictures, and
ill phutugraidis taken with a rcvulving camera.

In the construction of such drawings the per-

S])ective of ev(;iy right line is ]iro])erly a certain

geometrical curve
;

parallel lines appear as a

gi'oup of such curves, all of which have the

same origin, which is their vanishing point.

But by substituting their tangents for the

curves themselves, at any place an object can

be drawn, as in plane perspective, without seri-

ous error ; and by a continuous series of such

plane perspectives a very close ajiproxiniation

to ciir\'iliiiear may be obtained. Projierly, cur-

vilinear perspective should include also sjiherical

perspective ; that is, a nietliod involving the use

of a si)lierical surface as the surface of jirojec-

tion. This process is, however, hardly availal^le

for practical use, as the surface of a sjihere can-

not lie ileveloped upon a ])lane.

Diagonal Perspective. Angular Perspec-

tive in which the principal faces of an object

are shown as if at forty-five degrees to the pic-

ture ])lane ; one set of diagonals of the square in

plan vanishes then at the centre of vision, half-

way between the right and left chief vanishing

points, and the other is iiarallel to the picture.

Linear Perspective. (See niaui article, above.)

Oblique Perspective. That in which a rec-

tangular iiarallelopiiied would be so set tliat all

its faces and all its edges would be inclined to

the plane of the picture. There are three van-

ishing points and three horizons. The station

point is fixed, and is at the vertex of a trian-

gular pyramid, in front of the picture, of which
the three horizons form the base. The centre

is at the ])oiiit in the plane of the picture where
the three perpendiculars drojiped from the three

vanishing points upon the opposite horizons meet
and cross.

Oblique perspective is used when an object

is not vertical, or when the jilane of the picture

is itself inclined, as sometimes happens in pho-
tography, as when a camera is directed upward
at a tall building, the sides of which will then

appear to approach.
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One Point Perspective. 8aiiie us Parallel

Perspective.

Panoramic Perspective. Same as Curvi-

linear l'iTs|ii'ctlvr.

Parallel Perspective. A method of per-

spective ill wliicli the principal plane face of

the object is assumed as parallel to the picture

plane. When a rectangular ]jaiallelui)iped is

so situated that four of its faces and four of its

edges are normal to the plane of the picture,

and the others iiarallel to it, it is said to be in

parallel perspective, or one jioint perspective,

since only these four edges have a vanishing

point. This is at the centre of tlie picture,

which is the vanishing point of all normal

lines.

Parallel persjiective is nnieh used for inte-

riors, street fronts, etc., especially if vertical

circles occur in the object, since if these are

parallel to the picture they can be put in with

compasses.

If an object is very nearly in parallel per-

spective it had better be drawn exactly so.

Otherwise, both the horizontal vanishing jioiiits

may come on the same side of some portion of

it, which is intolerable, as may often be seen in

photographs, especially of interiors.

Plane Perspective. (See main article,

abovt'.

)

Spherical Perspective. (See Curvilinear

Pers]iectivr.

)

Three Point Perspective. Same as Oblique

Perspective.

Two Point Perspective. Same as Angular

Perspective.— W. K. Ware.

A great number of text books on perspective

liave been published, which are useful for the

the study of tlie usual methods of perspective draw-
ing, but tor a full scientific treatment of the subject

in all its branches, consult Mcjderii Fersji/'ctive

by Prof. W. R. Ware, 1 vol. text, 1 vol. plates.

See also Herdman, Curvilinear Pempective in

Xnture. — R. S.

PERU. ARCHITECTURE OF. (See South

America, .\.n hitectiire of.)

PERUCCI. (See Peruzzi, Bahlassare.)

PERUGINO. (See Vanucci, Pietro.)

PERUZZI (PETRUCCI, PERUCCI 1, BAI.-

DASSARE ; p.iiiiter and architect of Siena,

Italy ; b. Mar. 7, 14S1 ; d. .Jan. 6, 1556.

Peruzzi was ])rolialjly born at Volterra, Italy,

the son of a Florentine weaver, and was brought

up in Siena. He went to Rome about 1503,

and uiiiler the patronage of the famous Sienese

banker, Agostino Chigi, devoted se\'eral years to

study. One of his earliest 'buildings was Chi-

gi's villa, now called the Villa Farnesina, fin-

ished about 1510. After the death of Ka|)hael,

Peruzzi was associated with Antonio (II.) da San

(iallo (see San (.alio, Antonio II.) in the su-

lierintendence of the works at S. I'eter's (•hiircli,

and held that jKisition intermittently from Aug.

12:i

PETRUS DE MARIA
1, 1520, until his death. During the reign of

Adrian VI. (Pope 1522-1523) he was invited

to Bologna by the presicleiUi of the church of

S. Petronio to design a facade for that church.

A drawing in the (Jotliic .style now in the .sac-

risty is attributed to him. Peruzzi in 1525
built the 0.s.soli palace in Rome. At Siena he
was twice made (I rchitetto del piiUico on peti-

tion of citizens. The little court of the oratory

of S. Caterina and the Villa Belcaro date from
this time; and in 1529 he was made ccqoo-

maestro of the cathedral. He began the famous
Palazzo Massimi {Alle Colonne) at Rome in

1535, the year before hi.s death. He began also

the palace of Angelo Massimi (now Palazzo Or-
sini).

In painting, Peruzzi was at fir.st a pupil of

Pinturiechio (see Piiituricchio). He afterward

assisted Rajihael in Rome. Arming his many
works are the jjaintings of the choir of S. Ono-
frio (Rome), much of the decoration of the

Farnesina, and the decoration of the Capella

Pozzetti at S. Maria della Pace (Rome, 1516).

He frequently designed fetes and processions,

and painted many trades. His notes and de-

signs were used by Serlio (see Serlio) in jirepar-

ing his books. Peruzzi was buried in the Pan-

theon near Raphael.

Kudnlf Redtenlmcher, Bahlassare Peruzzi und
seine ]\'erke ; V'asari, Milauesi ed.: Vasari, Blash-
tield-Hopkins ed.; MUntz. Pcnaissance ; Suys et

llaudebourt, Palais Massimi; A. Veiituri, Far-
nesina ; Donati, Klar/io ; Gave, Carteijijio.

PEST HOUSE. (See Lazar House.)

PETER OF COLECHURCH
;

priest and
architect ; d. 1205.

London Bridge was destroyed and rebuilt in

1091, 1136, and probably at many other times.

All these early structures were of wood. Accord-

ing to Stow (op. cit.) the last wooden bridge

was built by Peter, curate of S. Mary Colechurch

(London), in 1163. The first stone bridge was
begun by Peter of Colechurch in 1176 and fin-

ished in 1209. It was constructed on twenty

arches with nineteen piers, and houses were built

upon it.

Knight, Lanihin ; \\n\2\ii , Cyclopedia of London

;

Stow, Surrey of London ; Kedgrave, Dictionary of
Artists; Thomson, London Brid/je.

PETIT. FRANgOIS ; architect.

Asiiii cif (iuillauuii' Petit, iiitiUre des anivres

of the city of Beauvais. May 3, 1578, he was
chosen to conduct the works at the Pont Neuf
(Paris) with his brother Jean, Guillaume Mar-

chand (see Marchand, G.), and otliens. March

7, 1600, he contracted with others to build the

western portion of the Grande GaJeriv du
Louvre. (See Chambiges, Pierre, II.)

Herty. Tnfinaraiiliie. l.nurre et Tuilerie.s.

PETRUS DE MARIA; architect and mo-

saicist.

Petrusde Maria built the cloister at Sa.ssovivo
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PBTRUS GULIMARI PHAROS
near Fulignu, Itiily, liiiisluMl in It. This

ter is similar to that uf tiie Latfruii.

Frnthinghain, Cluisler a/ tin- Liiti'mii..

PETRUS GULIMARI. (Sec Ciiliniari da
Pi|iirii(i, I'ctnis.)

PEW. ()ri,!,'iiially, an cnchi.scd anil .slij,'htly

elevated |)laee fitted with a desk and more (ir le.s.s

complete coiivc'niences for vvritinj;- ; the place for

a cashier or paymaster, a elerk who hail busi-

ness with the |)ul)lie, or any one who needed a

certain separation or enelosiire, while stdl re-

maining accessible. Lawyers formerly received

their clients in public places where each attor-

ney had his own pew. Liter, a box in a theatre
;

and, in the same way of extension, an enclosed

space with one or more seats in a church

held by one person or family, as distinguished

from the open benches, which were free.

The pews of the seventeenth and eigliteenth

centuries had often seats on three sides of a

space about 5 liy 7 feet, encloseil with wooden
partitions 4 feet or more high. The nine-

teenth century pew is generally long and

narrow, with back and ends .3 feet high or

less, and fitted with one long bench only, the

M. J.). In 1702 he

liovw in architecture

was ap|inintril

roiitrolfii r of

the buildings at

the chateau of

S. Germain and

of Fontaine-
blcau. He de-

signed the elec-

toral palace and

chapel at Co-

blentz (Rhenish

Prussia). Under
the Empire he

was architect of

the administra-

tion of the hos-

pitals He pub-

lished several

works on archi-

tecture.

WON tlic Grand Prix da

Keturning to Paris, he

Pew ('HCiirn AT Kl.KSTONK,
rjso.CJLOUIE.STKHSHIKE

;

.1. F. I'ei/re;Qiiatreni^re ilc (^iiincy. Nntire sur
yiutnllf hiii'/i'ilplnf' </t Itrfdff.

PEYRE. ANTOINE MARIE ; architect

;

b. 1770; if May :.'4, 18-13.

A son of Marie Joseph Pcyre (see

Peyre, M. J.). Under the Directoire he

was appointed architccte di's Ijdtiments

cirdu and took charge of the construc-

tion of tlie Ob.servatinre and of the in-

stallation of the Musee iles Monuments
Framais in the convent of the Petits-

Augiistins under the direction of Marie
Alexandre Lenoir (see Lenoir, M. A.).

Li 1809 he was appointed architect of

the Palais ile Justice (Paris), and made
extensive additions to that building. In

800 he built the old Gaiti^ theatre in

IS (now destroyed). He built also

the theatre at Soissons and a the-

atre at Lille. He published sev-

eral works on architecture.

Xoiivelle hiofirapliie yenerale

;

Bauchal, Dictionnrnre.

PEYRE, MARIE JOSEPH, architect;

b. 1730; d. Aug. 11, 1788.

He won the Grand Prix de Rome in archi-

tecture in 1751. In 1767 he was admitted to

lie wasthe Acadeime d^Architecture. \n\'i

Pew; Binh.\m Priory, Nokfolkshire; c. 1.340. associated with De Wailly (.see Wailly) as su-

pervising architect of the chateau of P'ontaine-

bleau, and with hiiu built the Odeon theatre in

Paris.

Bauchal, Dictioniidire.

occupants of which all face the pulpit or read-

ing-desk. (Cuts cols. 1-26, 127, 128.) — R. S.

PEW CHAIR, A hinged seat, attached to

the end of a church pew, to afford accommoda-

tion in the aisle when additional seats are re-

quired. (United States.)

PEYRE. ANTOINE FRANCOIS ; archi-

tect and painter, b. April 5, 1739; d. March

7, 1823.

A brother of Marie Joseph Peyre (see Peyre,

125

PHAROS. .1-1. A lighthouse or beacon tower
whicii anciently stood on the Isle of Pharos, at

the entrance of the jiort of Alexandria. Hence,—
B. Any lighthon.se for the direction of sea-

men ; a watch tower or beacon, especially when
of a more or less monumental character.
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PHIDIAS PHBIDIAS)

PHIDIAS (PHEIDIAS) ; sculptor and ar-

chitect.

Phidias began as a painter. He was one of

the three great pupils of Agelaidas (see Age-

laidas). His
earliest recorded

work was a

chry.selephant-

ine statue of

Athena at Pel-

lene in Aehaia,

Greece. About
459 he made a

statue of Atliena

Ai eia for a tem-

ple at Platiiea in

Bceotia. To this

early period may
be ascribed his

Aphrodite Ou-
raiiia, the Apollo

Parnopios, the

Hermes Prona-

os, and the Am-
azon at Ephesos.

Before the end

of the adminis-

tration of C'iraon

(d. 469 B.C.)

Phidias made the bronze statue of Athena Pro-

maehus which stood on the Acropolis. The his-

tory of the great chryselephantine statue of Zeus

in the temple of

that god at

Olympia is ob-

scure, but it was
)iroli;ilily dedi-

cated about 448
B c. After this

time Phidias
was attached to

the administra-

tion of Pericles

at Athens, and
Phidias, accord-

ing to Plutarch,

was made super-

intendent of all

the public liuild-

ings. The colos-

sal chrysele-

phantine statue

of Athena which

stood in the Par-

thenon was eon-

Elgin Marbles;

Pew in Church at Kidlinoton.
o.xfordshire ; with abbrevia-
TION (IF THE Name of Jesus
(I.H.C. : SEE Article I.H.S.).

Pew: Church at Steepi.k A.s-

ton, o.xfordshire; c. 1500.

secrated in 438 B.C.

Greece, Architecture of

;

(See

Parthenon.)

OoUisnon, IliMmrp dc la Si-iilpliirc Grcrqiip

;

Co\V[finin\. J'liidids ; W'aldstciu, Ksnaija an the Art

of I'hfidias; Story, I'liiiliiis <(ii(l the. I'Jhiin

Murhlea ; I'etersen, Die Kiinst dcs Phcidias;
Michaelis, Der Parthenon; Ilauiilton,i,o)-rf EUjMs
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Pursuits in Gri'pre ; Plutarch. Pi-riclfis ; Pausunias,
(Kraser's Trans.).

PHilNGITES. Same as Phengites Marble
;

luidcr j\Iarl)lc.

PHTLON; architect.

Philon was included by Varro among the

seven greatest architects of Greece. His best

known building was the arsenal at the Peiraius

(the port of Athens). This building was erected

between 346 and 328 B.C., an<l was burned by
the Eoman gcncial Sulla. I'liilon wrote books

on proportion and a description of the arsenal.

An inscription has been found giving an accurate

description of this building. (Choisy, op. cit.)

Choi.sy, Etudes epif/rnphirjues ; Thos. W. I..ud-

low, Tlic Athenian Arsenal ufPhilon in American
Journal <;/' Pliihdmiy.

Pew : Church at Milverton, Somer-
set.shike, a.d. 1.540.

Thf upper panel has the royal escutcheon, with the
Garter. Tudor Hose, and a Pomegranate.

PHOTOGRAPHY. The art and the pro-

cess of uuikiiig pictures by the action of light

upon chemically prepared surfaces, as of paper,

glass, metal, etc. The ajiplioation to the study

of architecture dates from about lS-19, at which
time Pont:, of Venice, was making jjaper prints

of important buildings in Venice. The prints

made at this time, tliough somewhat faded, are

still useftd. E. D. Baldus, of Paris, was mak-
ing large and very s]3lendid pictures of French

cathedrals as early as 18.54, and these jjictin-es

are still in excellent condition.

The great majority of architectiual photo-

graphs which are purchased by travellers in

Europe are taken with a view to gi\ ing a general

picture of an agreeable sort ; carefidly taken

pictures giving le.ss visited buildings, and esjie-

cially views of details on a large scale, are often

ditflcidt to iirocure. In this resjiect there is a

very great diiference between one town and
anotlier.

Great collections of architectural photographs
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have nut very cDiiiiiKnily bueii made, one reason

being the diflieulty attending their aoeuiiudatidn,

owing to the absence of a well-organized trade

with its eatalogucs, its advertisements, and its

trade methods. The necessity of providing

much space for the accommodation of jiiioto-

graphs and the difficulty of tlicir organization

and cataloguing, and the constantly increasing

numVier of hooks illustrated liy ])hotography,

have also counted against the making of these

collections. It is probable that the formation

of a complete collection of architectural photo-

graphs would involve the inmiediate ])urchase

of 70,000 or 80,000 prints and the taking of

hundreds of new ones yearly, besides the neces-

sary taking of many pi(;tures for which sjiecial

orders would have to be given. A photograph

of a building or part of a building should be

taken without the slightest reference to the

artistic effect of the jiicture. The object of the

picture being to convey to the student all

the facts possible, concerning the work of archi-

tectural art, the photograph .should be considered

as a faithful mirror in which those truths are

preserved. On this account many oixn-ators

prefer an overcast day which, by avoiding .strong

shadows with sharp edges, enables the student

to see the details of the building even in its

recesses. On the other hand, there are those

students of architecture who insist upon the in-

tention of the designer to use shadows as the

chief element in his architectural design. It is

to be observed in relation to this that designing

in shadow is rather an ideal of the theorizer

upon architectural designing than a jiractical

matter ; as is made evident by the fact that the

details of the north flank of a liuilding, where

the sun seldom strikes, are not often very unlike

those of the south side. The practice, there-

fore, of taking photographs in cloudy weather

is to be commended, the resulting photographs

being nuich truer and softer, and with careful

stopping down of the lens and giving a longer

exposure, the details, in the shade and high light

as well, will be strong and brilliant. Until

within the last few years the photographs of

interiors have not been successful, owing to the

halation or fog which woidd appear around

all windows facing the direct light ; but with

the introduction of the non-halation plate much
of the trouble is obviated. The tlash light is

hardly to be recommended for architectural re-

production, as long exposure of the plate will

give best results except in interiors where light

does not penetrate at all.

Photography, as ai)iilied to the rendering of

architectural subjects, may be divided into two
divisions,— prints by direct process, and prints

which are photo-mechanical.

Direct process is where the negative is used

for making a positive print by the action of light

on a sensitized surface.
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rh(jt(jnu'cluuiical is where tlie negative is a

means only to produce either another negative

or a positive on some hardened surface, on wiiich

printer's ink can be spread for tiie purpose of

mechanical printing.

I'rints by dirci-t process may l)e made by di-

rect contact with the negative, thus giving the

same size picture as the negative, or niay be

enlarged by solar or arc liglit jirojcctions on to

the sensitized paper ; or a large negative of the

desired .size can be made from the small ncga-

tiv(!, from which direct printing can be done

without the further necessity of a projecting or

cidarging camera ; where a large number of

prints are to be made this is the best method.

For direct printing there are many j>apers, as

silver, aristo, vera, blue print, platinum, car-

bon, bromitle, velox, etc. For detail, such as

is rcijuired for architectural subjects, carbon

and bronnde give the best results, and espe-

cially are adapted for enlargements.

Mat surface jjapers are, (in the whole, to be

recommended over the glazed pa]jers, as avoid-

ing the annoying reflecting surfaces, though for

accuracy and clearness of detail the glazed

papers may be prefen-ed.

The various papers above mentioned can be

divided into three classes, — those which print

out after exposure to the light, through the

negative, those which print but faintly or where

the image is scarcely discernible, and those

which show no image ; the two latter classes

must be developed after the exposure is made
befcu-e the full image appears.

Silver, aristo, vera, and blue print are of the

first class, platinotype of the second class, and
bromide and carbon of the third class.

Of the papers in the two latter classes, i.e.

those which do not print out, platinum i.s to be

recommended both for the results obtained, the

extreme facility for working, and for perma-

nency; it yields a soft gray print, but lacks

brilliancy of detail in the half tones and shad-

ows ; it might be said that it is to jjhotography

what the impressionist school is to painting.

The platinum print is thoroughly appreciated

for pictorial work where softness and effect are

sought and minute detail i.s not recjuired.

Of the processes belonging to the second di-

vision, the photomechanical, there are as many
varieties as there are papers in the first divi-

sion ; those most in use are the collotype,

photogravure or heliogravure, half tone, or

photo-electrotype.

The coUotyjie process is worked on a film of

bichromated gelatine, which, when exjiosed un-

der a negative, may, when washed and dried,

be treated in the same maimer as a lithographic

stone ; that is, the jjarts acted on by the light

refuse to absorb water, but take the gi-easy

printer's ink, while the parts not acted on ab-

sorb water and refuse the inks.
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The oiillotyije process is used largely in ail

countries, and worked under various names.
In Germany as Lichtdruck, in France as pho-
iotypie, and in England and America as collo-

type, phototype, albertypc, and various other

fancy names. The heliotype is a slight modifi-

cation of the collotype jjrocess, the principal

feature being that tlje gelatine film can be hard-

ened with chrome alum, and afterward detached

from the support on which it was originally pre-

pared. It then forms a tough and flexible skin

of gelatine, whidi can be used at any time for

printing from by attaching to a zinc plate or to

a cylinder.

For the reproduction of architectural sketches

for illustrative work, either line drawings or col-

oured sketches, the photo-electrotype process is

most in vogue, and is one of the earliest pro-

cesses of engraving with the aid of photography.

If a black and white line drawing is to be re-

produced, a sheet of chromotized gelatine is ex-

posed under the negative, the effect being that

the parts most affected by the light .sliining

through liecome insoluble and incapable of ab-

sorbing water, while the parts not att'ected be-

come readily soluble when treated with warm
water or an acetic acid bath, so leaving the

insoluble parts to form an image in relief; from
these, moukls in wax and plaster are made, from

which the copper relief block is made for typo-

graphic printing. If the drawing to be repro-

duced is either in wash or in colour, we have
to deal with what is known as tone work, and
the negative must be made through a fine lined

screen, about two hundred lines to the inch
;

this breaks tlie light up into little dots and
squares, producing what is generally termed a
" half tone."

If a reproduction is to be made from a photo-

graph, the photograph should be made on silver

paper, and not too glossy.

In summing up, as to the most desirable

method for the i-eproduction of architectural

subjects, it must be stated that it depends en-

tirely on the use or purpose to which the repro-

duction is to serve.

Where a large number of ()riDts are to be

made of the same subject, one of the jdioto-

mechanical proces.ses must be accepted ; while

if time and number of prints or reproductions do
not enter into the question, it is safe to say that

the best results are from the carbon jirint, its

superiority over other papers being its brilliancy

and softness of detail in liigh ligiit, shades, and
shadows, also the latitude it att'ords for render-

ing different tone, to which must be added its

permanency.

( »f the photo-mechanical processes, the photo-

gravure is undoubtedly the most satisfactory in

every way, giving the most exquisite detail ; its

range is .so great that the .softest or iiardcst ma-
terials will come out in their true value ; the
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stone corbel or the carefully wrought grille will,

at a glance, show in true contrast with the deli-

cately veined polished marble cokunns and the
soft jdush draperies, and it is in this very par-

ticular that the half-tone jirocess is so inferior,

texture being almost absent. In fact, the one
should hardly be compared with the other. The
former is a hand process, where each picture is

pulled from the copper plate, while the latter is

the direct result of the " rapid fire " multiply-

ing printing machine, and naturally the least

expensive.

In enumerating the various methods above,

the American synonym is given in each case.

The Encydopmdic Dictionary of Photog-
raphy, by Walter E. Woodbury, is a most
valuable work, capable of furnishing aid to

every student of the subject.

— Charles I. Berg.
PIANO NOBILE. In an Italian residence,

the principal stury containing the apartments
of ceremony and reception, usually one flight

above the ground, but often situated above an
intermediate entresole or mezzanine. (Com-
pare Premier Etage, under Etage.)

PIAZZA. A. In Italian cities, an open
square more or less surrounded by buildings;

the open area made by the intersection of sev-

eral streets.

B. In the United States, same as Ve-
randah.

PICCONI, ANTONIO. (See San Gallo,

Antnuin II., (la.)

PICK DRESSING. The first rough dress-

ing, or facing, of granite or other hard-quarried

stone by means of a heavy jiick or wedge-shaped
hammer. Pick dressing produces a result suit-

able for lieaA'y foundations or underpinnings

where snumth work is not required.

PICKET HUT. A rude dwelling made by
driving stakes, or "pickets," into the ground,

and roofing them. The Mexican jacal construc-

tion is a form of picket hut. (See Jacal.)

— F. S. D.
PICTOU STONE. An olive-gray, fine-

grained, carboniferous sandstone from Pictou

Harbour, Nova Scotia.— G. P. M.
PICTS HOUSE. In Scotland, a rude

dwelling built often u])on the side of a hill, so

that parts of the house are excavated, while

others are enclosed by walls of unhewn stones.

The rude stonework was carried up in a conical

or domical shape until the roof was completed
;

then the earth was heaped above it, or a layer

of turf or peat was used to cover everything.

These buildings were sometimes large, contain-

ing many chambers.

AVilson, Prcltistarir A/inal.i of Scotland.

PICTURE GALLERY. A hall planned

and ])rovided with regard to wall spaces, area

of floor, and ligliting by day or night, for the
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PIERCED WORK

Pier: Clustered Pier;
Old, Northampton-
shire; c. 1450.

Pier : Clustered
Pier of Latest
Type, with One
Capital for the
Whole. Stogum-
BER, Church of
S. Mary, Somer-
set; C. 1500.

cular or polygonal section. The term thus

includes all clustered pillars or piers, and those

having a cruciform or

stepped cross section.

They constitute a dis-

tinguishing i'eature of

mediajval church architec-

ture, through almost its en-

tire history from the tenth

to the fifteenth or sixteenth

century.

Recreation Pier. (See

undor 1!,)

PIERCED WORK
Decoration which consists

mainly or partially of per-

forations. The essential

character of this kind of

PIGTAIL AND PERIWIG STYLE
as accentiuited jjoints of light against dark or

of dark against light.

PIETRA NEPHRITICA ^Sce Nei)hrite.)

PIETRASANTA, GIACOMA DA ; archi-

tect and scLiljjtor.

Many of the buildings in Rome, which are

attributed by Vasari to Giuliano da Maiano
(see Giuliano da Maiano) and Baccio Poiitelli

(see Pontelli), were probably built by Pietra-

santa. Among others, the church of S. Agos-

tino, built in the reign of Si.xtus IV. (Pope
1471-1484). In 1452 he made several marble
doors for the Capitol, and in the records of Pius

II. (Pope 1458-1464) he is mentioned as

superintendent of the constniction of the loggia

of the Benediction, with the title " Super.stes

fabrics pulpiti." In 1467 and 1468 he ap-

pears as director of the works at the Vatican

and the Palazzo di S. Marco (Rome).

Munlz, Les Arts a la coiir des papes.

PIETRO DA CORTONA (See Berretini,

Pii-tni )

PIETRO DI MINELLA. (See Beccafumi,
Diiniciiiro.)

PIGALLE, JEAN BAPTISTE ; sculptor;

b. Jan. I'j, 1714 ; d. Aug. 2U, 1785.

At the age of eight he was employed in the

atelier of Robert le Lonain (see Lorrain, R. le),

and at twenty entered the academy of painting

and sculpture in Paris. He studied in Rome, and
on his return made the beautiful statue of

Mercury, now in the Louvre. One of his most

-r—T"'—^"^ 1

l'ii:i;i Ell WiiiiK: Stone Wini

Jecoration de|ipnds on

•whether the perforations are intended to be seen

Pierced Work : Switzerland, 17th Century.
Fascia below Btrinp course in wooden house; each piercing bordered

by light coloured paintings.
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important works is the tomb of the Mar^chal

de Saxe in the church of S. Thomas at Stras-

burg (Elsass, Germany).

Gonse, SoilptAire frrnirnise.

PIGEON HOUSE. (See Colombier
;

DdVCCOtc.)

PIG LUG JOINT Same as Dog Ear
.Iniiit (whiili sec under Joint).

PIGTAIL AND PERIWIG STYLE.
Ill (icniKUi, Z(ij{f' mill l'(null' Sli/I, the

fantastic late neoclas.sic of Germany, a term

of ridicule corresponding to Barock (for

which see Barocco Architecture). The
style is more commonly designated Zopf
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PILA
Sti/1 sirai)Iy, ami this alibreviiitcd furm is ratiicr

comiiion even in serious writing.

PILA. In Italy, a holy-water font, consist-

ing of a bowl mounteil on a shaft or foot, as

distinguisiif^l from a font secured to or hanging

from a wall or pier. (Compare Benitier.)

PILASTER. An engaged pier with a more
or less flat face, jirojecting slightly from a wall

surface, and furnished with a capital, base, etc.,

as if to correspond with a column ; the shaft

may be in a single piece, or it may be built uj)

in courses with tiie masonry of tiie wall of

which it forms a part. It was a lioman expres-

sion of the Greek Anta, but, unlike tlu^ anta,

its capital was made as nearly as possible like

the capital of the corresponding column, witli

which in Roman work it was nearly always

associated as a respond, but rarely used inde-

pendently in Roman work. But in the Renais-

sance, the function of pilasters became greatly

enlarged, and they were often used, without the

detached columns from which they were de-

rived, to express upon a wall face an order of

architecture or a superimposition of orders in

flat relief as it were, taking the jilace of the

engaged column as used in tlie jiractice of the

Romans. The engaged piers in Romanesque
architecture are sometimes, by extension, called

pilasters.— H. V. B.

PILASTER MASS. An engaged pier built

up with the wall : usually without the capital

and base of a pilaster ; an undeveloped buttress,

as in Romanesque work. (Compare Piedroit.)

PILASTER STRIP. Same as Pilaster

Mass, but generally applied to a comparatively

slender pier of slight projection.

PILASTRATA. In Italian, and by adoption

in English, a row, series, or order of pUasters.

(Com])are Colonnade.)

PILE. A post, or similar member of wood
or metal sunk or driven into the soil to form a

foundation for a superstructure or to form a

retaining wall or dam. Most commonly used

in series in soft and yielding .soil, or in water

as a support for walls, piere, and the like,

whose pressure would be too gi'eat for the soil.

Wlien in place, a pile may reach a hard sub-

stratum and thus serve as a column or post

to transmit tlie pressure of the superstructure

through the softer material to a firm founda-

tion ; or it may resist the imposed pressure by
the frictioTi of tiie material against its sides.

(See Foundation.)

Close Pile. One placed in immediate con-

tact with another, as in the construction of a

coffer dam.
False Pile. A jiile, or similar member,

placed on top of a pile or piles, after driving,

to reach a desired level. (See Follower Pile,

below.)

Fender Pile. A pile used at water fronts

to act as a guard or fender between boats and
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a landing. The
most notable ex-

amples are those

of Venice, which

are mentioned iiere

on account of their

decoi'ativc etlcct.

They are adonieil

with simple painted

decorations, recall-

ing the colours of

some herald i
<

achievement.

FiUer or Fillijig

Pile. One driven

between gauge piles

after these have

been placed.

FoUo\wer Pile.

One used, in driving, as an extension to a pile

which has been driven to its full length without

reaching a hard bottom or meeting with sufficient

resistance. (See

False Pile,
above.

)

Gauge or
Gauged PUe.

One of several

carefully plaeei

by accurate
measurement, as

a gauge for the

rest of a series. The tops of gauge piles are

commonly connected by a horizontal ledge, or

wale, on each side, between which the FUling

Piles are driven.

Pigeon Hou.se: Shiri.y, Vir-
ginia, U.S.

(Compare cuts under C'olonibier.)

ulcls

CoUiriDO or Keck

Neck-mouldiDj;
Cincture

Pilaster: Roman Doric, with
Names of the Details.

;-- 1^^--.^ ^-



PILE PILE DWELLING

mmi'^^M

Pilaster: Eaui.y Romanesque Fukms, 5th Ce.ntuf
Bakah, Syria.

Hollo-w Pile. A hollow metal cylimler u.sed

a.s a ]iil(' ami coiiiraoiily sunk from its interior.

Hydraulic Pile. A form of hollow pile,

inside of wiiich e.xeavating is carried on by
means of a jet of water.

Pneumatic Pile. A form of hollow [lile

which is forced into

place by atmospheric

pressure when tiie air

within is exhausted,

bringing with it tlie

displaced soil. (See

Caisson I.)

Pug Pile. (See
Sheet I'ilc.)

Sand Pile. A
preparation for founda-

tion in soft soil— a

s\ibstitute for a wooden
pile— b}' a tilling of

sand in a deep round

hole ; usually formed

by driving a woodi'n

a
Pilaster: Late Neo- P''p. withdrawing it,

CLASSIC, wRouoHT INTO aud I'animing .sanil iiito

FOUMOFCiAINK;S(HL<).SS
f] „ oDcniiiir l^or

TORl-A (WesTERGOTT- ^'"^ "P«I""S- (.'^
'' ''

LAND), Sweden. foundation.)
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Screw Pile. A pile terminating
in a screw at its lower end, by wliich

it is forced into very hard material

wiicn revolved.

Sheet Pile. One of a series of

accurately cut and .squared timbers—
generally broad and thin, as planks—
driven in close contact, as for forming
a temporary wall about a deeji excava-

tion. In its best form, a sheet pile is

tongued and grooved, and its foot is

bevelled .so as to fonn a point or

sharp edge at the side which is to

come against a pile which i.s already

in place : in driving, the pile is thus
wedged close. The form known as

the pug pile has a tongue and groove
of dovetail section by which it it

tightly locked to its neighbours.

Sheath Pile. Same as sheet pile
;

a corruijtion, ])ossil>ly in confusion with

sheathing, which such piling resem-

bles. — i). X. 1!. S.

PILE DRIVER. A machine by
which a heavy weight (about 1200
pounds) is raised to a height and then

allowed to fall suddenly. The wind-

lass may be turned by hand, or by a

small steam engine ; the weight or

hammer is commonly released by the

automatic action of a hook vhich is

thrown out of a ring when it reaches

a certain height.

PILE DWELLING. A house

built upon piles, especially when sur-

rounded liy water or swamp, the piles being long

Pilaster in IJecora-
tive Woodwork:
17th Century; Wad-
STENA, Sweden.

Pilaster Strip: Foun-
tains Abbey ; c.
1170.
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PILE TOWER PILLAR OF VICTORY
en()U;L;h to lioM the li(ius(^ witli its phit-

forms and accessories at some (iistanc-e

above tiie surface. Sucii (Iweliiiif^s

were very eoinmoii in Europe previous

to tin? development in eaeii region of

organized society, tlu^ isolated position

and tlie surrounding surface of water

or marsh serving as a defence. Tlu^y

are still in use in tropical regions, as

in certain of the Pacific islands. A
village composed of such dwellings is

known as a lake village or a swamp
village. Much of our knowledge of

prehistoric archicology is obtained

from the remains found on the lake

bottom or buried in tiie swamp on tlie

sites of such villages.

Some of these villages seem to have

been of the nature of connuunal dwell-

ings ; in others a com|)lete street of

rough woodwork or of wattle seems to

have been faced on either side by the

dwellings, each independent of all the

othi'rs. — R. S.

PILE TOWER. Same as Pele

Tower.

PILING. The process, and the re-

sult, of driving piles.

PILLAR. Properly, any isolateil

vertical mass, whether monolithic or

built up in courses, as an isolated pier,

or the like. The term is hardly a

technical one, and is very loosely aji-

plied ; thus, the mass of coal left in

a, mine to carry the rock above is so

,^^^1';

1 II I AR bQUARF AVr> K It ND OnKS (fOMMONLY ( ALLEIl PiF.RS

AND Columns), Kokanaya, Syri.a; 5th Ckntury a.o.

Pillar
FOR.M
TAINS
c. 1180.

Navr Arcade Piers in the
OF Simple Pill.arsi Foun-
Abbey, Yorkshire, England;
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and the English Bible (Gen. xix. 2G)

:if a pillar of

called

;

speaks

salt. In architecture,

the term is applied to

a vertical supporting

member which is not a

coluinn nor a pier, in

the usual senses of those

words ; also, to large

memorial columns.

Compound Pillar.

Same as Compound
Pier, under Pier.

Midwall Pillar. (See

Midwall Column, un-

der (Column.)

Pompey's Pillar. A
large nieuinrial column

of red Egyiitian gran-

ite, in Alexandria,

Egypt, erected by Pom-
peius, a prefect, in hon-

our of Diocletian, in the

fourth century .\.d.

(See Memorial Ciilumn.) Pillar, Octagonal:
PILLAR OF VIC- Church of Orton-on-

„„„„ , .,, ,., thk-Hill, Lekestek-
TORY. A piUar-hke shire; c. 1350.
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Pin in Visible and Dec-
orative Framing : A
Swiss Chalet.

PILLARET
stnifture devoted to the eominemoration of a

victiiry, the terra being sometimes extended to

buildings like eastern jjagodas, which are hardly

pillars in any strict sense. The rostral column

(see Columna Kostrata) of the Romans, and all

those columns men-
tioned under Memorial

Column as being com-

memorative of military

triumjjh, as well as

the rude eathstones or

megalithic pillars of the

North, are included

under this title.

PILLARET. A
small jiillar.

PILLO'W -WORK.
The decorative treat-

ment of any surface

with pillow-like projec-

The diapdiiai brace is halved tions ; more especially
and notched into the upright, -.

i ^
and is held with two pins 01 any member oi an
with ornamental heads.

pj^jg^^ usually fiat, with

a continuous cushion-like swell or bulge. (See

Cushion.)

PILON (PILLON), GERMAIN ; sculi)tor

and architect; b. I-jH.j (in the FauliourgSaiut-

Jaques, Paris) ; d. Feb. 3, 1.590.

In 1.5.58 Pilon received payment for eight

figures in relief for the vault of the monument
of Francis I., at Saint-Denis

(see De I'Orme, Philibert), one

of his earliest and best works.

He superseded Domenique
Florentin and Geronimo della

Kobbia (see Rolibia, Geronimo
della) as sculptor of the

monument to Heniy II., at

Saint-Denis, and made all

the statues of this monument.
The bas reliefs of the liase are

by Laurent Regnauldin (see

Regnaiddin) and Fremyn
Roussel. Pilon made the

monument to Guillaume du

Bellay de Langey at the cathe-

dral of Le Mans (finished in

1557), and the mommient to

Birague in the Louvre. One
of his most celebrated works

is the gi'oup of Three Graces

which supports a vase in-

tended to contain the heart

of Francis I. This work,

made for Catherine de' Medici in 1561, is now
in the Louvre.

Lami, Dictinnnm're des scttlptPtir.i frai^ais

;

Palustre, Benaiasance, ; Gonse, Srvlpture fran-
rciisc.

PIN. A cylindrical or sliglitly conical or

wedge-shaped peg or bolt, generally of wood,

Qscd to connect two or more pieces together.
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Pinnacle: Ox-
ford C A T H E-
dral; c. 1220.

PINNACLE
It is most widely used in mortise-and-tenon

framing, and the like. (Compare Bolt.)

PINACOTHECA. In classic architecture,

a building for the jn-eservation or exhibition of

pictures ; in modern iise, a gallery of painting.

(See Pinakothek.)

Pinnacle; Tower ok Coutances
Cathedral, Normandy, about
11.30, with Pinnacle of Unusual
Size.

TIu- rnnf of the stair turret has also two pinna-
cles closely combined with its mass.

PINAKOTHEK. A building for the exhi-

bition of ]iaiiitiiigs, the term having been put

to use in Munich to denote the two important

picture galleries known, respectively, as the

New and the Old Pinakothek. (Compare Pina-

cotheca.)

PINNACLE. A subordinate vertical struc-

ture of masonry, gcner;dly more or less tapcr-
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PLATE VII

PINNACLE

A part of the chevet of the catheilral at Reims.

The impoi-tance of these phmaeles is in their colos-

sal size, for eacli from the level surface at the top

of the great buttress rises 80 feet to tlie finial upon

its spire, and includes a solid basement pierced

only by the waterway leading to the gargoyle, an
open niche containing the great statue on its pedes-

tal, and tlie spire, which itself is accompanied by
four minor iiinnacles. Tlie gargoyles are ruined

in effect by the modern water-leaders.





PINNING IN PIPE

ing, rising above the neiglilKniriiig parts of a

building. It is gem^rally used to crown a l)ut-

tress, or the like, to whicli it gives additional

weight ; also, at eaeh of the four corners of a

square tower, to fill the space left by an octag-

onal spire above, and to conijilete the propor-

tion. In some examples, the pinnacle consists

of an open pavilion supporting a spire, the

whole being of great relative size. (See But-

tress ; Flying Buttress; Gothic Architecture.)

PINNING IN. The clcjsure of open joints

in rublile work or rougli walling by .small wedges

or spalls of stone fitted into the interstices and

bedded solidly in mortar, csjiecially to avoid

hollow spaces in the interior of a wall ; but it

is customary, in sjiccifying for the face work of

such a wall, that there siiall be few spalled joints.

PINNING UP. The operation of securing

the solid horizontal bearing of timbers or lintels

on walls or piers of masonry by the insertion of

thin wedges of stone or layers of slate or metal

;

the operation of driving in metal wedges or

blades to bring the superstructure to bear fairly

upon the suVistructure, or to restore to the per-

pendicular a wall which is not plvniib. (See

Perpendicular, Restoring to the ; Shim.)

PIN STOP. A metal pin

iusrilcd ill any turning member
to stop it at a certain point, as

in tile key of a gas fixture.

PINTELI.I, BACCIO. (See

Pontcili, llaccio.)

PINTLE. A pin forming an
axis or jiivut to secure two parts

or members, while leaving one

or both free to I'cvolve ; espe-

cially, a cond)ination of such a

I)in with another jjart, by which

it is iield more or less at right

angles, fm-miiig a sort (jf liook.

PINTURICCHIO, BER-
NARDO ;

painter; b. 1459;
d. 15 1 .'i. I'inturicchio painted

frescoes at the Sistine Chapel

(Rome), which still exist ; the

Borgia apartments at the Vati-

can, recently restored ; and the

decorations of the library of the Pinn.\cle :

cathedral of Siena.

Pe-
TERBoRo Ca-
thedral, A.D.
I2;js.

Pinnacle: West En'T) of St. FmNcis. Pavia, l.'iTn Cen-
tury, WITH PlXNAf'LES (IF WHOLLY DECORATIVE PUR-
POSE, AND Unusually High.

U5

Crowe and Cavalcaselle, Hi:-

tory (if Pahuiny in Italy; G. W.
Kitohin, Piccnlomini Library; Volpiiii, Apxmrti-

mento Bonjia del Vaticano.

PIPE. A long, generally cylindrical,

hollow body, used for the conveyance of a

fluid, as a drain, or a steam, water, or gas

pipe. The material of pipes ditt'ers accord-

ing to the service which they have to per-

form. To quote some examples :
—

for soil and waste pi|)es ; heavy cast iron,

asphalted and galvanized wrought
iron, brass, and heavy lead for

short branches
;

for vent pipes; heavy cast iron, galvan-

ized or lead-lined wrought iron,

hea\'y lead and brass
;

for <lrain pipes ; earthen, cement, and extra

heavy cast-iron pipes
;

for supply pipes ; heavy cb-awn lead, plain

black, galvanized, enamelled, lead-

lined, tin-lined, and glass-lined

wrought iron, tin-lined lead, tiimed

brass, and C(ipper
;

for suction pipes from cisterns and wells
;

tin-lined lead and block-tin pipes

;

for illuminating gas ; black or plain wrouglit

iron, galvanized wrouglit iron, and
for exposed work, brass ])ipes

;

for steam
;
jilain black wrought-iron pipes

;

lor gas and water street mains ; heavy as-

phalted cast-iron l)ipes, asphalted

or cement-lined wrought-iron pipes,

for water ; wooden log pipes.

(See Gas Fitting ; House Drainage

;

Joint; Plumbing.) — W. P. Gerhard.
Supply Pipe. The pipe by which the

public gas, water, or steam service is con-
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PIPE BOARD
nected with private or especial service. In

plumbing, the supply service precedes the ser-

vice of special distribution.

PIPE BOARD. A board secured over a

sink or the like, commonly fixed to the wall

;

to which the various plumbing pipes for supply

Pinnacle: Spanish Renaissance; Cathedral
OF Leon ; 1520-1550.

or tell-tale jjurposes, with their faucets, are at-

taclicd.

PIPPI, GIULIO (Giulio Romano)
;
painter

and arcliitcct ; b. 1192 ; d. 1546.

As the principal assistant of Raphael (see

Santi, R.) he was associated with him in exe('ut-

ing tiie frescoes of the Stanze of the Vatican.

He also superintended the execution of the fres-
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PISCINA
coes in the loggia of the Farnesiiia (finished

about 1518). He assisted in the decoration of

the Loggia of the Vatican, and of the Villa

Madama, near Rome. In 1525 he designed the

Palazzo del Te (abljreviation for Tejetto, a sluice-

way or canal) at Mantua (finished 1528). Giu-

lio built his own palazzo, which still stands in

Mantua, and the tomb of Baldassare Castigli-

one in the church of S. Maria delle Grazie

(Mantua).

Stiller, Palazzo del Te. in Alhiemeine Bauzei-
tuHij, Vol. XLIX.: Rottaiii, rahizzo del Te ; Carlo
d'Arco. Vita ed opere di Oiulio Romano; Muntz,
Senaissanre ; Vasari, Milanesi ed. ; Gaye,Carteg-
gio ; Gruner, Specimens of Ornamental Art.

PIPPI D'ANTONIO DA FIRENZB;
scul])tor and architect.

After 141)1 he was associated with Ambrogio
d'Antonio da Milano in the construction of the

l)urtico of the catlicdval of iS]iiiletii.

PIRANESI. GIOVANNI BAPTISTA
;

architect and engraver; b. 1720, at Venice;

d. Nov. 9, 1776.

He was the son of a mason and went to Rome
at the age of eighteen to study architecture.

His plates were published under the following

titles : Antkldtd liomane, 4 vols, folio, first ed.

1756, second ed. 1784 ; Moniimeuti dei/li tSci-

pioiii. 1 vol. folio, 1785 ; Sciognijihia quntvor
Ti'mplonim Vetervyn, dedicated to Pope Pius

VI., 1 vol. folio, 1776 (Part II. contains the Pan-

theon) ; Delia Mcuiiiificeiiza ed Architettura

de' liomcuii, 1 vol. folio, dedicated to Clement

XIII.; OpereVurie di Airhitettura. etc., Rome,
Year VIII. of the Repidilic ; Lapideti Capito-

liin\ 1 vol. folio, dedicated to Clement XIV.; Jl

Campo Marzio deWAidica limnu, I vol. folio,

Rome, 1762; Antiddta d'Alhano e di Castel

Gandolfo,l vol.folio,dedicated to Clement XIV.;
a voliune of plates on the column of Trajan, a

volume of plates on the ruins of Pcestum, vari-

ous engravings of Roman vases, candelabra, etc.

Bioi;raphy compiled from a manuscript memoir
of I'iranesi by one of his sons in Library of Fine
Artf. 1831.

PIRCA. A kind of construction found in

Peruvian ruins where round stones are laid in

mortar, forming a siu't of rubble. — F. S. D.

PISANO. ANDREA. (See Andrea da Pisa.)

PISANO. GIOVANNI. (See Giovanni da

Pi.si.)

PISANO. NICCOLO. (See Niccolo da

Pisa.)

PISANO, TOMASO. (See Tomaso di An-
drea Pisauo.)

PISAY. Same as Pis^.

PISCINA. A shallow basin or sink, sup-

plieil with a drain pipe, generally recessed in a

niche, which is often elaborately decorated. In

modern churches, generally situated in a cano-

pied niche in the sanctuary wall, on the Epistle,

or south side of the altar, and cast of the Se-
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dilia, used to receive tlie water in wliicli the

j)riest wasiies his hands at the Mass, anil also

tiuit in whic'h the sacred vessels are cleansed.

Mallet, Jf Ai-cliriiliii/ic Udifjieusf, 2 vols., Paris,

1887. — ('. C.

PIS^. A building material (.see Pise Ma-

sonry, under Masonry.)

This material is nun-h \iscd in parts of Cen-

tral and South America. A kind ol' pise work

was useil by some American Indians, a good ex-

ample still existing in the noted ruin, (.'asa

Grande near Fhirence, Arizona, and also others

in Mexico. Another variety was in use in the Sa-

lado Valley, Aiizoua, where an examination of

PITCH

Piscina: Ix DwELLiNG-HorsE at Oakham, Rut-
landshire; KJTH Century.

many ruins discloses a method of ramming the

clay between two lines of wicker work bound

together by cross sticks. (See Cajon; Clay

Walling; Tapia.)— F. S. D.

PISON ; architect.

Pison, MuUn> iVceuvre, constructed, at the

close of the tenth century, the old catliedral of

LePuy (Haute Loire), central France, of which

vestiges appear in the present building.

Bourass^, Cathedrales de France.

PIT. In a theatre, or the like, the main

portion of tlie floor of the auditorium, situated

at a lower level than the dress circle or boxes

which originally enclosed it on three sides.

Commonly separated from the boxes by a sunken

aisle. The term is now, in Great Britain, a]i-

plied to the inferior seats in whatever part of
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Piscina: Cowi.ino Church; c. 12fi0.

the floor of the house, and in the United States

has been suijerseiled by the term Orchestra or

Parquet.

PITCH (I.). Tlic amount nf slcjiie given to

any member, as a roof, or part of a roof; thus,

a pitch may Vie stated as of 2 to 3 (viz. 2 feet

or inches upright to 3 feet or inches horizontal)

or of a given angle (30 degrees, 45 degrees, etc.).

An ingenious instrument is sold, devised for the

easy determination of the pitch of roof and

much used by carpenters, surveyors, and the like.

It is furnished witli a spirit level, ami by the use

of this, a glance will determine either the angle of

the pitch or the number of feet of rise or vertical

heiglit which corresponds with a given length

of slope, or, at pleasure, with a given iiorizun-

tal length.

Piscin.a. : Blythford Church, Suffolk;
150
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PITCH

The pitch of roofs has generally been deter-

mined by two considerations taken together
;

one, the amount of rainfall or snowfall which

is to be expected during the year, or any season

of the year ; the other, the material with which

the roof is covered. A roof made of sheets of

tin plate, zinc, or other metal soldered together,

may be much more flat than a roof of shingles
;

this, again, somewhat less steep than a slate

roof— all without danger of leakage so long as

the roof is in good repair. Other considerations,

such as those of architectural ett'ect, have, how-

ever often aft'ected the question ; thus, the six-

teenth century architects of France inherited

from the Gothic church builders a taste for very

steep and high roots, requiring very lofty chim-

neys, which, together with proportionally large

dormer windows, became an important feature

of the Renaissance building of France. A
hundred years later this taste had disa]ipeared,

and the influence of classical and pseudo-classi-

cal traditions coming from Italy eau.sed the

adoption of roofs of very low pitch and almost

entirely concealed behind blocking courses, para-

pets, and the like. The flatter roofs may have

re(iuired somewhat greater care in their construc-

tion ; but the change from one to another was

wholly caused by local and temporary change

in taste of design.— R. S.

PITCH (II.). The distance from centre to

centre ot rivrts in iron construction.

PITCH-FACED. In stonework, having the

edges of the face trimmed down to a true arris

or angle all around (see Draft), so that, when
laid up in the wall, the central part of the visible

face of each stone is left projecting and rough as

it came from the quarry, or but slightly dressed

into shape with the pick, while the joints are

narrow, true, and all on the same plane. A
pitch-faced wall, tiierefore, is a rough wall of

squared stones with fine joints somewhat below

the general surface. (See Rock Faced ; Stone

Dres.sing.)

PITCH HOLE. A recess or depression oc-

cuning in the surface of a stone which has

otherwise been more or less ilressed to a true

face for setting.

PITCHING PIECE. Same as Apron Piece.

PITCH OF AN ARCH. The versed sine,

or lieiglit, from the springing line to the high-

est ]iart of the sdttit or intrados.

PIT DWELLING. A residence wholly or

in part under ground and formed by an excava-

tion. Records of houses which aijpear to have

been entirely subterranean are not uncommon,
and there exist in the south of England (Adily,

op. cit.), in several jjarts of Italy, and upon

the sites of different Gaulish cities many pits

which must have been from 4 to 6 feet

deep and from 12 to 14 feet in diameter or

width, all of w^hich were evidently, from the

remains within them, used for human habi-
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tation. The wall, if any was needed for greater

height, was built up of rough stones, or by
screens of wattle covered with mud, but the

roof seems to have been in eveiy case a pyra-

mid or cone of bouglis. It has been pointed

out that there still remain many English cot-

tages of which the floor (of beaten earth, or of

stones laid upon the earth) is a foot or more
below the surface, and allusions to this will be

found in literature. It is claimed that houses

were warmer in winter if built in this way.

(See Pennpit.)

Addy, Tlip Evnlnlion of the Eni/lish House;
Hamerton, The Mount and Autun ; Helbig, Die
Ilaliker in der Poebene.

PIVOT. A pin on which any object is free

to revolve ; it may be stationaiy or attached to

the revolving object. In antiquity, used in the

place of hinges for doors and the like ; fixed

near to the jamb in the sill and lintel ; or fixed

to the door and revolving in sockets. In mod-
ern times, heavy sash with large sheets of plate

glass have sometimes a pivot in the middle of

the top and bottom rail ; ]jivots are also used

for hanging fan lights and other sash, being

secured to the middle of the side stiles and hav-

ing their .sockets in the jambs, or sides of the

frame.

PIVOT LIGHT. A glazed sash supported

on pivots so that it may be opened and closed

by revolving, either horizontally or vertically

;

a conuiion arrangement for ftm lights.

PLACARD. A. Pargetting
;
parget work.

B. The decoration of the door of an apart-

ment, consisting of a chambranle crowned with

its frieze or gorge. — (A. P. S.

)

C In Frenchu.se, a small, shallow cujjboard.

PLAFOND. A ceiling in the sense of the

under side of a floor. The French term used

in English, especially when such a feature is

made decnrative.

PLAIN TILE. (See Tile.)

PLAN. A drawing which geometrically rep-

resents an object in horizontal jjrojection, as

distinguished from those representing vertical

sections or elevations ; it may represent the

exterior of the object as seen from above, as in

a roof plan, or any part of its interior as shown

by a horizontal section, as a floor plan.

As the horizontal section has the advantage,

over vertical sections and elevations, of being

able to set forth the shapes, dimensions, and

nuitual relation of all the ajiartments in a

building and the character of its intercom-

munications, the plan is generally considered as

the basis of every architectural composition.

Plans, in the jjlural, commonly, any set of

graphic delineations intended collectively to de-

scribe an object or objects, even including verti-

cal projections and perspective drawings. (See

Planning.)— D. N. B. S.

152



-Vir.. I. Fig, 4.

> - tr----^---#----^--7^=w'v;--<>--;:r£-£-^^ ;.i^



PLANCBBR
Block Plan. A jilan giving the general

mass or outlines witiiout subJivisions ; as when
it is desired to exhibit the relations of a build-

ing, as a whole, to surrounding buildings or

grounds ; or when the general ilistriliution of

rooms is indicated roughly without minor de-

tails, as doors and windows.

Ground Plan. Tiuit one of a set of archi-

tectural drawmgs which shows the ground story

of a building, or, in some cases, of the basement

story, it is usual to consider the ground plan

as the primary drawing to which others must

be made to conform, and this because it is com-

monly the one first laid out and the one in

which the general lines of construction are first

considered and more or less determined.

Planning: Church at Kalat Skm'an, Syria;
5th Century.

O, column of S. Simeon Stylites. The circle .*!, .-1, .-1. ii.\es

the Hypaetliral octajjun. The circle /?, /2, hxes the e.xterior of
the abbidioles. The circle />, D, h.xes the length of the three
great porches north, south, and west. The circle U^ K, S,

fixt'S the width of the outer narthex to each porch and the
length of the nave of the church [iroper at the east. Lines
drawn through C, C, are the axes of the church and porticoes.
The sides of the naves and aisles being made parallel to these
axes. Lines drawn through R, R, are the axes of the absidioles.

Perspective Plan. A plan drawn in per-

spective ; used as a preliminary process of draw-

ing in iicrspcctive, but rare.

PLANCEER. The soffit or underside of

any projecting member as a cornice. Also, a

plank ; a floor of wood ; sometimes called plan-

cher, or corrupted into plansheer.

PLANE (v.). To smooth as with a plane,

said of Wood more especially, but also of stone

of siicii qualities as will bear fine dressing, and
of forging of iron and steel. In architecture,

as in ship building, even the lieaviest timbers

wen^ finished liy tlu; liaiul plane until about

18li0 ; at that time the planing mill liccarae

common, and tiiis has received great improve-
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ments. Planks and boanls are said to be mill-

planed when they are of that smoothness which
is obtained by the planing machine. (See Wood-
working Machinery.)

PLANE OF A COLUMN. The surface

of a longitudinal section made on the a.xis of

the shaft of a column. In some Greek peri-

styles and porticoes the planes of the columns

incline inward slightly. (See Refinements in

Design.)

PLANE TILE. (See Tile.)

PLANK. X piece of timber, the thickness

of which is small as compared with its width.

In the United States it is always more than one

inch in thickness. In construction, only such

pieces as are laid flat or nearly so ; thus a tim-

ber, 3 inches x 10 inches, laid as in flooring, is

called a plank ; but when set on edge would be

a beam or joist. (See Slow-burning Construc-

tion.)

PLANNING. The laying out and develop-

ing the general scheme of a building, referring

especially to its ground plan and floor plans

as the basis of every architectural composition.

This process involves the adjustment of the

building to the site and a consideration of the

grades and their efl'ect upon the plan ; the size,

shape, and proper mutual disposition of the

lialls, rooms, chambers, corridors, staircases, and
offices of all degrees, having in view, first, the

adaptation of each to its especial use in all re-

spects of practical comfort, convenience, and
accessibility ; second, the best construction com-

patible with proper economy ; thiril, the recon-

ciliation of the upper stories with tlie lower, so

that there may be no unnecessarj', costly, or

awkward concessions ; fourtli, the possible ex-

terior developments, in respect to height, fenes-

tration, division into pavilions and proportions

generally ; and fifth, beauty, harmon}', and dis-

tinction of style by proper subonlination or

emphasis of each part in accordance with its

just relative importance, so that a complete

unity may be established throughout the whole

fabric. In this process the establishment and
observance of axial or centre lines and lines of

vista are often made to play an important part.

(See Plan ; also Architecture ; Drawing
)— H. V. B.

PLANT (v.). To attach by glueing, nailing,

or otlierwise securing to a surface, particularly

in carpentry; usually with on. A moulding

when not worked in the solid is said to be

planted on. (See Stick.)

PLAQUE. A tablet or ilistinctly flat plate,

generally nl' metal, whether plain or ornamented,

for exterior or interior wall decoration, or to be

inserted or inlaid in a panel. (Compare Pa-

tera. )

PLASTER. In building:—
^4. Same as Plaster of Paris.

B. A mixture, either of lime or of lime and
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PLASTERING
plaster, in sense A, with sand and watiT, and
sometimes with short cattle hair or vegetaliio

fibre, in eonsiderablu ((iiantity, used wiiile wet
for eovering snrfaees of walls, or the like, where

it hardens with a smootli surface. This is the

only common use of the term in Imihling, as

other preparations serving the same purpose

are rarely called by this name. (See Arriccio
;

Chunam ; Gatch ; Gauge; Mortar, under Mor-

tar ; Gauged Work ; Intonaco ; Rough (last

;

Stalf; Stucco; see also I'lasteriug.)

PLASTERING. The art and the practice

of mixing and apjjlying plaster in .sense B, in-

cluding the occasional use of plaster in sense

A. It is customary to apply plaster in three

or in two coats. For three-coat work the first

coat is generally rather coarse mortar made of

lime and sand with much hair mi.xed in the paste.

This is put on wet, and rubbed hard with the

trowel or float so as to form a good key upon
the lathing or the masonry, while it is deeply

scratched or scored to allow the second coat to

make a key. The second coat, called the lirown-

ing or floated coat, is of lime and sand, and is

floated smooth. The third coat, called finish-

ing coat, may be a hard finish, and is then com-

posed of selected lime and tine white sand or

marble dust, and is rubl.ied very smooth ; or

else it is of sand finish, and is then made like

the second coat, but with selected and washed
sand, and is floated true and smooth. Mould-

ings are made by running nearly pure plaster,

in sense A, along the line to be followed, and

then shaping the soft material by a pattern or

templet, or by casting them in pieces of some
size which are then nailed in place. Rai.sed

ornaments are of this material, sometimes stif-

fened with glue, or of papier mache ; they are

put up while the first or second coat is still

wet, and keyed well into it, the finishing coat

being worked around them afterward.

Sand finish is employed when the wall is to

be painted, and when the peculiar depth and
glow of colour caused by the rough surface is

desired. Hard finish is much more common in

modern times. Where painting is to be very

elaborate, special treatment of the jdastered sur-

face is needed, unless plaster, in the strict sense,

is replaced by some cement. (See Stucco.)

Plastering was used l_iy the Romans both

separate and in comliination with stucco ; it

was used also throughout the Middle Ages,

though what remains of this is generally a fine

and apparently pure gypsiun (plaster in sense

B). It was in the sixteenth century that the

use of flat, plastered ceilings began to replace

the visible soffits of the floor beams and gird-

ers ; and as this was nearly contem|)oraiieous

with the classical revival in the north, the

Elizabethan and Jacobean English buildings

oft'er examples of very elaborate moulded and

patterned ceilings made of plaster. Colour was
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mixed with the jilaster very often, and difl'cn'nt

colours used in the .same jiiece of work, with

deliberate .search for |jolycliromatie ett'ect.

— R. S.

PLASTER OF PARIS. A. Gypsum; .so

call(Ml because first discovered in the tertiary of

the Paris l^isin.

B. Gyiisiim deprived of its natural moisture

by heat, which, when ground to powder and di-

luted with water into a thin jiaste, sets rapidly,

and exiiands at the instant of .setting, a |jecul-

iarity which causes it to take sharp and delicate

impressions from a mould. (See Plastering.)

PLAT. (See Plot, n. and v.)

PLATBAND. A. Any flat or square faced

moulding of slight projection in coni|)arison to

its width, forming a contrast or rest in a gi-oup

of niouklings of curvilinear section, as a fascia

in an architrave.

B. A flat arch (which see, under Arch).

PLATE. A. A member intended to serve

as tlie immediate support of isolated pressures,

its especial advantage being to distribute those

pressures widely throughout the mass of ma-
sonry or the row of separate uprights of iron

or wood which support it. (1) A timber, plank,

or piece of scantling used in this way (for which
see sub-titles. Ground Plate ; Pole Plate ; Wall
Plate). (2) A piece of metal or a block of

stone of even surface and of uniform thickness,

often not very much larger than the end of a
beam, girder, or truss which rests upon it.

(See Templet.)

B. A flat slab or jiiece of material of any
sort intended, not for constructional purposes,

but as an accessory. (See the sub-titles. Hand
Plate ; Push Plate.)

Bearing Plate. A plate in sense A ; espe-

cially one used to carry a great and concen-

trated weight, as one end of a heavy truss.

Deck Plate. A jmrlin plate in cases where
the upper slope of the roof is so nearly flat as

to be called a ileck.

Ground Plate. Tlie lowest plate in a tim-

ber frame, resting upon the foundation of ma-
sonry or the piers which replace it ; therefore,

usually the same as sill, as in the framing of

houses, and the like.

Hand Plate. A flat piece of liard, and often

glazed and washable, material, intended to be

fastened upon a door at the ptiiiit where it is

apt to be handled in ojiening and shutting. In

old-f^ishioned houses its place is sometimes taken

by a black painted parallelogram or other figure

upon the ligiiter surface. (See Push Plate,

below.

)

Pin Plate. A form of Bearing Plate ; so

called because, when cast in iron, it is made
with a pin intended to project downward into

the masonry and steady the plate in its place.

Pole Plate. A plate for the support of the

ends of the common rafters ; specifically, such
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a plate laid across, and resting upon, the tie

beams, and acting in place of a purlin.

Purlin Plate. A purlin in a roof which

takes a new set of rafters, as where there is a

break in the inclination of the roof, the upper

part being less steep than below. (See Curb
;

Gambrel Roof, under Roof)
Push Plate. A thin piece of metal, porce-

lain, or similar hard and washalile substance

applied to a door at a point where it is fre-

quently pushed by hand or foot ; especially the

somewhat ornamental piece set below the knob

and keyhole, and, more rarely, above these.

(See Hand Plate.)

Raising Plate. In carpentry, any continu-

ous horizontal timber laid upon the top of a

wall or upon a timber framing, to support the

heels of rafters or any other superincumbent

frame work ; a wall plate.

Wall Plate. A plate resting upon the wall

and carrynit; the timbers of a Boor or roof; more
especially the piece which supports the ends of

the rafters of an ordinary roof, and wliich is

often spoken of as "the ])hite," without qualifi-

cation. — R. S.

PLATEA (pi. plate;e). In Latin, an open

space, as a street ; hence, in Roman archiuology,

a passage in a theatre, amphitheatre, or other

large hnjliling.

PLATE BEAM. (See under Beam.)
PLATE GLASS. (See under Gla.ss.)

PLATERESQUE ARCHITECTURE. That
supposed to re.senilile silversmiths' work in its

ornamental details, viz., a delicate and elaborate

tracery or massing of fine sculptured detad.

This style is peculiar to Spanish architecture

from about 1.520. (See Spain, Architecture

of)

PLATFORM. In architecture :
—

^-1. .\ natural or artificial raised piece of

ground, more or le.ss level and regular in shape
;

especially as prepared for the reception of build-

ings, as the great even surfaces retained by heavy
walls from which rose the palaces of the Assyr-

ians. (See Mesopotamia, Architecture of)

B. A floor raised above or sunk below the

ground or the general level of the floor of a room
or hall ; as a stair landing, a dais.

C. A grillage, bed of concrete or similar

construction prepared to receive a pier.

D. A row of beams on top of a wall to sup-

port the timber work of a roof (See Wall
Plate.)— D. N. B. S.

PLATFORM RESIDENCE. A house or

group (jf houses of American Indians built on
an artificial platform, or terrace of earth. Su(;h

platforms in Florida were 20 to .50 feet high and
sometimes nearly 2000 feet in circumference,

surmounted by hou.ses of the chief and his fam-
ily. The steep sides were ascended by means
of steps cut in the earth and covered with wood.

It is probable that .some of the mounds of the
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so-called Mound builders were of this nature.

(Sec Mound.)— F. S. D.

PLATING. In stained glass work, the lin-

ing or doubling of one piece of coloured glass by
another piece with the purpose of modifying its

colour or diminishing its intensity. (See Win-
dow.)

PLAZA. In Spanish, an open place in a

town. The term is being gradually adopted

with a similar meaning in parts of the United
States.

PLEASANCE. Anciently a garden or part

of a garden intended for ornament and for enjoy-

ment.

PLEXrPORM (adj.). Having the appear-

ance of netwoik, weaving, or plaiting, as in

Romanesque and Celtic ornamentation.

PLINIUS C^CILIUS SECUNDUS,
CAIUS (Pliny the Younger) ; writer ; b. 01 or

62 .^.D. ; d. 116 A.D.

A nephew of Plinius Secundus, author of the

Historia Naturalis (.see Plinius Secundus,

Caius). He is best known by the ten books of

his letters (Epintolce). A letter from him to

Gallus (Book II., Ep. XVII.) describes his Lau-

rentine villa si.xteen miles from Rome, and a let-

ter to ApoUinaris (Book V., Ep. VI.) describes

another villa in Tuscany. Numerous attempts

have been made to reconstruct these villas from
his description. In 106 a.d. he succeeded

Frontinus (see Frontinus) as superintendent of

the Roman aqueducts.

Smith, Dictionary of Greek and Roman Biog-
raphij ; Arch. Pub Soc. Dictionary; Castell, Vil-

las I'f the Ancienta; Marquez, Delle ville di

PllltlO.

PLINIUS SECUNDUS. CAIUS (Pliny

the Elder) ; writer, b. 23 a.d. ; d. 79 a.d.

The Historia Naturalis of this famous

Roman writer is one of the chief sources of in-

formation regarding antique art, especially the

thirty-fifth and thirty-si.xth books. He was
killed by the eruption of Vesuvius' in 79 a.d.

Smith, Dictionary of Greek and Roman Biog-
raphy.

PLINTH. A. The plain, continuous sur-

fiice under the base moulding of any architec-

tural member, and connecting it with the

ground or floor. In the classic orders, the low

square block under the base mouldings of a col-

umn, pilaster, or pedestal. The term is ex-

tended to include a course of stone or brick

in which an ort'set is cut, as where a wall di-

minishes in thickness. The Doric abacus has

been called a plinth erroneously and because of

its square and simple tbrm.

B. In joinery, interior finish, and the like,

a fiat and plain member at the bottom of any

architrave, dado, or the like ; or the broad and

flat part of a Ba.sc Board or Skirting.

Sub Plinth. A jiliiith placed under the prin-

cipal plinth and of slightly greater projection.
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PLINTH BLOCK
PLINTH BLOCK. A |iliiith used to pre-

vent tlie iiuiuliliiii,'s ul' a iluiir nr wiiidnw frame

from rcacliiiii^ the llodr. (Sec I'liiitli, B ; also

Base lilnrk.
)

PLINTH COURSE. A course of stones,

forming a continuous j)lintli. SpecHically, the

first projecting course of stones above tlic under-

piniung, forming the base or part of the base

of a liuil(hng. (Sec Base Course ; Water Table.)

PLINY. (See Flinius.)

PLOT (n.). A. A piece of ground, as fcjr

building, generally .small.

B. A ma]! (U' plan as laid out or jilottcd.

Ground Plot. Same as Ground Plan
;

nearly obsolete and connected with Plot (v.) in

the sense of drawing plans.

PLOT (v.). To make a drawing of a plot

or ground jilan ; to map ; specifically, to lay out

a map from a surveyor's notes.

PLOUGH. (See Plow.)

PLCW (v.). To cut grooves or channels, as

in d.idiiiiig anil Imusing.

PLOWED AND TONGUED. (See Tongued
and ( Irooveil.)

PLUG (n.). A. A wedge or peg of wood
driven into a joint of a wall of brick or stone

and then sawn off Hush to afford a hold for

nads, so that furring sti-ips or other woodwork
may have firm attachment in prei.iaration for

interior finish.

B. In plumbing, a branch from a water-

su])ply pipe threaded at the outlet for coupling

to a hose. It is generally closed by a screw

cap.

PLUG AND FEATHER. A combination

of three pieces, usually of iron, for splitting

stone. It consists of two half-round bars

which are placed in a hole drilled in the stone

for the purpose, and between the flat sides of

whicdi is driven the third piece having a wedge

shape. This last ajipears to be generally known
as the Plug, although Feather would seem more
appropriate from the general meaning of that

term.

PLUMB (adj.). Vertical, as shown by a

plumb line.

PLUMB (n.). A iilummet ; hence, by ex-

tension, the verticality of a line supporting a

plummet. (See the sub title.)

Out of Plumb, not vertical ; said of any

member or face
; and especially of one that

ought to be truly vertical.

PLUMB BOB. The weight used for a

plumb line ; hence, by extension, the plumb line

and weight used together. (See Plumb Line
;

Plumb Rule.)

PLUMBING. Formerly the trade and art

of working in lead ; nowadays the trade of

fitting up in buildings the metal pipes, traps,

tanks, and fixtures of different materials used

for water sup|)ly, drainage, gas illumination,

and for gas cooking and heating ; also the pipe
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system and apparatus used for the conveyance

of water, sewage, and gas.

As implied by the name, pluiid)crs used at

one time principally lead in their work. Sdil

pipes were made from sheet lead rolled into

cylindrical forms and soldered at the edges.

Cisterns, tank.s, and sinks were lined, and roofs

of buildings were covered, with sheet lead.

Handmade tra[i.s, ruin-water liead.s, gutters,

leaders, and Hasliings were made of this metal.

Later on, cast-lead |)ipcs eaine into use, and are

now superseded by drawn lead pipes, Ijcnds, and
traps. The tedious work of bending pipes by

hand is done away with ; drawn traps have no

sand holes from easting and do not open at the

.soldered scams.

With progress in niaimfacturiiig, betti'r and

stronger materials became available tor the

plumbers' work. Cast and wrought iron pipe,

Ibr water, sewage, and gas, and (xjpper and brass

pipes, fittings, and traps for the waste and sup-

ply system of plumbing appliances, have to a

large extent replaceil lea<l and given to plumb-

ing work an entirely different character. Ccjiu^

paratively little lead is u.sed in the modern
American plumbing, whereas in England and

France lead soil, water and gas jjipes, are still in

use. In the ca.se of very soft waters lead as a

material for supply ])ipes should be avoided, as

there is some danger of the water acting on the

lead and causing, when used for drinking, lead

poisoning. (See Pipe; Water Supply.) The
journeyman plumber of to-day must understand

wiping soldered joints in lead pipe, making
screw joints in wrought-iron pii)e, lead-caulked

joints in cast-iron pipes, and the joining of brass,

block tin, and copper pipes.

Plumbers' work com]irises the running of soil,

vent and waste jiipes and house sewers of various

materials, the tapping of street mains, bringing

the water service pijjes into building.s, and

running supjilies to jilumbing fixtures, tanks, and

hot w-ater boilers ; the fitting up of water

metres, and the setting and connecting of hand
lift and force pumps, hot air pumping engines,

steam and gas pumps, electric and fire pumjis.

Plumliers fit up cooking ranges for coal or gas

fuel, and make the connections of waterbacks or

pipe coil.s, and must know how to obtain iierfect

hot water supply and circulation. They ])rovide

fire protection ap]iliaiiccs, such as fire pumps,

standpipes, valves, and hose, and fit up water

sterilizers and pressure filters. They must know
and understand the setting of the numerous

kinds and types of plumbing fixtures, such as

water-closets, urinals, sinks, basins, and tubs,

and how to connect them with the soil and

waste pipes in such a way as to secure the safe

removal of sewage and perfect exclusion of sewer

air. (See House Drainage.) The plumber also

fits up buildings with gas pijies for lighting,

cooking, heating, and power purposes.
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The most important appliance from a sanitary

point of view is the water-closet. Numerous
types have been devised, many of which, after

a brief trial, have been abandoned. The pan

closet was the one to hold out the longest, not-

withstanding its universal condemnation. At
the present writing (1900), the pan, valve, and
plunger closets are fast disappearing. Cheap

wash-out closets and a few of good make are

still in great demand, although not free from

defects. In well-appointed bath rooms and

toilet rooms, the all-porcelain siphon and siphon-

jet closets are preferred. For institutions,

schools, and sen'ants' closets, pedestal washdown
closets make a thoroughly sanitarj' fi.xture, in

particular tliose witii deep trap seal. In some

situations a flushiug-rim hopper closet works

satisfiictorily.

Wash basins are made in a variety of patterns.

Those with outlet closed by a plug, and those

with standpipes or with metal plugs operated

by a lever, are much better than bowls with

secret waste valves, or tip-up basins.

Bath tubs are made of wood lined with copper,

of siilid ci)]iper, of steel lined with copper, and of

enamelled ir(ju and earthenware. In hospitals

for the insane and in people's baths, overhead

inclined douches or sprays are substituted for

tub baths, being more economical and sanitary.

A great variety of hand sprays, needle and

shower baths are made, as also foot baths, sitz

baths, and bidets for bathing parts of the body.

Urinals have been improved, and a good

pattern for single stalls is a flushing-rim bowl,

holding water, Hushed by a cistern and emptied

by siphonic action. In public places, railroad

stations, etc., and for factories and schools, con-

tinuous troughs of enamelled iron, slate, soap-

stone, or white glazed stoneware, with automatic

intermittent flush, are used.

Wooden washtubs have been superseded by

soapstone, slate, and artificial cement tubs for

cheaper dwellings, and white or yellow glazed

roll-rim earthenware tubs are used in more ex-

pensive residences.

Slop sinks for emptying chamber slops, and

washing bedpans and other sick-room utensils

for hospitals, are made in strong fire clay, and

have a toj) flushing rim supplied from a cistern.

Sinks for kitchens, sculleries, and pantries are

obtainalalc in painted, galvanized, or enamelled

iron, in copper, soapstone, slate, and white or

y(dlow stoneware. The latter are the liest from

a sanitary point of view, and recent imin-oved

methods of manufacture at American potteries

have enabled the makers to reduce the price

appreeialjly. In kitchens of large hotels and
institutions, grease from dish washing and cook-

ing operations is intercepted in grease traps, to

prevent stoppages of waste pipes.

While much progress has been made in the

art of fitting np buildings with plumbing con-
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veniences, the manual work of the plumber has

not advanced as much. Future improvement
seems to lie in the direction of more accurate and
mechanical workmanship, i.e. plumbing work
should be laid out and fitted in the sliop in much
the same way as machinists turn out their work,

thus enabling a more rapid and accurate putting

together of the parts at the building.

Gerliard, Htnise. Drainage and Sanitary Plxmb-
ing, 7th ed. ; F. W. Tower, Plumbers' Text-

bonk ; Plnmhiii;/ and House Drainage Problems,
from tlie Sanitary Engineer; American Phimbing
Practice, from the Engineering Record (formerly
the Sanitary Engineer) ; Gerhard. Becent Practice

in the Sanitary Drainage of Bidldingx ; Sanitary
Engineering of Buihlings, \'ol. I. publislied. Vol.

II. in preparation ; Gerhard, Guide, to Sanitary
House Inspection; Waring, Hoio to Drain a
House; Hellyer, Lectures on Sanitary Plumbing;
Gerhard, Entvxiesserungs-Anlagen amerikanischer
Gebaeude (Part X. of Furtschritte der Architektur
of the Handbuch). — W. P. Gerhard.

PLUMB LINE. The line which supports a

Plumb Ml- I'Imiib Bnb.

PLUMB RULE. An instrument for de-

termining verticality, consisting of a narrow

board with straight ])arallel edges, having a

plund) line attached to one eml and a hole at the

other end large enough to allow the plumb to

swing freely. The verticality of its edges is

known when the plumb line coincides with the

centre line of the board, as marked on its face.

PLUMMET, Same as Plumb (n.).

PLUTEUS. In Roman architecture, a dwarf

wall iir jiarapet : especially such a wall closing

the lower jjortion of the space between the

columns of a colonnade.

PNYX. A public place of assemlily in

ancient Athens ; known to have had little aichi-

tectural character or formal arrangement. It is

generally identified with a bare rocky platform

west of the Acropolis.

POCKET. A hollow or recess, as in a wall

;

generally comparatively small. Specifically :
—

A. In a window frame for hung sash, an open

space behind a jjulley stile to accommodate the

weights, particularly the lower portion of such

a space to which access is had by means of a

movable piece in the pulley stile.

B. A box made of thin boards, and Iniilt into

a partition or wall to receive a sliding dour when
open.

(.'. A recess in the interior jamb of a window
to receive a folding shutter or lilind when open.

1>. That part of a flue which is below the

opening into it of a stovepipe or the like, where

soot may accumulate and may be removed

through a sjiecial opening.

POCKET PIECE. A movable part of a

pulley style of a window frame for sliding sash;

the purpose of which is to enable the workman
to reach the weigiit and sash cord within.
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PODIUM
PODIUM. ^-1. A contiimoiis pedestal with

(lie, cap, and base, sucli as is used in elevating

an order uf coluuins or a monunient above the

ground, or a tlonie above tlie roof. (See (Jrepi-

doma ; .Styloljate. ) A Uonian temple was often

set upon a ])odiuni, in eoMtradistim-tion to the

stepped platform of the (treek temi)lc.

B. A wall, generally eomposed oi' concrete

faced with marble, about 12 feet high, sur-

rounding a Roman ampliitheatre ; upon the

platform above this wall the seats of the nobles

were placed, wliile the other spectators ocinipied

the ranges of scats rising behind, to the boun-

dary walls.

PC&CILB. ((Jrcek IloiKtAr;, parti (toloured

or painted ; applieil to a portico in Athens.) A
portico, or by extension any

.public Iniilding richly adorned

with i)aintings on its interior

walls. The original strui'turc

in Athens has not been identi-

fied in modern times. It is

known that it was close to the

Ag(3ra. It is thought that

there were statues within the

building, but the paintings ol

the taking of Troy, of tlie war

with the Amazons, of the battle

of Marathon, are especially

identified with the building,

tire pictures being by Polyg-

notos, Mikiin, and Paiinind-^.

POERLAERT, JOSEPH
;

architect; b. 1816 (in Brus-

sels); d. Nov. 3, 1879.

In 1849 he won the compe
tition for the m.onument of Bel-

gian independence at Brussels.

He restored the Grand TM-
dtre at Brussels, and built tlie

church of S. Catherine in Brussels and the royal

church at Laeken (Belginm). In 18GG he began

his most ira])ortant work, the monumental
Palais de Justice in Brussels, which was finished

after his death, and inaugurated Oct. 15, 1883.

Meyer, Konversattons Lexicon; Necroloyie in

riCinutiition, 1880.

POIKILB. Same as Precile.

POINT (n.). Same as Pointing Tool.

POINT (v. t.). (I.) To fill up and finish

carefully, and with more or less elaboration, as

the joints at the face of a piece of masonry, or

about the edges of slates or tiles of a roof. Such

finishing may he done during the jn'ogress of the

work, or— as is more usual in good work, when
greater elaboration is desired— after the com-

pletion of the masonry, or other structure. In

the latter case, the ju'ocess is generally under-

stood as including both the operation of raking

and of stopping. The purpose of such work is

better to preserve the masonry from the effects

of weather, — the joints being filled with a
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superior kin<l of mortar, — and also to obtain

a certain decorative finisii, eitlier by the u.se of

mortar colour, uv by the particular form of model-

ling given to the faces of the joints as described

under Pointing (I.).

POINT (v. t.). (II.) To dress stone roughly

with tile point, by wliich its faces an; brought

to ajijiroximately plane surfaces. (See Stone

Dressing.)

POINTED ARCHITECTURE. That wliich

is distinguished by tlii' use of tlic pointed arch.

The term seems not to have been used except

in this sense, though steep roofs, spires, and the

like might justify its appli("ition to buihhngs

not furnished with pcjinted arches. It is not

uncommon to use the term as synonymous with

J'^
/

't
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r
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Pointed Architecture: Hall, Mavfield, Essex.

A building of the best Gothic period, but not intended for vaulting, and therefore not
of Gothic Architecture in the strict sense.

Gothic : and it is also not uncommon to dis-

criminate between the Gothic style, properly

so called, with its elaliorate system of vaulted

construcfion, flying buttres.ses, etc., and that

which, having pointed arches but no Gothic con-

struction, can only be called Gothic by a rather

liberal extension of the term : such as the modern
churclies and halLs which have wooden roofs and
no provision for vaulting. The term is applied

less frciiuently tn buildings of Moslem styles.

POINTED WORK. A. The surface finish

of hard stone wliich has been roughly shaped for

use by the jiointing tool or pick, only the coars-

est projections having Ijeen removed. (See Pick

Dressing.)

B. Masonry, the joints of which have been

raked out and pointed with mortar. (See Point-

ing Tonl.)

"POINTEL, (See Poyntell.)

POINTING (I.). The process, and the re-

sult, of finishing a joint or joints, as defined

under Point (I.).
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POINTING POLISH
Bastard Pomtiiig ; Bastard Tuck Pointing.

Siiiiihir til, but mure siiuiile than, Tuck Point-

ing ; a portion of the stopping being made to

project in the form of a fillet along the centre of

a thick joint, the section being rectangular.

The mortar joint is sometimes coloured as in

Tuck Pointing.

Flat Joint Pointing. The simplest form, the

mortar being tinishcil Hush with the face of the

masonry. The term is commonly restricted to

mean such pointing when ilone during the jjrog-

ressof tlic niasnnry. (See Hick Joint Pointing.)

Flat Joint Jointed Pointing. Flat joint

pointing, in whicli the joints are further embel-

lished by narrow gro(jves along their centre lines

;

or by gi'ooves at top and bottom, next to the

brick.s ; or by botli.

Hick Joint Poiating. Pointing with flush

joints, Init with a superior sort of mortar used

as stopping after raking out the joint ; thus dis-

tinguislieil from Flat Joint Pointing.

High Joint Pointing. Pointing done during

the progress of the work, wliile the mortar is

still soft, by first trimming the joints flush with

the face of the wall, and then .scraping grooves

along tlie edges of the brick at both side.s of

the joint. Sub.sequently, the mortar joints are

usually grooved along the centre lines also.

Key Joint Pointing. A form in which the

soft mortar is jire.ssed and worked into siiape by
means of a jointer having a rounded convex edge,

so that the face of the joint has the form of a

cavctto.

Mason's V-Joint Pointing. That in which

the mortar is given a projecting profile like a

flattened ^ ;
perhaps having also a flat fillet at

tui) and bottom.

Tuck Pointing : Tuck and Pat Pointing.
Pointing in whicli the ordinary pointing mortar

is finished with narrow grooves along the centre

of tlie joints, tliis being afterward filled with a

projecting ridge of fine lime, putty, or the like,

perhaps coloured. This projecting fillet is sup-

posed to be finished with accurately ruled and
trimmed edges and faces ; and it is common to

colour the rest of the joint to match the brick,

so that the joints appear to be only of the thick-

ness of tlie fillet.

POINTING (II.). The process and the re-

sult (if dressing stone as defined under Point (II.).

POINTING TOOL. A stonecutter's imple-

ment, having a narrow, wedge-shaped, chisel-like

edge, and tiiis usually worked ujjon a solid liar

of .steel, which is struck directly by the stone

mason's mallet. It is used for rough tracing of

surfaces wliich may either be left " pointed " or

"dressed with the point," or may be finished

afterward with other tools. It is used also to

cut across the face of the stone, from edge to

edge, incised lines which are brought into the true

plane of the fourarrises, and thus help to determine

the future surface of the stone when dressed.
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POINT OF SIGHT. The position from
wliicli anything is observed, or is represented

as being observed; the position of the eye of the

observer. Also called point of vision, point of

view, centre of projection, centre of vision, etc.

(See Perspective.)

POINT OF SUPPORT. In the plan of a

building, a space of small dimensions where the

superincumljent weight of structure is gathered

together and met. Columns, pillars, ami piers

form ])oiiits of support. In a plan of founda-

tions, those places where, by reason of the con-

ditions of the structure above or of the soil

below, it is necessary to concentrate weight, are

points of support ; and, in order to avoid dislo-

cations in the superstracture through unequal

settlement, the area of such spaces must be ex-

actly adjusted to the weight which each is to

transmit to the soil, according to the ascertained

capacity of the soil to hear weight.

POLAND, ARCHITECTURE OF. The
buildings of the ancient kingdom of Poland, ex-

tending, in the seven-

teenth century, over

those parts of Europe
which stretch from the

river Oder eastward to

within a hundred miles

of Moscow. These have

been so little studied

that their treatment as

a national architecture

is as yet impracticable.

The buildings of the

earlier states of Lithu-

ania and Poland proper,

with the work of the

eastern Russians and
German military orders

on the Baltic, would
have to be studied, and

even the fiiscinat-
;

ing and picturesque ^^^4_
city of Danzig Poland: .\k. m rk of
would form apart Kkakau uka. mu;. church
1-4.1 1 c 1 1 /I?' o*" S. Mauy.

ot that held. (For

tlie principal buildings of this region, see Ger-

man v, the Eastern Provinces, and Russia.)

— R. S.

POLICE STATION. Tlie headriuarters, or

district hcadcpiarters, of a police force. It con-

tains, usually, sleejiing accommodations for the

force and for prisoners, and frci|ueiitly room for

a jiatrol wagon and staliling for iiorses.

POLISH (v. t.). To bring (any surface) to

a .state of great smoothness. The term is gen-

erally limited to the producing of such smooth-

ness for decorative eff'ect as for bringing out the

colour and veins of marble or wood, or by giving

metallic lirilliancy to a surface. A surface may
be jiolished either by simjily scraping and rub-

bing without any ajiplication, as where in .lapan-
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PoLY<HROMY: Marbles op Varied Colour; Span-
DRiL or Doge's Palace, Venicb.

PoLYCHROMY : InLAY' UF WodD OF DIFFERENT
Colours (Tarsia).

PoLY( hromy: Inlay of Marbles and Coloured
AND Gilded Glass ; Basilica of S. Clemente,
Rome.
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I'OLYCHKOMV: PAINTINGS OF HISTORICAL SUBJECT UNDER THE ROOF AND OF HERALDIC
SUBJECT ON EACH SIDE OF THE TRIPLE WINDOW COMBINED WITH COLOURED
TREATMENT OF THE HERALDIC AND OTHER CARVING AND A SOLIDLY GILDED
ROOF; INNSBRUCK, TYR(JL.
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POLYCIIROMY IN EXTERNAL AKCIHTECTnUE.
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POLLAJUOLO
ese interiors ilolicate woods arc left with tlicir

natural veininir sliowu ; or by means of soniu

Polychromy: Painting on a Flat Ceiling of
Stout Flank; Swedish; ITth Cextuky.

varnish, as where mahogany and rosewood fur-

niture is covered with a transparent coat of

copal varnish ; or by means of a dressing wliich

is put upon the surface and then rublied off so

that but little of it remains, and that little fills

up the hollows of the surface merely, without

covering the whole. It is not customary to

speak of polishing sandstone, limestone, and the

like, as nothing that can be done to them will

bring them to a lustrous surface, but granite,

marble, and hard wood are i>iilished when it is

intended to slmw the full licauty of the material.

POLLAJUOLO, ANTONIO. (See Benci,

Antonio di .lacopo.)

POLLAJUOLO, SIMONE DEL. (See II

Croiiaca.)

POLYCHROMY. Colouring with many
colours ; elaborate decoration in colour. It

seems to have been the imiform practice of

builders in all ages, in Europe jirevious to the

classical revival in the fifteenth century, and in

non-European lands even to the present time,

to seek for effects of colour as well as those of

form. There is an ap])arent exception to this

general rule in the ])ractice of the stone-liuilding

races of India, with whom the play of light and

shade secured by deep and strong modifications

of surface exposed to a brilliant sun seem to

have taken the place of ciiromatic effects pro-

duced by the direct agency of man. Modem
Europe has retained this taste, or desire, for

colour only for interiors, the efforts at external
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coloration having been cither connected with

tiie aihnittcd revival of some bygone .style of

art, or else sporadic and individual etfoi'ts.

Sucii exterior colour cH'ects as are produced

by keraniic painting have been treated under

that term. (See also Tile.)

The u.se of natural materials to produce a

contrast or modification of colour in tiie exte-

rior of a building is more common in mediaeval

art tlian el.sewhere. Several important styles

of architecture— the Roinane.sque of France,

tlie Eomanesque and Clothic of Italy, and the

Mohanunedan of Egypt and Syria— einj)loyeJ

for this iiurpo.se tiie materials with which tlieir

walls were faced. (See France, Part Vlll.
;

Moori.sh Architc('ture ; Moslem Architecture;

Romanes(|ue Architecture.) The Italian Iniild-

iiigs of Verona have tlie most elaborate and

most effective of coloured lirick work combined

with nuirble : those of Jjondjarily the most suc-

cessful terra-cotta enrichments ; tliose of Tus-

cany the most tasteful combinations of white

marble with marble or other stones of gTeenish

black, dark gray, and the like. The Moslem

work has this peculiarity, that the forms of the

stones in an arch or a iiorizontal frieze are often

elaborate, increasing the comjilexity of ett'e(;t.

In the English Gothic revival, beginning

about 18.50, the influence of Italian art in tiiis

res))ect was strongly felt, and some of the ar-

cliiteets interested in tiiat movement employed

coloured materials with e.vcellent results. It

may be considered one of the characteristics of

Victorian Gothic, properly so called, that ex-

ternal colour is used with some freedom.

Polychromy: Painting on a Plaster Ceiling;
17th Century Northern Work.

But the pattern i.s derived from the endless .suijply of diapers
and sowings in Italian and Spanish tiles and stencil work.

The most imjiortant form of polychromy is

that produced by painting with its accessor}',
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POLYCLITUS
gilding. This was the practice of antiquity in

all those lands where keramic materials were

not constantly used. (See Egypt, Architecture

of; Grecian Architecture; Greece, Architec-

ture of; and for contrasting use in keramics,

see Mesopotamia, Architecture of; Persian Ar-

chitecture, Parts I. and III.)

In the European Middle Ages painting was

ap])lieil with less skill than in European antiq-

uity or in tiie East, but it was applied con-

tinually. There is very little of it preserved.

Tlie famous doorway of Reims cathedral, which

had been closed, — boarded up for centui'ies,—
and which liad preserved its painting intact,

is the best single instance we have of mediteval

painting freely applied to an exterior. It is

well known, however, that large numbers of the

Gothic catiiedrals were jiainted elaborately ; the

porches with tlieir sculpture, and similar promi-

nent members of the building ; and this was evi-

dently a survival from a Romanesiiue practice

of still more general polychromatic treatment.

As regards the colour decoration of interiors,

this has been treated under Mural Painting.

(For the processes employed, see Encaustic
;

Fresco; Frcsnj-Secco ; Oil Painting.) — R. S.

POLYCLITUS ; sculptor ; flourisiied be-

tween 470 and 400 B.C.

A younger contemporary of Phidias (see

Phidias), who was probably born at Sicyone

and settled at Argos, Greece, and a pupil of

Agelaidas (see Agelaidas). His most impor-

tant work was the chryselephantine statue of

Hera, in the Heraion at Argos, which rejilaoed

the old temple destroyed in 423 B.C.

Friedericlis, Der Dori/phoros des Pohjldct

;

Waldstein, Excavations at Argos; Rayet, Monu-
ments dp V Art Antique; CoUignon, Histoire de la

Sculpture grecipie.

POLYCLITUS THE YOUNGER; siidptor

and architect.

Polyclitus, the son of Patrocles, Hourislied

between 370 and 336 B.C., anil Iniilt the Tholos

(round temple) and tlieatre at Epidauros, in

Greece. He is not to be confuunded with the

great sculptor Polyclitus, of Argos.

Defrasse et Lechat, Epidaurc ; Collignon, His-
toire de la Sculpture grecque.

POLYFOIL. SaineasMultifoil. (See Foil.)

POLYGNOTUS
; |ainter.

He was a native of the island of Thasos, in

the ^'Egean Sea, and jn'obably came to Athens
about 463 B.C. He was employed by C'imon

(d. 449 B.C.) to decorate the temple of Theseus,

the Anaceiuni, and the Piecile at Athens. He
painted the so-called Lesche at Delphi. About
435 B.C. he was engaged on the (le(^oration of

the Piuacotheca, on the Acropolis at Athens.

He painted the walls of the temple of Athena
Areia at Plata'a. Polygnotus w.-is contempo-

raneous with Phidia.s. (See Phidiius.)
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Brunn, Geschichte der (triechischen Kunstler

;

Bertrand, La peinture dans I'Antiqaite; Girard,
La peinture antique.

POLYGONAL BUILDING. Masonry laid

ujj with irregular pulygunal-faccd stones tttted

together. This construction was employed in

those Mediterranean lands where the earlier

forms of Pelasgic architecture had been pre-

viou.sly current. It was a modification due
mainly to new imjjlements and improved metii-

ods. (See under Pelasgic Architecture where
it follows " C'yeloj)ean " and " Mycenajan.")

— A. L. F., Jr.

POLYGON OF FORCES. A graphical

lepresentation of the composition and resolu-

tion of forces wlieu there are more than two
such forces, and when, therefore, the parallelo-

gram of forces (which see) cannot be used. Let

Polygon of Forces.

be the point acted upon, and the different

forces be denoted by the lines «, 6, c, d, e, the

lengths of which lines indicate their intensity.

Draw b' parallel to b, c' in prolongation of c, d'

parallel to d, e' parallel to e, the line a itself

serving to form the polygon. There is now re-

quired to close and complete the polygon a line

connecting the extremity of e' with the point 0.

Draw this line in. This line is, then, the re-

sultant of all the other forces, and the force

whieli it re])resents would maintain the point

O in equilibrium if acted upon at once by the

forces n, h, c, (7, f.

POLYSTYLE. ( 'miiposed of many columns.

POMEL ; POMMEL. A knob, knot, or

boss ; especially a ball-sha|)ed terminal used as

a finial for steep conical or |)yr<iniidal roofs, pin-

nacles, etc. ; also for the similar decoration of

fiinuture.

PON. Same as Wall Plate; a local Eng-

lish term.

Adily, The Emhitiim of the English House.

PONCE, JACQUIO ; siiilptor.

An Italian sculptor who was employed on

the monuments of Francois I. and Henri II.

in the church of S. Deius. (See Pilon, Ger-

main.)

I,ami. Dielionnaire des Srulpleurs francais.

PONCET. JEAN ; sculptcn- and arcliitect.

Aug. 31, 11.")0, he contracted to build the
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toiiiT) of King liciu', at Angers (Franco). He
proliably designed tlie retalile of the eluireh of

S. Pierre at Sauniiir.

liCcoy lie la Marclie, Comptes du roi Rene.

PONCET, PONS; areliiteet and sculptor.

A son of .lean I'oncet (see Poncct, Jean.)

After the deatli of liis fatiier in 154"2 he was
calk'd to continue the works of tlie tomb of

King Rene, at Angers (Maine et Loire, France).

June 24, 1459, lie contracted to huild thc^

great altar of the church of the (larnielites at

Angers.

Lecoy ile lii Marche, Comptes ilii roi licne.

PONS ; monk and architect.

He rebuilt the abbey of Montierncuf at Poi-

tiers (France), which was dedicated Jan. 24,

1096.

BuUi'tin 3IoimmeHli(!, Vol. IX., p. 391.

PONT. In French, a bridge ; sometimes, in

combination, forming tlie proper name of an im-

portant bridge which is not connected with the

geogra])hical name of the place. (See the fol-

lowing titles.)

The bridges which cross the Seine at Paris

are all, or nearly all, of great celebrity and of

importance in French history and French art.

They arc very numerous ; but the most impor-

tant are, Pont d'Austerlitz ; Pont Sully in two

branches like the Pont Neuf and connecting the

lie Saint Louis with both banks ; Pont de la

Tournellc ; Pont d'Arcole ; Pont Notre Dame ;

Pont S. Michel; Pont au Change (the last four

crossing one arm only of the Seine) ; then the

Pont Neuf (which see below). Below these are,

spamiing the whole river, the Pont des Arts, a

footpath only : Pont du Carrousel, called also

and more frequently, Pont des Saints Peres

;

Pont Royal ; Pont Solferino ; Pont de la Con-

corde ; Pont Alexandre IIL (built before 1900
for service iluring the great exhibition of that

year) ; Pont des Invalides ; Pont de I'Alma

;

Pcjut d'b'na.

PONT DAVIGNON. Same as Pont S.

Benezet, but under the geographical name en-

ters into French jiroverb and song.

PONT DU GARD. An aqueduct bridge

across the river Garil, in the .south of France,

ancl which was built under the Roman Empire

as ]iart of the aqueiluct of Neraausus (Nimes).

A modern roadway has been built along one

side of it.

PONTE, In Italian, a bridge. (See what

is said under title Pont ; see also following

titles.)

PONTE DEI SOSPIRI. Same as Bridge

of Sighs (which see).

PONTE DI PAGLIA. In Venice ; the

small bridge spanning the mouth of the Rio,

or small canal, which is also spanned by the

Bridge of Sighs, and which separates the Doge's
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palace from tlie prisons. It forms a jjart of the

walk along tli(^ sea front.

PONTE DI RIALTO. The bridge connect-

ing the two gnat i.slaiids of Venice, one of

which, known as the Uialto, gives its name to

the bridge. This was for very many years the only

l)ridg(! s|)anning the Canalazzo, or (,'anal Crandc
;

a wooden buihling was removed in the seven-

teenth century and replaced by the present

most interesting structure. (See Bridge.)

PONTE, GIOVANNI DA. (See Giovanni

Da I'l.ntc.)

PONTELLI (DE PUNTELLIS) or PIN-
TELLI, BACCIO (BARTOLOMEO) ; arclii

tect, engineer, and wi"id worker (intarsiatore)

;

d. after 1492.

Pontelli was a pupil of Francione (see

Francione). The earliest notice of him is as

intarsiatore at Pisa (Italy), where he was em-
ployed in 1471. 1475-1477 he made the

stalls in the choir of the cathedral of Pi.sa. In

1479 he went to Urbino, where he came under

the influence of Francesco di Giorgio Martini.

(See Martini, Fr. di G.) After the death of

Fedcrigo da Montefeltro, duke of Urbino, in

14iS2, he went to Rome. July 27, 1483, he

was sent to inspect the work of Giovannino dei

Dolci (see Dolci, G.) at Civitci Vecchia, and in

1484 himself directed the con.struction of that

citadel. During the reign of Innocent VIII.

(Pojie 1484-1492) he was placed in charge of

all the fortresses in the Marches. Nothing is

known of hira after 1492.

Miintz, Lps Artx a la rniir dfis papes. Vol. III.,

p. 06 ; Miuitz, Renaissance ; C. Rocchi, Baccio Pon-
telli I' la Roi-rii iVOstia.

PONTE MOLIiE. At Rome ; the ancient

Milvian briilge (Pons Milvius) ; largely rebuilt

in modern times.

PONTE VECCHIO. Literally, the old

bridge, a name given to several important struc-

tures in Italy, the most interesting being that

which crosses the .4rno at Florence.

PONTIFS, GUILLAUME ; architect.

May 27, 14G2, he succeeded Geoft'roy Richier

as maUre (VcPMvre of the cathedral of Rouen.

Between 1463 and 1467 he completed the por-

tail de la Calemle ami the tour tSaint Jiomain.

In 1484 he built the portal of the coar des

Ijihraires and in 1485 commenced the tour de
Beiirrc, of which he built one story. He built

the screen of tlie choir and the sacristy.

Deville, Revue des architectes de la eathedrale
de Rouen.

PONT NEUF. In Paris ; in two divisions,

eahling from the north bank of the Seine to the

lie de la Cite, and from that island to the south

bank. It was begun under Henri III. and fin-

ished under Henri IV, about 1610.

PONT S. BENBZET. At Avignon ; built

in the twellth century. (See Bt^nezet ; see also
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for the fuller title of the monastic Order of

Bridge Builders, Pont S. Esprit.)

PONT S. ESPRIT. On the Rhone above

Avignon, built between 1265 and 1295; five-

eighths of a mile in length witii twenty-two

arches. This, like tlie Pont S. Be'iiezet, has an

angle or elbow in the wider branch of the river.

This was the last bridge of importance built by

the Frferes Hospitallers Pontifes, founded by S.

Benezet.

PONT VALENDRE (VALENTRB). At

Cahors iu southern France : liuilt about the

middle of the thirteenth century and still re-

taining its curious towers of defence.

POOP. Same as Poppyhead. — (C. D.)

Poppt-hkad: Clifton Campvillf Chi uih, Sx.ir-

FORDSHIBE ; RcDE 14th Century Work.

POORHOUSE. A public institution for

the care and support of the helpless jioor ; espe-

cially in some states of the United States such

an establishment kept up by the township.

(See Alnishoiise : Workhouse.)

POOR, RICHARD ; bishop.

He was l)ishi)p nf Salisbury (Englau<l) fnjm

1217 to 1228. He removed the cathedral and

its offices from the old fortress of Sarum to a

plot of ground called Merrifield, where, on April

28, 1220, the foundations of the existing

church were begun. On Micliaelmas Day, 1225,

the church was sntticiently advanced for the

celebration of iliviiie service. In 1228 he was

transferred to Durham.

Brilton, Cathedral Antiquities, Vol. TI.

POPPELMANN. MATTHAUS DANIEL;
architfi-t ; b. ICiCii' ; (1. .Ian. IT, IT.'fCi.

P(ippehnann held the offices of JkiiiJ,'nii(liik-

teur (1G9G), lM)uUiiinineister(\~Q»),a,\u\ Ober-
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la ndhaumeister ( 1 7 1 8) in Dresden, Saxony. In

1711 he began the famous baroque palace called

the Zwinger (Dresden). He built also the

Schloss Moritzbnrij near Dresden (1722-1730)

and the old llvlldnd-

ische Palast (1715-
1717), which was trans-

formed by Von Bodt
(see Bodt) and is now
called the Japanische

Palast (Dresden). Piip-

pelmann built numerous ..--^ ItWU'"©^"^
fine residences. fiw; f^*W/ i^-T-^

Gurlitt, Baroqne-Stil [ '^^ A F^^'^ -^
in DeutsiMaiid; Sclnnidt-

Scliildbacli, Der ZnHiiyer

in Dresden ; Schuman,
Barok und Rococo.

POPPY; POPPY-
HEAD. An orn;iment

generall,y used for the

finials of pew or bench

ends and other similar

pieces of furniture in

churches. It is some-

times merely cut into

the form of plain Fleur.s- Poppy-head : All Soul's

de-lis or in some other ^fr^^^^'
Oxford; c.

simple decorative sliape,

and chamfered, but frequently it is richly carved

with leaves and figures. The name is apparently

deriveil from the French poiipee, the bunch of

Hax on a statf, not from the flower or plant.

PoPPV-HEAD Christ Church, Oxford;
c. 1520.

PORCH. A covered place of entrance and

exit attached to a building and projecting from

its main mass : it may, when so jirojccting, be

in more than one story and may form the lower
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PLATE IX

..3a)ldSMiS9<<'--'

roRcu

That of the cliurcli nf S. GermaiTi PAuxerrois, porcli dates from 1431, and its design is ascribed to
opposite the east frout of the Louvre, in Paris. This Jeau Gaussel.





Porch; CHi'RfH at Karnack, Northamp-
tonshire; c. 125U.

PoBOH. Church ai BKUNitutn tLALVADOhj, c. Li5U

Itn

'K.^^^

Porch: Timber Construction, Aldham, Essex; c. 1350.
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PoltCH: KiDLINGTUN L'HUKl'H, OXFUKDSHIRE
; C. 1350.

The inner doorway is iiiucli earlier.

Porch: All Saints, Stamford, Lincolnshire
;

c. 1500.

Porch: American "Old Colonial" or Geor-
(UAN Akchitkcture; Litchfield, Conn.

Porch: Wooden Canopy without 1'ili.ars; 15th Century.
Hospital at Beaunk in Buboundy.
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PORCH CHAMBER
story of a tower or the like. In Elizabethan

Ooiises ill Eii;;laiiil the projei^tiiig porch is ot'tni

extended to tlie full liei^^ht of tiie iimiii building;

forming a pavilion, tiie upper stories having so-

called porch cliainlicrs, the

porch proper occupying the

lower stoi-y.

Historically, tin; porcli of

the early Cihristian churches

and basilicas was a iiarthex,

furnished for religious uses

with piscinas or lavatories and

baptismal fonts, and contained

tombs. It was used as a place

ill which the newly converted

were prepareil for entrance into

the church projier. Of porches

of this character, that of the

churcli of Vezelay is perhaps

the most important remaining

to us. A conspicuous example

of the later Gothic porch is

that of S. Germain I'Auxerrois

at Paris. The characteristic

porch of modem times was
foreshadowed in the simpler

constructions, projecting often

from the side doorways of

parish churches, especially in

England, and not unusual in

domestic work. The term
" jjorcli " is somewhat inexactly

applied to an ojien arcade or

loggia forming tlie first story

of a building and giving shel-

tered entrance to it ; also to a

classic portico with columns.

But the veranda of modern
American houses, wliere it

serves to give entrance to them
by a principal doorway, is a

true porch.

— Hknkv Van RmrxT.
PORCH CHAMBER. In

a two-storied porch or ad-

vanced ]n'ojecting building, of

which the ground story forms

a porch, the room occujjying

the whole or the greater part

of an ujipcv story.

PORINOS. (See Anti-

states.
)

PORPHYRY. Any igne-

ous rock Containing comparatively large and con-

spicuous crystals lying in a fine-grained, often

dense and compact, ground or base.

— G. P. M.
Greeu Antique Porphyry ; Ma nn.or Larc-

danndiiiiiiii ririilc of Pliny. An igneous rock

of the nature of a diabase porphyrite, consist-

ing of a compact, deep greenish Ijlack ground,

thickly studded with greenish feldspars in all
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sizes up to an iiicli In diameter, and wliii-h are

often cruciform or i)ctagonal in outline and siiow

a /.oiial structure. Much used by tlie (ireeks

and lioin.-ins for pavements and general inlaid

PoUTE CoCHICRE AT ToCI.OUSE: 1580.

decorative work. The source of the material is

near Levetsova, Laconia, in southern Greece.

~G. P. M.
PORTA, GIACOMO DELLA. (See Gia-

eonio 1 iclla Porta.)

PORTAIL. The .same as Portal.

PORTAL. An entrance or gateway of a

monunieiital character ; specifically, an entrance

which is emphasized by a stately architectural
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treatment, such as may make it the principal

motif m an entire facjade.

PORTCULLIS. A strong door sliding verti-

cally, usually a grating heavily framed of wood

witii pointed iron bars at the bottom. It is

arranged so as to be dropped suddenly and thus

protect an entrance in case of a surprise. The

portcullis was a constant feature in mediteval

fortification, there being sometimes two or three

in the same passageway.

PlIRTE C
M \ 1,1, oi

PORTE COCHERE. In French, a doorway

large enough to accommodate wheeled vehicles.

Such entrances are a common feature of jirivate

houses of France, and generally open into drive-

ways which lead through the l)uiiding, from the

street to the interior court. From this jiassage

tiie entrance to the staircase and that to the

ground story generally open, .so that there is

sometimes a footway or sidewalk Ijeside the

carriage road. The doorway itself, and the

woodwork of the door, are often very richly

decorated.

The use of the term, comnmn in the United

States, to signify a carriage porch, is erroneous.
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PORTICO. A porch or vestibule roofed and

partly cpen on at least one side, as one section

of a peristyle or a cloister ; but specifically and

more exactly, an ambulatory or vestibule covered

by a roof supported by columns on at least one

side, such as is characteristic in Greek, Roman,

and Neoclassic architecture. It properly in-

cludes the pronaos and epinaos of a temple,

enclosed by a screen of columns between its pro-

jecting side walls (portico in antis) ; any vesti-

bule or pronaos formed by one
' •

.

;
T-; or more rows of columns stand-

1 ing clear of a cellar and in front

of it (see Prostyle ; Amphipro-

style) ; any one side or face of

an ambulatory or pteroma

formed by a single row of col-

umns entirely en\'eloping the

temple on the sides and ends

(see Peripteral ; Dipteral) ; or

any other form of a columnar

ambulatory or vestibule, whether

connected with a religious or

secular building, or standing

clear (see Columnar Architec-

ture).

PORTICUS. In Latin,

usually, same as Portico, but

employed in a somewhat larger

sense (c-duipare (.'rypto])orticus).

PORTIGIANi] PAGNO DI
LAPO ; .sculptor and architect

of Fiesole, Italy ; b. 1406; d.

1470.

Pagno assisted Michelozzo

at the church of the Annunzi-

ata in Florence. In 1428 he

worked on the front of S.

Giovanni at Siena, and in 1460

made the jjlans for the Benti-

voglio palace at Bologna. His

best work is the moniunent of

Giovanni Cellini, in the church

of S. Jacopo at S. Miniato al

Tedesco, between Florence and

Pisa.

GeyniuUer-Stegnmn, Die Ar-
rhitekiur iter Hcnaissanrr in

Toscana; Vasari. Milaiiesi ed. (Vila di Michel-

ozzo), Vol. II., p. 44.5.

PORTLAND STONE. A light-coloured Ju-

ras.sic liiiicstdiic from the Isle of Portland, off

the English coast. Used in the constnu'tion of

S. Paul's cathedral, London.— G. P. M.
PORTUGAL, ARCHITECTURE OF. That

of the modern kingihini, occupying part of

the western seacoast of the Iberian peninsula.

Although there are a few buildings here wiiiidi

date from the tenth century, it is almost

impossible to trace through tliem any contimi-

ous architectural development, for the numerous

carth(piakcs and hostih"' invasions have made
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PORTUGAL
havoc. At Braga, in the extreme northern por-

tion of the country, is a cathedral which is the

most ancient existing edifice in Portugal, dating

from 1112. In plan it consists of a single three-

aisled nave with square termination and square

PORTUGAL
of Portugal, a convent church which was built

in 1222, consi-sting in plan of a very long nave
with a row of square-ended chapels and a semi-

circular chevet which was added in 1G76. The
church was built from French plans, but in de-

FoRTK COCUKKK Sl.KN FROM WITHIN
I'AKIS.

IHh Hot SliS .\T LKtT AND Kjiilli , .MoIlBRN

chapels and only very slightly marked transepts.

The yjlan of the cathedral of Oporto is of inter-

est from its square eastern termination, recall-

ing some of the English types, but neither of

these structures otters any noticeable exterior ef-

fect. At Alcoliaca, a small village sixty miles

north of Lisbon, is the largest religious edifice

lUl

sign it docs not show a very strong French influ-

ence. It is early Gothic in style, carried out

in a very severe, subdued sjjirit, excei)t in the

chajiel in the south transept, where tliere is a

tomb which is cited as the most beautiful piece

of carving in the kingdom. Twelve miles be-

yond Alcoba(;a is the hamlet of Batalha, possess-
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PORTUGAL
ing ii monastery and cliuicii erected in 1388.

In plan the elunvli suggests Alc-ubara, but the

design, as i'ar as relates to the i;u;ude at least,

was inspired by thai of York (Jathe(h'al, and is

direetly aseribed to an English architect,. Stephen

Stephenson, who went to Portugal in the suite

of yueen Philippa. The west front is in a late

Per|)endicular style, well proportioned and free

from \'agarit's, and a large octagonal chapel on

the soutli is in appearance not unlike the exte-

rior of Henry the Si^venth's Chapel, in West-

minster Abbey. Adjoining the church on the

north is a large cloister, with some most mar-

vellously elaborate stone carving filling tlie heads

of the arches.

The cathedral of Lisbon was built in 1147,

but has sutt'ered so repeatedly from earthquakes

and has been renewed at so many different peri-

ods that its original Gothic character has been

quite obliterated, though the same general dis-

position has always been preserved. This is the

Portuguese church whicli in plan mo.st nearly

apijroaches the jierfect Gothic type as it was un-

derstood in France, and is the only one which

possesses the fully developed circular apsis with

radiating chapels.

The most interesting group of buildings in

Portugal is in the suburl) of Belem just outside

of Li.sbon,' comprising an e.xtensive monastery

and a small chapel or church Hanked on one side

by cloisters. The church was built in the fif-

teenth century to commemorate the discovery by

Da Gama of the passage aroiuid the Cape of

Good Hope. It is the one building in the coun-

try which in all its details seems to be thor-

oughly Portuguese. In jdan it has a three-aisled

nave with square transeijts. A small semicircu-

lar apsis is a late Renaissance alteration. The
church is covered by a triple line of vaulting of

very daring construction, somewhat on the lines

of the English fan work, except that tlie fans

are not cotangent, and they make comjilete cir-

cuits about the slender piers, the three aisles

being all of the same height, and the lines of the

fan work connected by a species of flat cloister

vaulting. This work is balanced so cleverly that

during the great earthquake, though the church

. was violently shaken, not a stone was dislodged.

In exterior a])])earance the design is Gothic in

general scheme, though early Renaissance in de-

tail. An elaborate side porch, built entirely of

beautiful cream-coloured sandstone, has a wealth

of excellent detail which is interesting of itself

and forms a part of a very harmonious group-

ing. The cloisters immediately adjoin the church

at the north and are in the same .style but with

details more pronouncedly Renaissance in char-

acter.

About three-quarters of a mile west of the

Belem church, on a bit of sandy beach stretch-

ing out into the Tagus, is an interesting piece

of Gothic military architecture dating from the
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early jiart of the sixtecntli century, consisting of

a tower and a wide teirace, the whole forming

a part of the military defences of Lisbon. The
tower of Belem shows in style a crude Gothic,

marked by English influence in some of its de-

tails. It is about the only jiiece of military

architecture existing in the country.

At Thomar, a little town about eighty iTiiles

northeast of Lisbon, is tli(^ celebrated Convent
of (.'hrist, considered to be the most remarkable
in I'ortugal, after that at Ratalha. It dates

from 1180, but the interesting part is three

hundred years hiU'.v in date and i.s a most elabo-

rate example of the possibilities of Portuguese
decoration. The apsis of the chapel attached to

the church has sculpture of a character which
one can only (-omijare to some of the carvings of

the Hindus. Indeed, this c(mvent work and
tlie cloisters of P.atalha and Belem have a veiy
strong flavour of tiie (jualities which make the

East Indian work so attractive, though curi-

ously mingled with reminders of late English
Gothic. The Si)anish clement seems to be
strangely lacking in all this work. Another
striking bit of detail is found in the church of

S. Clara at Coindira, a town about midway be-

tween Lislion and Ojiorto, which has a puljiit

cai-ved from a single Ijlock of marble built into

the walls of the church, with an elaborate pro-

fusion of details, interesting as a composition in

both mass and detail to an extent which enti-

tles this to rank as the dicf-d'a-iivre of Por-

tuguese work.

Eighteen miles to the northwest of Li.sbon

is the palace, monastery, and church of Mafra,

the Escorial of Portugal, an immense structure

erected by the Braganza fanuly in 1717, in a

severe, restrained variation of the style of Louis
XIV. The entire facade measures over 700 feet

in length, and the whole edifice is planned on a
most magnificent .scale.

At Cintra, a few miles to the west of Lisbon,

is an interesting old convent castle picturesquely

grouped on the summit of a steep, rocky hill,

and presenting a mixture of Gothic, Moorish,

and early Renaissance. It is a curious picture

of what a fortified media'val Portuguese monas-
tery might have been.

There is a decorative feature of Portuguese
architecture which deserves mention, namely,

tlie extensive use of wall tiling. Nearly all of

the houses in Lisbon are faced on the exterior

with enamelled tiles, often painted in bright col-

ours, and in some of the older work, notably at

Cintra and at Coimbra, this species of decora-

tion is carried to a considerable extent with
interesting results.

The strictly modern architecture of Portugal

presents nothing worthy of study.

— C. H. Bl.^ckall.
POSADA. In Spain, or Spanish America,

a tavern.
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POST. In general, any stiff, vertical, more

or less isolated upright, whether of timber,

metal, or stone ; whether solid or hollow
;

whether homogeneous or conjposite. A post

may support a superstructure, as a lintel, or

may afford a firm point of lateral attachment,

as for a gate or for fence rails, or may stand

alone for any purpose. Any main vertical mem-
ber in timber framing is especially called a post,

as in the subtitles, Prick Post, King Post.

For the specific technical sense of the term,

see Truss.

Broach Post. Same as King Post, below.

Crown Post. A vertical jjost in a roof truss,

whether a king post or a queen post. It is

sometimes a .joggle piece. These are both

rare in the United States.

Door Post. One of the uprights which en-

close a iloorway ; especially, in framing of wotjd

or iron, such a piece which firms \tart of the

structure as distinguished from the jamb piece,

casing, or other covering memlier. The term

is less often used for stone uprights which are

at once a part of the structure and a part of the

external architectural composition.

Hanging Post. ^1. In carpentry work, a

tie resembling a post, such as the king post and

queen post. (See also Truss ; Wood Construc-

tion, Part I.)

B. In framing, that post of a door frame

which is to receive the hinges of a door.

Heel Post. A. A post serving as a newel

or the end support of any partition ; as, in a

stable, the stout one set up at the end of each

partition between the stalls.

B. The hanging post, as of a door ; in this

sense, rare and local.

Jamb Post. Same as Door Post or window
post.

King Post. In a truss, as for a roof, a ver-

tical memlier connecting the tie beam with the

point of meeting of the two principal rafters.

Properly, it is not a post but a tie. The name
probably comes from the early mediajval prac-

tice of supporting the ridge piece by a vertical

post resting upon the very heavy transverse tim-

ber below or upon the top of the stone vaulting.

(See Cuts wider Roof)
Newel Post. (See under Newel.)

Pendent Post. In decorative open timber

roof trusses, a short post set against the wall,

bearing at bottom on a stone corbel or capital

and supporting, generally with the aid of a

curved brace, the wall end of the tie beam or

hanmier beam of the truss.

Prick Post. A secon<lary or intermediate

post ; ill a roof truss, a side post.

Purlin Post. In a roof truss, a [lOst in-

•scrtcd at the ]inint wliere a purlin meets a rafter.

Queen Post. In a truss, as for a roof, one

of two vertical members or side posts between

the principals and the lower chord. Properly,
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it is not a post but a tie, the name being derived

from the mediicval English roof construction,

in which tlie principals were supported by two
queen posts standing on a heavy girder which

carried directly the weight of the roof. (See

King Post, above.)

Tree Post. Same as King Post, above.

Trellis Post. A post constructed of trellis-

work between slender uprights ; es]iecially in

ironwork, where a stiff' but light stmcture is

produced by slender angle irons with a trellis of

wirework between ; often used to support the

roofs of verandas, and sometimes on a much
larger scale.

POST, PIETER ; architect; b. 1608; d.

IGGi) (at Haarlem, Holland).

The architect of Prince Maurice of Orange.

He went with tlie prince to Brazil. He erected

a church and other buildings at Olinda and

rebuilt the fortifications of Pernambuco. Among
his principal works in Holland are the Hiiis ten

Bo^di at The Hague, the <S'«e/ van Oratije, the

Swanenburg situated between Amsterdam and

Haarlem, the palace at Ri,jxdorp, the Utadhids

at Maestricht, and the Wacuj (weighing house)

at Gouda. A collection of engravings of his

buildings was published at Leydeu in 1715.

(See bibliography.)

(Jalland, HolhiiuUsclie Bauknnst ; Inimerzeel,

HtiUitiiilsrhe en Vlamasche Kunstenaars ; Pieter

Post, ()iii'r<i(i<'S <V Arrhitfrtnrc.

POST AND LINTEL CONSTRUCTION.
That which is composed of the simplest ele-

ments, namely, upriglits carrying horizontals as

distinguished from Arcuate (which see). (Com-
pare Trabeate.)

POSTERN. A subsidiary door or gate ; in

military architecture, such a gate in a part of a

work remote from the main gate ; in domestic

architecture, often a small door near a larger

one, as a door for foot passengers adjoining a

porte-cochere.

POST HOUSE. A way.side inn where relays

of vehicles for a journey may be hired, and
where horses are kept for tlie convenience of

travclleis. ( 'idled also Posting House.

POSTICUM ; in Roman archaeology ; A.

A back door, a postern. B. Same as Epinaos.

C Same as Opjsthodomos, in sense B.

POSTING HOUSE ; POSTING INN.
(Sec Post House.)

POST OFFICE. A building, or sometimes

a room, or set of rooms, devoted to the purposes

of the receipt and delivery of letters, newspapers,

and other mail matter.

The sixteenth century marks the commence-

ment of luiidern postal systems. The coffee-

house or tavern, which was the point of departure

and arrival of the stagecoach or post wagon,

was often the post office where private letters

were left and called for ; but public sorting of-

fices date from the dose of the seventeenth cen-
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tury ill England, and were established at even

an earlier date in Germany.
The first jikuis of government buildings had

little to distinguish them ; but gradually there

have been evolved two main tyjies, each with

its own modifications, and which may be called

the European, or Continental, and the American
;

for the English post office possesses some of the

characteristics of each of the other two. The
main point of ditt'erence between the two tyjies

is in the u.se of the central court or cortile. In

the European or Continental plan the mail

wagons generally enter the court to receive and
deliver mail ; in England and the United States

the mail bags are handled from the mail dock
or platform at the rear of the building, and in

certain other respects the cortile is not empha-
sized in England as it is on the Continent. In

Continental cities a great ]iro])ortion of the cen-

tral court is given to the public, and the sur-

rounding space is divided into a series of offices

for the administration. In the United States

there are exterior corridors for the public, with

an interior working room for the emijloyees.

On the Continent the cortile may or may not be

roofed over with glass, according to the climate
;

in the United States the fact that the clerical

force occupy this space and that the upper por-

tion of the building is generally occupied by

other departments of the Federal Government,

requires tliat this working room shall always be

shut off' absolutely from other portions of the

building. In Canada and Mexico the general

arrangement is more like that of the United

States. Throughout Eunjpe, in the English

colonies, and in Japan, the telegraph and tele-

phone sen'ice is under government control, and

is generally housed in the same building, as is

also the service for the expressage of packages

of merchandise.

In the United States the building is generally

denoted officially as the United States Po.st

Office and Custom House, or United States Post

Office and Court House, and is occupied jointly

with the departments of the Treasury, of the

Interior, and of Justice, — offices being provided

on the upper floors for the C'ollectors of Customs
and of Internal Revenue, for the Land Office,

United States and Pension Commissioners ; also

in cities of a certain size and population, for the

District, Circuit, and Appellate Courts, but only

Federal offices are entitled to accommodation in

the building.

Formerly the outline of the average post office

plan was a rectangle ; or a rectangular first story

with a hollow square for the sui)erstnictm-e, —
in this respect following the precedent of Euro-

pean post offices, — but since 189.5 the plan of

the hollow square for stories above the ground

floor has been modified so as to enclose only

three sides of the square, as it affords better

light and air not only lor those stories, but more
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satisfactory sky light for the jwst office working

room below. In the liasement is situated the

heating and ventilating apparatus, elevator ma-
chinery, and sometimes the electric ligiit jdant,

with the necessary coal storage; al.so the lava-

tories and toilet rooms for (Mni)loyees, and a

waiting room, with outside entrance, lor the use

of mail carriers wdien not on duty, as they are

not allowed at that time in the working room.

On the first floor are the public corridors, entered

from and next to the streets upon which tlie

liuilding faces; in the embrasures of the win-

(Uiws, or in a lobby, are writing desks for the

u.se of the public ; at one end of a corridor is a

lobby or anteroom giving access to the money
order and registiy division.

The postinaster'.s ])rivate office is placed at

or near the end of another corridor, and opens

both into the corridor and into the working
room, and i.s jirovided with jirivate lavatory.

As he is frequently the custodian of tiie entire

building, the .staircase to tiie ujjper floors is

near liy, liut is closed with a grille or gate after

tlie cessation of business on those floors.

If the business of the office is such as to war-

rant the appointment of an assistant postmas-

ter, he is usually also the cashier, and has his

room next to the money order and registry divi-

sion, and there are safes or vaults built into the

walls lietween the rooms ; the stamp clerks are

jilaced where they may have windows or wick-

ets upon the corridor, not far from a public en-

trance, and are also provided with vaults or

safes.

Between the corridors and working room is

the post-office screen, the upper jiart of which
is of glass, and the lower, 7 feet, is subdi-

vided for lock boxes (letters above, papers

and periodicals below), with open backs and
metal and glass fronts ; drops are provided to

receive outgoing letters, papers, and packages

;

and wickets are placed at intervals for the gen-

eral delivery of mail, the sale of stamps and
envelopes, and for the transaction of other busi-

ness ; in the most modern buildings the screen

has no door giving access from the corridor di-

rectly into the working room. Within are

tallies and cases for sorting letters, cancelling-

machines, racks (for papers and jieriodicals),

and frames (for holding bags while the mail is

being made up), and all the other necessary fur-

niture of the establishment. Wire screens, not

solid jjartitions, are used to separate the various

de])artnients.

As the relative importance of each of these

details has been gradually developed by the re-

quirements of the postal service in the United
States, the following facts have been demon-
strated : that the space assigned to the clerical

force should be as compact as possible, and the

space assigned to the public should jjermit of

direct access from, and egress to, the street, and
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cif unimpeded oireulation witliiii the building;

th;it tlie most expeditious and economical han-

dling of the mail is accomplished by aggregat-

ing the various subdivisions of the service within,

or in close proximity to, a central working room
;

and that the public can be served to the best

advantage by its use of exterior corridors.

— WiijjAM Martin Aiken.

POST RENAISSANCE ARCHITEC-
TURE. Tlie architecture, if classical in char-

acter, of any period succeeding that of the

Renaissance proper. Thus, in French practice,

the term "Renaissance" being strictly limited

to the eiHich beginning with the reign of Louis

XII. and ending with the wars of religion under

Henry III., all the styles of ncoclassic architec-

ture which follow the reign of Henry III., and

which are commonly called in France by the

reigns of the sovereigns, as Louis Treize arclii-

te<tture, and the like, may properly be called

post-Renaissance architecture. In Italy the

Renaissance {liinascimento or Risorgimento)

begins nearly a century earlier than in France

;

and in like manner it is considered by Italian

writers that the epoch of it closes, and the clas-

sicismo, or extreme classic, style begins, about the

middle of the sixteenth century. Any neoclassic

style of architecture belonging to a later date

than tlie limits of the Renais.sance in any coun-

tiy, as above given, may properly be considered

as a post-Renaissance style. (See Barocco

;

Cinque Cento ; Classi-

cismo ; Decadence ; Deca-

denza ; Lombardesf[ue
;

Lombardic Architecture

;

Renaissance ; Rococo
;

see also articles on the

architectures of France
;

Germany; Italv.)

— R. S.

POT CHIMNEY. A
roof chimney made of

THE N.W. OF THE garthcn cooking pots, the

bottoms of which have

been cut out or broken. Used in Pueblo vil-

lages of the southwestern United States. (See

Communal Dwelling.)— F. S. D.

POT CONSTRUCTION. A method of coii-

strui-ting vaults and domes with earthen pots

fitte.l together in a succession of rings dimin-

ish"ng in diameter upward to form the concave;

this ex|)edient was common in Oriental countries

from the earliest times as a substitute for heavier

and more costly materials, such as brick, stone,

and concrete, to diminish the weiglit upon the

su))porting walls. Domes .so constructed, though

thin and apjjarently fragile, have endured the

vici.ssitudes of centuries, and have proved as

stable and permanent as fabrics much more
massive and moniiincntal. A conspicuous ex-

ample of its use in Romanesque work is in the

dome of S. Vitale at Ravenna.
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POZZO
POT METAL. Glass coloured thoughout its

snlistaiiiT u hiii- melted. (See Glass; A\'indow.)

POTSTONE. A soft stone of the nature of

steatite nr snapstone, used mainly by primitive

peoiilc in Hiakin^ |i(]ts. — G. P. M.
POULTRY HOUSE. A structure! furnished

with accommodations lor the jjrotection and rear-

ing of iioultry ; a henhouse or chicken house.

POUNCE. A fine powder of dark or pro-

nounceil colour, which is used to tran.sfer a

drawing by being forced through holes pricked

in the original upon the surface which is to

receive tiie transfer.

POUNCED. A. Decorated with indenta-

tions or perforations. (See Pounced ^Vork.)

B. Blade as a transfer of a thawing by means
of Pounce.

POUNCED -WORK. Oinamentation exe-

cuted by means of ;i punch, wliich might have

its point cut into a unit of a pattern, as a cir-

cle, cross, or the like.

POURTOUR. In French, a circuit ; a gal-

lery or pas.sage allowing of movement around a

central hall or the like ; especiall}', in churches,

the aisle which nearly surrounds the apse or

chevet, passing along the north and south sides

and curving around the east end. (See Deambu-
latory.

)

POWDERING. ^'1. A surface enrichment

]nodui-e(l by .siainkling one colour upon another,

as gold or silver upon a tinted background. In

heraldry, a surface adorned with jiowdering is

said to be semi.

B. By extension from the preceding definition,

the ornamentation of a surface by the frequent

repetition thereon of a small figure or pattern,

as a rosette or star, not connected, as in a dia-

]ier, but isolated and regularly or irregularly

disp(pseil.

POWDERING ROOM. In the eighteenth

century a chandler or anteroom especially

ada|jte( i to powdering peruke.s, and, later, the hair.

POWER HOUSE. A building in which
steam power, water power, or the like, is gener-

ated, and from which it is conveyed for the

operation of machinery or other purposes, as to

the otiier buildings of a large factory, or to the

vehii-les nil a trolley or calile railway.

POYNTELL; JPOYNTILL. A pavement,

generally of tiles, formed of small pieces, but

differing from mosaic in that the pieces form a

set pattern rather than a picture. Also w'ritten

pointel or |)ointiil.

POZZO. .1. A well; the Italian term. Not
used in English except in combination.

B. Ill Venice, a cistern ; one of the numer-
ous water-tight structures below the pavements
of courtyards, public and jirivate, in wiiicli is

stored the water brought from the mainland.

This Water is draU'ii from the natui'al stream of

the Brenta, on the western shore of the lagoon,

and in other places. (See Vera da Pozzo.)
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POZZO, ANDREA

;
]]aiiitci- .nid ;ircliitcct :

h. KWli ; (I. 170'.).

His real name was probably Iji'iiniicii (I'uteus

in Latin, Pozzo in Italian). His worlc was in

perspective illusions, and liis cliief monument is

the decoration of S. Ignazio at Rome.
IIk, Dir Mull r iiiid ArchitflU. P. A. dal Piixzo.

POZZUOLANA. A volcanic sand, first

found at Pozzuoli at the foot of Mount Vesu-

vius, whence the name ; and also in abundance

in the neighbourhood of Rome, and extensively

disseminated throughout Europe. When pul-

verized and mi.xed with slaked lime, the com-

pound will jiarden under water like tlie more

energetic hydi'aulio cements. Before the intro-

duction of the so-called Roman and the Portland

cements, it was extensively used in sea works.

Trass, a similar volcanic product found in the

valley of the Rhine and in Holland, possesses

the same qualities. Both pozzuolana and trass

are composed of silica and alumina, the former

largely in excess of the latter.

The substances composing these mortars, w'hich

mutually react, being separate, cannot be brought

into contact except by the use of a suthcient

quantity of water.— W. R. Hutton.
PR.aiCINCTIO. In a Roman theatre, a

passage running ]iarallel with and on a level

with one of the steplike seats of the cavea.

Generally the slope of the lower ranges is broken

at the ]3r;ecinctio by a wall, from the top of

which the seats slope upward to the outer wall

of the theatre. This wall of the jjrtiecinctio

contains doors giving access to the voniitoria, or

passages of exit and entrance. In the Flavian

Amphitheatre there was an intermediate zona

or passage, ])arallel with the seats, between the

arena and the prajcinctio. It is sometimes called

balteus, and is equivalent to the Greek diazoma.

PRiETORIUM. That pait of a Roman
camp or garrisoned post in which tlie quarters

of the general were placed ; the official residence

of the ])ra'tor or governor of a Roman jirovince
;

a hall of justice, jiresided over by the pnetor.

PRAYER CHAMBER; ROOM. In a

mosrjue, that part of the roofed and enclosed

building which is used for the prayers of the

faithful and for listening to the exhortations

from themimbar
; (1) in the sense of the whole

large building, perhaps several hundred feet in

every direction, which is distinguished from the

galleries and ambulatories which connect with

it and surround the court ; and (2) the place

screened otf by a partition and especially reserved

to those who are engaged in de's'otions, and for-

bidden to others, called Maksoorah, though thi.s

term has other significations.

PRECEPTORY. A subordinate religious

establishment of the Order of Knights Templars
;

a place of residence, instruction, and disciidine,

presided over by an officer called a knight ])re-

ceptor, one of the more eminent members of the

201

PRELIMINARY STUDIES
fraternity. The cells in the Temple, or chief

lioMse of the Knights in Ijoiidon, were called

tlic |jreee|il()ries. (I'dinpaie ( 'oinniandery.)

PRE COLUMBIAN ARCHITECTURE.
That of the United States, Mexico, anil neigh-

bouring countries, sometimes of .South America,

of a period assiuncd to be earlier than 1492 a.d.

(See United States, Architecture of, JJ I., anil the

refcicnccs given under Prehistoric Architecture.)

PREDELLA. A. The footpace of an altar.

(See Altar.)

B. One of a series of seats or steps raised

one above another; a gradin or gntdine. (See

Altar ; Altar Step ; Footpace under Pace.)

('. An altar ledge ; one of the series of ledges

or shelves surmounting an altar to accommodate
a crucifix, candlestick.s, vases, etc., or a jiaint-

ing. (See Altar Ledge, Retable.)

]>. Ijy extension, a painting, mosaic, or lias-

rclief, finiijig the front of ('.

PREHISTORIC ARCHITECTURE. That
of epochs which on account of their relative

antiquity cannot be determined ; that i.s to say,

whose apparent date goes back of all certain

records of the country or distiict in which they

exist. (See Pre-Columbian Architecture ; Com-
munal Dwelling ; and also, for further informa-

tion, Aztec ; Etniscan ; Inca ; Maya ; Mega-
lithic : Mexico, Architecture of, § 1. ; Toltec

;

United States, Architecture of, § I.)

PRELIMINARY STUDIES. Drawings
and ninilels made by artists in the way of prepa-

ration for elaborate work. According to the

schedule of charges approved by the American
Institute of Architects, " Drawings, such as

grountl plan, one upper floor plan, and eleva-

tion or perspective view of exterior," as distin-

guished from " Preliminary drawings, which

include the above, and such additional eleva-

tion.s, plans, and sections as are necessary to

illustrate the general scheme without working

drawings." (See Drawing.)

Beyond this purely commercial usage, the

])hrase is employed very generally to describe

the technical method adopted by the architect

in the formulation of his thought, and the forms

which he employs to represent to himself his de-

signs as they are at first crudely conceived, and
to fix them jirovisionally, so that his imagina-

tion may have full play in determining the final

arrangements of plan, ])roportion of parts, etc.

A large part of these preliminaiy studies are

made, for convenience, in pencil on paper, by the

eni|)loyment of )ilans and elevations and sec-

tions " in projection " (.see Projection). These

are translated in the mind of the artist as he

studies, so that they represent to him the build-

ing which he intends to construct.

As he proceeds with his work he finds it de-

sirable to enlarge his use of the methods thus

introduced, for the instniction of the artisans

who are employed under his super\-ision in con-
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structing the buildings he designs, geometrical

projections of plans and sections and elevations

being invaluable in connection with the work

of the builder.

No one, however, who thinks at all of the

subject will question the foct that the architect

is able to use these geometrical methods only as

ready means of reju'esenting in a practical man-

ner what tiie drawings do not in any way ex-

press in themselves ; in all cases these drawings

must be translated in the artist's mind into other

terms if he is to gain from them any conception

of the way his building will look when it is fin-

ished ; they must be translated in imagination

into terms of solid form and colour mass, and it

is the constant and serious concern of the thought-

ful and experienced architect to assure himself

that he is making tiiis translation correctly ; it

is tiie constant, and too often the false, assump-

tion of the tyro in architecture that his transla-

tion is perfect and exact. Note, for instance,

the clever designs " in elevation " one sees in

our e.xhibitions and illustrated architectural jour-

nals — designs which too often make the heart

of the experienced practitioner sink within him,

as he considers how certainly they would prove

unsatisfactory if they were built. One finds often,

for example, the geometrical projection of a dome,

or of .some other massive central mntif, which,

in the constructed binlding, could not possibly

be seen togetlier witii tiie fai'ade, used, never-

theless, as a unifying element in tlie composi-

tion of tiiis facade as it is presented in elevation.

The architect is wont to assume that tiiese

geometrical projections, so useful to the artisan

who develops the artist's designs, are necessary

tools for himself also ; and although, in fact, it

must be agreed that in all ))robability they will

always be used because of their convenience, yet

it is evident that architecture, even in this day,

could, on a pinch, get along without them. This

is clearly shown by the work of the architects

of past ages ; for, although we know little of the

methods of design emjiloyed by the earliest ar-

chitects, it is reasonably certain that, had they

made as nnich use of geometrical ])rojections as

we do in our time, more record of this use would

appear than has been discovered by the archav

ologists. But even if it be assumed that the

ancient masters did employ these geometric tools

exactly as we do, -we must note that the matter

of tools and of methods is of insignificant im-

port. The great arcintects of the past have

been tho.se who iiave thought and studied in

masses — in colour masses; it is this fact that

has made them great architects, whatever hns

been their method of work, otiierwisc they would
not lie looked upon by us as masters of their

art. A really artistic architect is one who con-

structs well-proj)iirtioned and pnijierly decorated

masses ; if lie fails in realizing this end, he has

failed to do more than build.
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There is much reason for believing that the

greatest danger in connection with modern ar-

chitectural jjractice— the gravest error in mod-
ern architectural teaching, the cause of most of

the modern failures to |jroduce really beautiful

buildings— lies in the fact that so much time

is given by the architect to the .study of those

geometrical tools of his. He constantly is

tempted to forget the translation into solid form,

and to think only of the thing he sees on the

paper before him. It requires a touch of real

genius in a man to enalile him to make the

translation from the drawing to the solid form

correctly in any event, and men of ordinary tal-

ent and indolent haliit soon learn to forget to

make the atteni[it.

The architect's position in this respect is not

unique, for every artist finds himself subject to

special limitations iletermined by the character

of the material in which he works— limitations

which compel the invention of methods and
tools, and the adoijtion in each case of a sjjecial

techni(iue which is highly complex and difiicult

of acquirement. Thus, every artist who is in

earnest is compelled to spend a great amount
of time in preliminary training, which consists

in little else than the process of familiarizing

himself with the techni<|ue of his cho.sen art—
the learning how to >ise his elaborate tools.

Mere technical skill thus becomes a most im-

portant acquisition for the artist, and, in the

effort to gain it, in proportion as he is in ear-

nest, he must necessarily find himself deeply in-

terested in mere techniijue /)(')•»<?— in the mere

tools he is to use. The human mind is so con-

stituted that when a man becomes deeply in-

terested in any given subject he is likely to

overestimate its importance, and thus it hap-

pens that all artists are subject to one and the

same danger : they run the risk of becoming so

much interested in their technicpie— in the

tools of their art — that they are led to over-

look altogether the end they should have in

view, led to tbrget tliat their aim should lie the

production of works of beauty.

In music we see this danger exemplified in

the triumph of formalism, against wiiich Wag-
ner preached so eloquent a lesson in his masterly

Meistersinrjer. In literature we see it in the

failure of writers who bend their efforts over-

much to the formalism of, or to the perfection

of, style : or of others who aim to express some
doctrine, — realism, for instance,— instead of

endeavouring to produce perfect works of beauty.

In painting we see it in tiie devotion to partial

ends, in the exclusive attention which the artist

gives iierliaps to "values," careless of tlie neces-

.sity of conipiisition, and of perfection of drawing,

and of the other elements which go to make the

]iaintcr's masterpiece.

Architects are es]iecially prone to err in this

way. Tlieir art products are buildings, and
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these buililiiiys udWiidiiys ciuiMot be erected

without |)reliiniiiary prueesses wliic-li involve the

construction of tlie most eliilionite of tool.s.

They nuist make representative studies, and
construetional (h'awings, and lar<^e scale details,

and then I'ull-size developments of these details.

All of these, however, nuist be recoi^nized to be

mere tools of their guild, means to an end, that

end being the |)roduetion of a work of beauty

in solid form. But the mere making of these

tools themselves requires so nuich of their at-

tention that they are all too likely to concentrate

their interest upon them rather than upon the

work for wliicii tiiey are created.

The danger is greatly aggravated by a dis-

covery we have made, — the discovery that the

same technical geometrical drawings of wliich

we are speaking, as applied to the i'e|)reseuta-

tion of the outside of a building, do actually

give a very fair conception of the building as it

will appear if it can be seen from a vci-y great

distance, and provided the observer can stand

e.\actly on the middle line drawn per]>endicular

to the plane of its facade. Furthermore, we have

devised a scheme of colouring and of technical

shadows, by the use of which we deceive our-

selves with the belief that we can thus eijually

well conceive the ap])earance of the future builil-

ing, whether it is to be seen from a great distance

or from a short distance. And, behold, his

method saves the architect a great amount of

time and trouble : no longer is he compelled to

bother himself with attempts to study parts

that are not shown on projections, to sketch

such perverse things as reentrant angles, for in-

stance ; no longer does he have to go through

the tedious process of drawing in jjerspeetive
;

no longer is he compelled even to think in per-

spective.

All this carelessness as to the actual eH'ect to

be produced is of course unconscious to most

architectural students, but it cannot fail to be a

fact for most of them, when so much time in

their offices and so very large a pro))ortion of

the study in the architectural schools is devoted

to the consideration of these mere drawings on

plane surfaces. That this habit of thinking in

surfaces rather than in solid form is one which

is very apt to be acquired cannot be doubted;

for the architect in .judging a building naturally

finds himself tempted to consider it, not as it

appears at all, but rather as it would apjiear if

he could translate what he sees liack into terms

of the working drawings with whii-h he is so

familiar ; he finds himself asking how the build-

ing really appeared in " elevation " in the archi-

tect's studio. He is likely to think, anil even

to formulate, the thought in words, " This ett'ect

is not satisfactory as it exists, but it is produced

by such and .such compositions and proportions

which must have ajjpeared well in elevation
;

"

and on this ground he all too often condones
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ugliness, or actually c(jnunends a design which

fails of all beauty as it really ajjpcars. One
hears architects, young and (jld, constantly ex-

pressing .judgments based upon such translation
;

and one of the leading architectural journals has

lately not oidy acknowledged editorially that

the majority of architects judge buildings in this

way, but has actually upheld the view that on

the whole it is the best way to judge them.

It is self-evident, however, that a building

which is beautiful only to the technically trained

architectural translator, and not to the aveiage

highly cultivated man, is not a work of archi-

tectiu'al art at all ; at most it can claim to be

no more than the means of suggestion of beauti-

ful forms to those who are skilleil in this species

of translation. Similarly, the skilful musician

is able, by casting his eye njxin the score of an

opera, to get the greatest delight out of the mere

reading ajjart from imagined production ; but no

one for a moment would think of considering the

printed score as a work of art in itself; it is

looked upon justly by the musician as a means
to an end, as a mere tool. Modern architects,

however, have become so infatuated with their

tools that they actually treat them as works of

art in themselves. The architects spend a great

amoiuit of time, which might better be given to

the .study of solids, in the perfecting of drawings

in "elevation," which they gather together and
exhibit as though they were jjroud of them.

But if these drawings have any value as works

of art, it is surely a most eiihemeral one. There

is nothing in them that can appeal to the world

at large, nothing that can stimulate permanently

the sense of beauty in men. What is properly

demanded of the architect is that he make a

beautiful building. He, however, seems too

often to overlook altogether tlie ])ropriety of this

demand, and is content to treat his drawings in

a way in which the painter would treat his

brushes did he car\-e their handles delicately and

then ask us to admire these carvings as part and
parcel of his work as an artist ])ainter.

All this points a moral to which careful

heed should surely be given. If it is true that

architects tend to overemphasize the importance

of geometrical projections, and thereby tend to

lose the capacity to think in the solid, evidently

it should be the aim of the thoughtful men
amongst them to break down all methods of

instruction which lead to this overemphasis, and
to minimize all habits of practice which en-

courage it.

The exclusive use of drawings " in elevation
"

and tiie iliscouragement of studies in perspective,

as this discoui-agement is seen in the best of the

schools of architecture to-day, is nothing less

than an artistic scandal. Of course elevations

must be used for preliminary compositional

studies, as well as for working purposes ; but

surely no great advance in the instruction of
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young men can lie hoped tor under a system

which deliberately discourages the habit of think-

ing in (aibic scale by encouraging the exclusive

use of studies in superficial scale.

Theoretically this trouble may be obviated by

the architect if he will make his preliminary

studies in perspecti\-e. (See Perspective.) But

it must be acknowledged that there are ditli-

culties in connection with such use of perspec-

tives, although they are difficulties which are in

all cases instructive to the designer. The work

involved in the construction of a perspective, if

it is to be true to fact, is very tedious, and even

when the greatest care is taken the danger of

error in its production is very great. Ou the

other hand, altliough the perspective draughts-

man may cheat his client, if he wish to do so,

he can scarcely cheat himself if he be a serious

worker, unless he is a loggerhead ; and the great

difficulty with the cun'ent method to which ob-

jection is here made is tiiat it tends systematic-

ally to instruct the architect how to cheat

himself.

The great difficulty with the use of perspectives

for preliminary study lies in the fact that few

architects in active practice have time to develop

the perspectives themselves, but must trust to

their assistants to work out the problems for

them ; they are thus liable to fail to detect seri-

ous errors which are easily made by the per-

spective draughtsman. Furthermore, each

perspective gives us but one point of view, and

to gain a proper notion of the appearance of a

future building so large a number of perspectives

would be required that no architect coidd afford

to give the time or labour necessary for their

construction.

There is, however, a better way to avoid the

dangers which we are discussing than by the use

of perspective drawings, and one which is par-

ticularly adapted to study purposes, viz., sketch

modelling. The architect's article product is

to be presented to the world in solid form as

much as is the sculptor's ; why should he not

study in the solid as the sculptor does ? Imagine

the scorn that would be heaped upon the sculptor

who never modelled in his studio, but who, in-

stead, gave drawings to artisans who, from these

drawings, prepared the fituslied work. Yet the

architect all too often contents himself with the

jireparation of technical geometrical drawings,

and thinks his duty <lone when he turns these

drawings over to contractors of reputation.

Have we any right to expect truly artistic solids

to be constructed so long as this practice is com-

mon 1 It nuist make of us a race of common-
place liuililers ; it cannot make of us a race of

artistic architects.

Sketch models, such as are referred to above,

are very simide to construct. Tiiey inay be

made in pajier or wood or wax or clay ; but

the disadvantages of working in these materials
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are considerable, and this fact doubtless goes

far to account for the little use tiiat has been

made of them in daily practice. Of late, how-

ever, certain clay preparations have been <lis-

covered in which inexpensive models can be

made which do not easily lo.se their form, and
which do not need to be kept wet during prepa-

ration or afterward. After they are fully lorraed

they can be given coatings of shellac, and then

])ainted in oil with the colours which are to be

given to the finished buildings. They can be

placed in the sun from time to time during the

process of the work upon tliem, and properly

oriented, so that one can study in them the real

shadows to be cast by roofs and ])rojections, and
not merely the forty-five degree shadows of

convention ; and furthermore, they may be

photographed from many points of view, the

photographic prints being used in place of, and
much better than, elaborately " rendered " draw-

ings, to ex))lain to clients the appearance of the

buildings they propose to erect.

The writer of this article has used such mod-

els in his practice for many years, and with the

greatest sati.sliiction. He finds them less ex-

pensive than properly prepared perspectives,

and much more useful to himself and to his cli-

ents, becau.se they give an indefinite number of

perspectives as the result of only one process.

They tend to render self-deception on the part

of the architect impossible. They enable him
to study his lights and shadows and colour

masses with great accuracy, and to see instantly,

and to alter and amend easily, forms which do

not appear at all upon geometrical projections,

and which few, if any, practitioners have time

to study in perspective drawings.

It is, of course, conceded that it may be best,

and to some extent necessary, to use geometrical

drawings in conjunction with the models to aid

in one's study ; but the great advantage of the

model lies in the fact that it keeps the designer

constantly thinking in the solid, whereas draw-

ings in projection keep him con.stantly thinking

in the flat. The advantage connected with this

u.se of models in presenting a definite project to

one's client are of course self-evident ; so self-

evident, indeed, that we often see carefully pre-

pared models of proposed buildings made for

the public gaze after they have been studied in

projection, and determined in form by use merely

of the deceptive study " in elevation "
; but it is

the use of models for purposes of preliminary

study which is here urged u]ion the pro-

fession.

It is a most .significant fact that during the

time of the Renaissance in Italy the great ar-

chitects, to whom we look back with admira-

tion and reverence, are known to have used

sketch models very freely. Geometrical or ))ic-

torial drawings were not felt to suffice in the

proper study of a projected building. These
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sketch inndels were ol'ten made in wudil, and
some of them are still extant, e.r/. that of the

Strozzi palace in Florence. Michelangelo is said

to have modelled his buildings, in all cases, in

clay. (Miintz, Jieimisnunce, Vol. II., p. ."WO;

also Vol. III., p. 301.)

The working drawing.s of most important

buildings uf that age, as we know from many
examples .still existing, were often little more
than figured .sketches, .sufficient to indicate to

the workman wliat he was to do, but entirely

ina(le(juate for purposes of such study as must
have been given to the designs by the artist-

architects.

But for the difficulties connected with the

use of clay, which have hajipily now been re-

moved, there is no doubt that the use of geo-

metrical drawings would never have become as

universal as it is to-day ; could the habit of

their use be overcome, there can . be no doubt

that the model would, to a great extent, take

their place.

To be of value to the architect in determin-

ing the forms of his constructions, these sketch

models must of course be made to a definite

scale, so that the ditt'erent parts may be meas-

ured by di'aughtsmen in ]n'epariug the neces-

sary geometrical working drawings ; but it will

be perceived that the process suggested is the

reverse of that now usually adopted in practice,

which is to prepare the geometrical drawings

first, determining the design in connection with

study of them only, and then, after all is deter-

mined, work out from them such perspectives

as are demanded liy the client, or such models

as are occasionally made for the fascination of

the public.

For ordinary buildings the scale of the mod-
els may be relatively small, as they are espe-

cially valuable to the artist in enabling him to

see clearly and quickly the masses of his pro-

posed work. Ordinary details can usually be

worked out directly in projection, although it

will often be found to be most advantageous to

the architect, economically as well as artisti-

cally, to model these details also on a large scale.

In larger, more monumental buildings, models

on a large scale may well be maile, being built

up in the first instance by mere mei-hanical en-

largement of the smaller model I13' unskilleil

hands. Having been thus enlarged, the whole

scheme can then be restudied with ease, and the

important details of architectural ornament and

sculpture decided upon in a manner which is

likely to ]iroduce better results than are usually

obtained by the methods now employed. This

process, it will be noted, corresponds accurately

with the jiractice of the architect's coworker in

the arts of solid form, the sculptor, who habitu-

ally sketches in pencil, then makes a small

scale model, which, being enlarged, is studied in

greater detail; this enlargement, finally repro-
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duccd almost mechanically in full size, being

again restudied in the clay before being cast in

bronze or cut in marble.

— IIi;m;v Rutgers M.^rshall.

PRESBYTERIUM. A. That part of a

chuicli in wliich the high altar is placed and

which forms the eastern termination of the

choir, aljove which it is generally raised by a

few stejis for distinction, and so tliat it may be

visible from the nave ; it is occupied exclu-

sively by those wIhj minister in the .services of

the altar, and its western boundary is the end

of the choir stalls or choir proper. The use of

the word "choir," as including tlie presbyte-

rium, is common but ine.xact.

B. The dwelling of a clergyman; rare.

PRESBYTERY. Same as Presbyterium.

PRESENCE CHAMBER. A reception

room ; especially, in mcidcru usage, the princi-

pal hall of ceremony or state in a palace, con-

taining the throne ; an apartment for the formal

reception of those entitled to admission on cer-

tain occasions.

PRESERVATION. In building, the pro-

tection 111' b\iil(ling materials from such forces

as would tend to destroy them, as wood from rot-

ting, stone from disintegration, plaster from sepa-

rating from the key and crumbling or falling in

larger pieces, and iron from rust. This may be

of two kind.s, either the covering of one mate-

rial by another, which is considered proof again.st

the destructive force which is feared ; or the fill-

ing, partially filling, or coating a material with

some application which will make it much more
r&sistant. The preseiTation of stone and brick

from moisture is generally attemjited by coating

the material with a liquid apjilication which jier-

meates its substance to a greater or less depth
;

in the latter case a fat of some kind, usually

liquefied by heat, is allowed to soak into the

surface of the finished masonry ; and there are

contractors who undertake the preservation of

finished brick walls and stonework, a|iplying

the fat in a semiliquid condition, and then bring-

ing a high degree of heat to bear immediately

upon the .surface so filled with the fat, which in

this way is sujipo.sed to find its way more freely

into the pores of the material, and to be more
firmly fixed there. The jn'eservation of wood
by means of chemicals, which are allowed to

soak into the vessels of the vood, is not very

much in use, although many plans have been

proposed, some of which are known to be effica-

cious. It is necessary to dry the wood very

thoroughly, and this fact is in part the cause

of the reluctance of builders to use these pre-

pared woods ; for it is well known how little

thoroughly seasoned wood is to be obtained, the

constant and constantly increasing demand for

it preventing the storing of large cjuantities in

advance. If, however, seasoned wimd is placed

in contact with hot oil, or the like, it will
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absorb it rapidly ; and if tlie wood is placed iu a

receiver and the oil is forced into the receiver

with considerable pressure, the rapidity of the

process is increased. The practical use in build-

ing of wood prepared in this way is almost lim-

ited to the fireproof wood which came into use

toward the close of the nineteenth century ; but

even this is, as yet, very unusual in buildings.

Its fireproofness does not reach the degree of

absolutely resisting combustion ; but the com-

bustion is slow, and the wood chars and cruiB-

bles without bursting into flame, and therefore

without tending to spread the couHagration.

— R. S.

PRESIDIO. A frontier fort of Spanish

America. This was generally the beginning of

a town. A ditch was dug making a rectangu-

lar enclosure of about 500 or 600 feet on a side.

A rampart was built around within the ditch,

enclosing church, quarters, barracks, dwellings,

storehouses, etc.— F. S. D.

PRESS BED. A bed permanently built in

a recess and more or less enclosed by woodwork,

as freijuently in the houses of peasants in Hol-

land and Germany ; so called from the outward

resemblance of the structure to a press or cup-

boanl. (Sec Bed Place.)

PRESSED CLAY CONSTRUCTION.
(See .\dnlic ;

( 'ajon ; Pise, etc.)

PRETORIUM. Same as Proetorium.

PRICKET. A vertical spike or point on

which a candle is stuck and held upright

;

hence, such a point together with its base or

stanil : a camllestick ; often called pricked can-

dlestick. (See Candle Beam.)

PRICKING UP, The first coat of plaster

in three-coat work on laths, sometimes called the

rough coat, scratch coat, or scratching, from the

custom of scoring it in various directions before

it is dry, so as to afford a better hold for the

second coat. (See Hard Finish, under Finish
;

Plastering'.)

PRIEST'S DOOR. A door by which the

priest enters the cluui'el or nave from without,

or the chancel from tiie robing room or vestry.

Any small, low door in the Hank of the church,

especially on the south side, is often called by
this n:ime.

PRIEUR, BARTHELEMY ; sculptor ; d.

October, IGll.

Prieur was probably a pujiil of Germain Pilon

(.see Pilon, G.). He maile the monument to the

Constable Anne de Montmorency (d. 1567),
fragments of whicii are now hi the Louvre.

He worked on the chilteau of Ecouen and carved

the figures in the S])andrels of the arches of the

Petite Galerie dn Louvre. In 1573 he made
the vase containing the heart of Montmor-
ency, and its .supporting colunui, now in the

Louvre.

Lauii, Dictionnaire de.s Scnlpteurs ; Berty, 7'o-

pographie, Louvre el Tuileries, Vol. II.
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PRIMATICCIO (PRIMATICE), FRAN-

CESCO
; painter, sculptor, and architei.-t ; b.

14'J0 (at Bologna, Italy) ; d. 1570.

Priniaticcio was associated with Giulio Ro-

mano (see Pippi Giulio) at Mantua, and in 1531
was called to France by Francois I. and was
employed at Fontainebleau. He was at first

associated with II Rosso (see Rosso), at whose
death he assumed sole charge of the decoration

of the palace. In 1554 he was made abbe of

S. Martin de Tours. Aug. 3, 1559, he re-

placed Philibert de I'Orme (see De I'Orme, Ph.)

as superintendent of the royal buildings.

About 1562 he assumed direction of the con-

struction of the monument of Henri II. at Saint

Denis (see Pilon, Germain). The construction

of jiortions of the palace of Fontainebleau is

asci'ibed to him. In 1562 he assumed the title

cominixsaire general des bdtiments du roi,

and had large power over the artistic produc-

tions of his time in France.

Pfnor, Monographie clu palais de Fontainehlean ;

Pfnor, Guide artistique au palais de Fontaine-
bleau; Guilbert, Description de Fontainebleaxi

;

Hay nes- Williams, Fontainebleau.

PRIMATICE. Same as Primaticcio; the

French form of his name.

PRIMING. In ])ainting, the first layer or

coat of ])aint, size, or other material applied to

any surface as a ground in preparation for suc-

ceeding ('(lats. (See Painting.)

PRINCESS. (See Slate.)

PRINCIPAL (the adjective used substan-

tively). In a framework, floor, or the like, one

of the main members as distinguished from a

less important and subordinate one ; especially

one forming, wholly or in jiart, a main support

as distinguished from a similar intermediate

[jiece. Often one truss of several, as in a roof.

PRIORY. A religious house governed by a

]:)riur ur pri(]ress. (See Abbey and references.)

Alien Priory. A small monastery dependent

upon a larger one which is in another country.

PRISM LIGHT. Prisms of glass, either

made separately and set collectively in iron

frames for pavement lights, or made connect-

edly in sheets and placed vertically or at an an-

gle in or over window openings, or the like.

The angles of the prisms are so adjusted as to

intercept the rays of light from the sky, and to

direct them into rooms otherwise imperfectly

illuminated.

PRISON. A building for the detention of

persons (l\dy convicted and ordered by law to

undergo this form of punishment. The deten-

tion of persons awaiting trial and of witnesses

is not generally in a prison in the )iropcr sense.

Ancient jirisous were not commonly built for

the purpose. Even where the impri.sonment

was itself not the punishment inflicted, but a

mere detaining of the prisoner until his punish-

ment should begin, or until his judgment should
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be declared, the buil<liii}^.s used were uiiwliule-

some and unfit for habitation. The dungeons

of antiquity (see Jlaniertine Prison, liehjwj and

those of tlic Middle Ages (see l)ungeoM ; Oubli-

ette) are interesting to the builder only as foiiu-

ing part of the strong fortiti<'d buildings in

which they are (ilaiu^d. Mo<lern prisons hardly

date back of the closing years of the eighteenth

century, and in the nineteenth century very

great changes were made, first in one direction

and then in another, as differing ideas of prison

discipline and prison management succeeded one

another. On the whole, the cell system, with

either solitary confinement or separate confine-

ment, the prisoner being in every case isolated

at hours of meals and of rejiose and of exercise

in the open air, has gaincil acceptance ; and the

prison buildings which are of interest are those

in which tiie arrangement of the cells, the cor-

ridors which connect them, the yards in which

exercise is taken, and the like, are elaborately

arranged according to some definite theory.

Workshops and yards in which work is done by
convicts in each other's presence, but under the

close supervision of foremen, wardens, and senti-

nels, are not very different from ordinary yards

and sheds.

That which is desired is easy access to the

cells and a complete supervision of the interior

of each, while the opiwrtunities of escape are

reduced to a minimum. With a view to this

the cell itself is commonly a single small room
with a window in the outer wall, and the door

at the other end oi^ening upon a narrow open

balcony. Any number of stories of cells, each

with its own balcony, may be built one upon
another ; but the balconies all open upon a sin-

gle great corridor the whole height of the build-

ing. In some prisons of the United States the

reverse of this plan is tried : each cell has a

window and door, side by side, opening ujion

the balcony, and the balcony is between the

prisons and the outer wall. This is brought

about by building one very large hall with lofty

windows, and by erecting within this the pile of

cells in any number of stories, thus leaving on

either side of the walls a long oiien corridor of

the whole height of the building, upon which

corridor the balconies project. The only objec-

tion to this system is that the window of the

cell does not open directly into the open air

;

but this objection seems not serious in view of

the ease with which a perfect system of forced

ventilation may be adopted and of the abundant

light obtainable.

The Panoptikon is much used in prisons in

different parts of Europe ; the system is ap-

plied not merely to the long corridors from

which cells are entered on either side, but also

to the yards of exercise. The system is car-

ried even into the chapels and the rooms in

which the persons in authority may address
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the prisoners ; each prisoner having a sejjarate

enclosed seat so contrived with a partial roof

that his next neighbour in the rear, looking over

the top of his enclusure, will be unable to com-
municate with him except by rising entirely out

of his own compartment and of necessity at-

tracting notice ; and these enclosures being so

arranged as to radiate from a point occupied by
the priest at the altar or by the speaker.

The ijucstion of washing conveniences, baths,

water-closets, window sashes or casements, and
their iiistening.s, and of the fitting up of each

cell with bedstead only available at night, table,

chair, shelves, cupboard, and the like, is of ex-

treme interest, and somewhat complex, so very

many different expedients having been tried

under so many diffeient influences and to meet
so many different reciuirements. (See cut, cols.

215-216.)

Ilandburh (ler Arr.hitektur (Darmstadt), Part
IV, llalli-band 7, Kapitel (Chapter) II, and tlie

full bililiograpliy appended. fj_ g_

Mamertine Prison. A very ancient dungeon

in Rome, at the northernmost comer of the Forum
and near the Capitoline Hill. The name is not

antique ; it appears to have been derived from

a statue of Mars near by.

PRISON RUSTIC WORK. Rustic work
of which the larger surface is more or less deeply

pitted, with the purpose of producing an effect

of rugged strength.

PRIVY. A private or secluded place. Spe-

cifically, a water-closet ; a latrine.

PRIZE OF ROME (French, Prix cJe Rome
or Grand Prix de Rome). The highest prize

given to competing students of the Ecole des

Beaux ^irtg. (See School of Architecture.)

PRO-CATHEDRAL. A church used as the

cathedral church of a diocese while the proper

church remains unfinished or is under repair.

PROCOPIUS OF CffiSAREA; historian.

He accompanied the campaigns of Belisarius in

527 A.D., and held high office at Con.stantinople

under the Emperor Justinian (b. about 483;
d. November, 5G5). He de.scrilied the wars of

Justinian, and wrote a book on his architectural

undertakings, the Ktisvuita or J^rocopi Ccftari-

erisis de ^difidis Domini Jiistinimd libri

sex.

PROCURATIE NUOVE. In Venice, on

the soutli side of the Piazza di S. Marco. The
two lower stories were built by Scamozzi, and
are a continuation of the Library of S. Mark
(which see). These are now the lower stories

of the Palazzo Reale (see Procuratie Vecchie).

PROCURATIE VECCHIE. In Venice, on

the north side of the Piazza di. S. Marco ; be-

gun in 1496 by Pietro Lombardo ; served as

jjublic offices until the Procuratie Nuove were

built, and are now private property.

PRODOMOS. A loliby of entrance, a vesti-

bule, usually tlie same as pronaos.
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PRISON': Kl E DE LA SANTE, PARIS ONLY
HERE

4. Waitini; ronin.

6. C). (iiiaid i-iMMii fi)r fifty men.
7. Ollicer's room.
y, 10. Stairs trnin^' down to the prison of those condemned to

(Ifjitli.

11. Scan-h room,
13. Koum for the priest.

14. Rrjom for jiidtres.

15. Oflice rif •iccretiirv and rejjistrnr (Greftior).

IG. Oflice (if till' siiiM-rintendt-nt.

17, IS. Uooms for ai-ciised and condemned persons arriving' at
the prison.

21, 22. Kitchen and dependencies.
27. Room for hudies of the dead.
28. Ripoin for [llltli^Iltlle[lt.

3(1. Entrance to jirison of the nccnsed.
31. Kooiii fur dir^trltjiitlon of ttic meals.
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THE MORE IMPORTANT(?) REFERENCES ARE
GIVEN.

32. (One in each wint:) room for lepal counsel.
83. Storeliousc for clothinjr.

34. I\irlo\ir witli sfpaiaie cells for prisoners.

35. Altar at wliich divine service is lield ; 84 and 4'2 command
view of it.

36. Cells of the accused and corridors.

40. Watch tower at centre of separate courtyards for exercise
of prisoners.

4'2. Ilall wliere condemned prisoners can see divine service

performed.
49. Kntrancc to prison of the condemned.
M. Halls for.Iewish worship.
.%r). I'rntestJUit oratorv.

R6. Library.
tiS. (Four larpre halls) refectories.

66. 66. Sinks with runninf; water.
67. Workshops.
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PROFILE
PROFILE. An outline, L'spccially such as

is revealed by a transverse section. Specifi-

cally :
—

A. Tlie outline of a nmuliliiii,', <;r(]up nf

moulding.^, or tiii^ like.

B. The outline of the .surface of the ground

as sliown by a vertical section (see Sky Line).

PROJECTION. A. Tlie salience or jiro-

trusion of a portion of a Imilding from the

general suri'aee, as of a pavilion, a cornice, or

stringcourse, from tiie mass (jf facade.

a. The act, and the result,

of projecting or throwing ; as

the projection of a shadow

upon a bright surface, the

width, depth, and character of

the shadow varying with the

object which casts it and the

nature of the surfiice upon

which it is cast ; hence,

Li mechanical drawing, the

graphical representation of

such a process. The projec-

tion of any point on a given

surface is obtained by draw-

ing a straight line through the

point to the surface, the point

of intersection so obtained

being the projection of the

given point. Such a line is

called a projector. Tlie pro-

jection of an object upon a

surface is the figure obtained

by means of straight lines

drawn to the surface, accord-

ing to a fixed law, from points

of the object or from the predetermined jioints

of an imaginary object. The surface is supposed

to be a plane uidess specified to the contrary.

There are three systems of projection in

common architectural use; namely, (1) Perspec-

tive,— sometimes called conical projection,—
where the projectors diverge from a single point,

and in which the surface in cjuestion is some-

times curved (see Perspective)
; (2) Parallel

Projectioti, where the projectors are pai'allel to

one another (see Shades and Shadows)
; (3)

Orthographic or Eight Line Projection, where

they are parallel to one another and perpendicu-

lar to the plane of projection. Tlie term " pro-

jection " is commonly understood to mean that

system of orthographic projection which makes
use of a vertical and a horizontal plane, forming

a diedral angle, which is turned toward the

observer. It is this .system which is treated

here (compare Descriptive Geometry, below).

The complete presentation of a solid object

requires its projection upon two jilanes, since

upon one plane only two of its dimensions can

be shown. In practice, these are taken at right

angles to each other, one being horizontal and

the other vertical. They are denoted by HP
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and I'P, resiiectively. Tlieir intersection is a

straiglit line called the ground line, denoted by

/'/iiiis; FJcrnlioiia. Tiic i)rojection upon

III' is called tlie iiorizontal projection, or plan
;

tiiat upon VP, the vertical iirojection, or ele-

vation. The [ilan and elevation of a building

ar(! its projections upon tiicse two planes.

Let a sheet of paper be folded at right angles

along a line GL as shown in Fig. 1, so that one

jiait is Iiorizontal (///') and the other vertical

Projection Bvz.\NTiNK Groined Vault shown in Isometric
Projection-.

{VP). Upon HP let any object, such as a

rectangular block, be placed, and let lines be

drawn through all of its points perpendicular

to HP, giving its plan, and other lines perpen-

dicular to VP, giving its elevation.

If now the jiajier be jircssed out flat, the plan

and elevation of the block will ajipear, as shown
in Fig. 2. This is the conventional method of

representing the planes of jirojection and the

projections upon them.

The plan of an object is seen by looking at it

vertindJy dowmcard ; the elevation, by looking

at \t horizontally fonranl (Figs. 1 and 2). In
Figs. 3 and 4 are shown the plan and two eleva-

tions of a block house. Fig. 5 shows an oblique

elevation and plan. The dotted lines are the

projectors.

Section. It is often necessary to determine

more than the siiniile plan and elevation of the

outside surfaces of an object. When, for ex-

ample, it is desired to show the internal

arrangement and construction of a building,—
walls, doors, staircases, etc.,— several plans and
elevatio7is are needed. These are obtained by
using suiiidementary planes of ]irojection, parallel

or perpendicular to HP and VP. Figs. 6, 7
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PROJECTION
and i^, show vt'itical, lioii/.oiit.il, ami uljlicjuo

sections of a cubical box. Tlie portion of the

box Ijetween the suppk^nientary phine and the

eye is sujiposeJ to be removed. Tiie projeetions

u))on tliese phmes are ealhd Sectional I'lans and

Eh^vations, or, l)rietiy, Sections.

Intersections. When two objects intersect,

it is sometimes desirable to know the character

of the line of intersection coniinon to tlieir

surfaces. If any auxiliary plane perpendicnlar

to HPor y/' be passed through lioth olijects,

it will determine two linear sections of their

surfaces ; the points where these linear sections

intersect will be jjoints of the recjuired line of

intersection. Figs. 6, 7, and 8 show the inter-

sections of a solid by a plane ; Figs. 9 and 10

show the intersection of one solid by another.

In every case, it is not the line of i)itersectioH

itself that is obtained, but its projections. The
auxiliary ]ilanes are generally taken perpendicu-

lar to ///-* and I'P, so as to get the easiest and

simplest sections of the objects. Sometimes
the same result is obtained by revolving the

section until it is jiarallel to one of the planes

of projection.

Descriptive Geometry. This is a more
elaborate form of projection ; also a branch of

practical geometry in which the shapes and
dimensions of lines, surfaces, and bodies are

determined by means of two planes at right

angles to each other, one horizontal and the

other vertical. These planes, called ]ilanes of

projection, by their inter.section form four right

diedral angles, called the 1st, 2nd, 3rd, and 4th

angles. Their line of intersection is called the

ground line.

The process of investigation in descriptive

geometry is an extension of that employed in

the more elementary work of " ]jrqiection." It

employs all four diedral angles, and consequently

four planes of projection, while in proje<'tion

only one angle and two planes are used. It

is thus a branch of orthographic projection,

although practically imused in architectural

practice.

Isometric ; Isometrical Projection. A
metliod of ])rojection based upon the following

principle : If three mutually perjiendicular lines,

such as edges of a culie, be ecjually inclined to a

plane of projection, their jirojections on this

plane will be three lines making equal angles

with one another (120°) ; moreover, the lengths

of these projections bear a common ratio to the

given lines (v'2 : V3).
Strictly speaking, only such objects as are

rectangular can have isometric projections ; but

since it is always possible to refer an object

bounded by inclined or curved lines to three

mutually perpendicular lines, any object may be

said to be drawn in isometric. In this case,

the measure of all lines other than those lying

in the three principal directions is obtained by
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referring them to lines in their own jdanes which

are truly isometric.

The isometric drawing of a building when
taken from above, as is usual, jtroduccs an etfect

resembling what is popularly known as a bird'.s-

eye view ; but the re|)rcscntations of parallel

lines do not a])proach one another, as in ])er-

spective. As the name imports, equal objects

are shown of the same size in all parts of the

drawing.

Farisli, Ixoniftrical Perspective, 8vo., Cam-
bridge, 1«20 ; Jopling, Practice of Isometrical Per-
spective, London, 1835 ; Sopwith, Treatise on
Isometrical Drawing, London, 1834 ; Church,
Kleiaeiits of Descriptive Geometnj ; Miller, Ele-
ments of Descriptive (ieometry, London, 1878

;

Ocagne, Cours de geometric descriptive et de
f/eiimctrie infinitesimale , Paris, 18!)(;

; Watson,
Cimrse in Descriptive Geometry for tlie Use of
C'olleyes and Scientific iScltools, London, 1880;
(iillcspie. Elements of Perpemlicnlar Projection,
18117.

PROJECTOR. (See Projection).

PROJECTURE. The same as Projection, A.
PROJET. The original design or .scheme of

a building. In the system of the School of

Fine Arts at Paris, the projef is the first sketch

of a design, portraying its sjiecific character in

outline or general term.s, to be after developed

in detail in the final stuily.

PROMENADE. A (tlace suitable for walk-

ing for jileasure, as a sidewalk, a terrace, a

portico, or mall, with a more or less elegant or

attractive environment.

PRONAOS. The open vestibule in the

front of the naos or cella of a temjjle ; usually

opposed to epinaos, but if the treasury or rear

l>art of the temple is under consideration, the

vestibule leading to this is sometimes called

the pronaos to the treasury, though it remains

the epinaos of the whole structure.

PROPERTY ROOM. The room in a theatre

in which are kept the stage properties, such as

costumes, furniture, or any other accessories of a

dramatic perf irmance.

PROPORTION. In an architectural com-
position, the relati(jn of one part to another and
to the whole, especially in respect to size and
position ; the relative dimensions and arrange-

ment of jiarts, as of a room in regard to its

height, width, and length ; of a pavilion in re-

gard to the whole fa(;ade ; of a capital in regard

to the shaft ; of an entablature in regard to the

column; or of the different members of the

entablature in regard to one another. Good
proportion in a design depends upon the relative

importance given to its subdivisions, or the de-

gree of subordination of its parts, not only in

respect to dimensions, but in respect to com-
parative emphasis of architectural treatment,

according to the just value of each in the gen-

eral scheme, and upon their mutual disposition,

so as to secure harmony and balance by agi'ee-

able contrasts. Thus, in the proportions of the
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classic column and its entablature, the study of

successive generations of great artists ii))on the

problem finally brought the Greek orders to such

perfection of i)roportioii that they constituted a

sensitive organism, which could not be varied

in any essential particular -without a shock to

the whole system.

With tlie conviction that correct proiiortion

in architecture, as in music, should be the result

of some scientific method, rather than of artistic

feeling alone, many attempts have been made to

discover some aritlimetical formula or geo-

metrical figure of sucli properties that, when
applied to an architectural composition, the

proper relative dimensions of its parts, and

their proper harmonic relations to the

whole, might be determined and proved

Among these attempts, those of Viollet-le-

Due have been pursued with more synijja-

thy for purely artistic conditions than the

rest, and with more diligence and ingenu-

ity. Like Cresy and Hay, he based liis

somewhat em-

pirical investi-

gations on a

geometrical fig-

ure ; and, as-

suming the
triangle, or ver-

tical pyramidal

section, to be

the expression

of staliility, he

persuaded himself that in tlie

equilateral triangle, the isosceles

right-angled triangle, and the tri-

angle of whicli the base has 4 parts

and the vertical 2^ parts, were

concealed the true generative prin-

ciples of ])roportion. In his

Enlretieiis a,ni\ Dictionnaire Rai-

sohik', he ]iublished diagi'ams show-

ing the api>lication of these figures

to various monuments of Egypt,

Greece, Rome, and the Middle

Ages, whose i)ro|)ortions had long

challenged the admiration of man-

kind ; taking care, however, that

plications should not be made in

PROPYLABA
But while Ijcauty, in line and mass, may some-

times seem to be curiously confirmed by such

tests as these, it may be doubtful whether it

can be created by them ; for elasticity, life, and
freedom seem to be the essential qualities of

true art.— Henry Van Brunt.
PROPOSAL. In building, the ofter made

by a cnntiartnr to furnish certain material and
lalidur at a i-crtain i)ri(M'.

PROPYLSJA; PROPYLAIA (UpuvvXaia

;

al.so occasionally in the .singidar, Ilpovv\aiov;

J L
7"

_1

The .lotli-rt line

p.ith llinHiirh

The three col

ing is Doric.

less Victory.

these ap-

a spirit so

mathematical and uncompromising as to prevent

the artistic instinct from correcting the results

in certain details, especially where such correc-

tions wci'c obviovisly needed, in view of the

plienoniena of perspective. These e.vpcriments

exhibit many coincidences so remarkable, as to

make it a|i]iear that the dimensions and details

of each of these monuments havt^ indeed certain

mutual harmonic relations, resulting in general

harmonic unity, dependent on some other laws

than those of statics, and established on some

definite principles which had protected tliem

from the aberrations of caprice, taste, or accident.

22.3

I'KiiPYLAI.V VV ACKOPOLIS AT ATHEXS.
show steps which were probiibly absent in classical times. The
the middle seems to have been kept open for beasts of burden.

umns on each side of this path are Ionic : all tlie rest of the build-

The little building on the right is the Ionic temple of the Wing-

strictly the space before the gate). The name
used by the Greeks to designate a porch or en-

trance of architectural importance ; such as the

one at Corinth, mentioned by Pausanias (II., 3),

the one at the sanctuary of iEsculapius at Epi-

daurus, the two leading into the sacred jirecinct

at Eleusis. By ancient writers, the name is ap-

plied almost exclusively to the building which

marked tlie principal entrance to the Acropolis

of Atlit^ns. It was a structure of singular beauty

and originality, built of Pentelic marble at the

time of I'criclcs, from the designs of the ai-chi-

tect Mnesicles. It was begun 437 B.C., and

was provisionally completed five years later,

altiiough the original intentions of its architect
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were never fully carried out. Its central portion

contained tiie ])ortal proper, a wall pierced

by five openings, of whicii that in the middle

was wide enough to |)erniit the passages of cjiari-

ots, the otiiers being for pedestrians only. Thcs(!

openings were provided with gates. Facing the

open areaiif the Acropolis, to the eastward of this

wall, was a Doric hexastyle purtico of admirable

proportion.s, but with a central intercolunniia-

tion, wiiich, for the same reason as tlu^ middle

doorway, was of unusual width. To tiie west-

ward of the wall containing the gates, and

therefore before, or outside of it, was a covered

hall, walled on three sides, the marble roof of

which, .so greatly admire<l by Pausanius (I., 2"2),

was carried by si.x Ionic column.s of great beauty,

arranged in two rows, between which ran the

roadway leading to the central entrance. The

PROSCENIUM
The chief work especially devoted to the build-

ing is 15ohn'.s Uii' I'ropi/laen der AhTopolis zu
Athiiii. 18H2, with complete drawings and citation

of earlier autliorities. Dr. Diirpfeld's masterly
discnssion of the m'iginal plan uf Miicsicle.s, and
of till: modifications which it underwent in e.'iecu-

tioii, will be fuuiid in Mitthcilaiiiji'tt dcr ddutschen
ai'(iii'(d(ii/lsrlii:i Inntitutu xit At/n-n (I880), pp.
'M-M and 1:11-11). His argument is given in

Miss Harrison's Ancient Atlicnsi, and in Frazer's
Pnusanias, Vol. II., p. 2')0. The drawings of the
I'ropyhea in Penrose's Principles of Athenian Ar-
cli.itcctnre are of f^n^at accuracy. An excellent
account of the structure, willi i)lans and elevations,

may be fouixl in Haumeister's DenkmUler der klas-
sixclien .iUertiniis, pp. 1414-l-t'J'2.

— Frank Miles Day.

PROPYLON. In ancient Egyptian archi-

tecture, a numumental gateway, preceding the

main gateway (see Pylon) to a temple or sacred

Propvlaia at Athe.ns: Perspective Section Showi.ng Xokthern Half Restored (see Plan).

western front of this hall was formed by a por-

tico similar to the one which faceil eastwaril on

the Acropolis. To the north and south of this

portico, and at right angles with it, were smaller

porticoes, of three columns in antis, tiie nortlicrn

one of which had behind it a nearly square cham-

ber, which was ])rolial:ily the room containing

the pictures described by Pausanius (I., 22), and

now frequently called the pinakothekp, or pic-

ture gallery.

This building belongs to the highest type of

Athenian architecture. In ancient times, just

as to-day, it was esteemed a work of equal in-

terest and importance with the Parthenon itself

The structure secm.s to h.-ive remained nearly as

Mnesicles left it, u!itil about the year 16.56,

when an explosion of gunjiowder caused its par-

tial destruction. Even in spite of such an

accident and the subsequent neglect of almost

two centtu'ies, the greater part of the building

is still standing.
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enclosure. The isolated masses of masonry
on both sides of the jiassage were built in the

Egyptian manner, with battering faces, so that

the whole was of the general form of a truncated

])yramiil, the whole being crowned with a mas-

sive cavetto cornice ; or in some cases, the gate-

way was flanked by two solid and unpierced

masses of buildings of that form, as in the

pylon itself. These stood singly, or in a series

of several, before the actual entrance or pylon

of the temple, in order that the ajiproach should

be invested witli dignity and ceremony.

PROSCENIUM. The platform or lo(icion

of an ani-ient (Ircck theatre, upon which the

actors enacted their parts, in front of the rear

w-all, whicii was treatetl like a facade forming the

background, the skcne. It corresponds with the

modern stage and the Roman piilpitnm. In

the modern theatre, that part of the house

which lies between the curtain and the orchestra,

including generally the jiroscenium arch.
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PROSCENIUM ARCH
PROSCENIUM ARCH. A. In a theatre

or similar buililiiig, the luvh above the opening

in the pi'osceniiim wall, at the front of the stage.

In the United States, as usually construi'teJ, the

arch is a relieving arch above a lintel composed

of iron beams ; hence, —
B. The imitation arch formed by means of

furring, or the like, beneath such a lintel ; the

opening, of whatever form, wiiich allows the

performance to be seen by the audience.

PROSCENIUM BOX. In a theatre, or

similar Imildim,', a box in or near the proscenium,

as distinguislied from

those more removed from J* .,

the staire.

PROSCENIUM
"WALL. In a theatre,

or similar building, the

wall separating the stage

and the auditorium
;

usually of masonry and

very solid. It is in this

wall that the proscenium

arch is opcneil.

PROSTAS. An ante-

chamber; a vestibule ; ac-

cording to Vitruvius, the

portion of the front of a

temple included between

the antse or parastades

of a jiortico in antis.

PROSTASIS. That
which is jjut before a

place to conceal it ; a

screen.

PROSTOON. Same
as Poitir,,.

PROSTYLE. In

Greek architecture, having a columnar ])ortico

in i'ront, and not on the sides or rear. (See

Aiii]il]ipnist\l(' ; Columnar Architecture.)

PROSTYLOS. A prostyle building (Vitru-

vius).

PROTHESIS. In church buildings of the

Greek Church, a Chapel immediately coimected,

generally on the north side of the bema. (Com-
pare Panibema.)

PROTHYRID ; PROTHYRIS. Same as

Anciin ( \'itniviiis, 1\'., (i).

PROTHYRON: PROTHYRUM. In Greek,

something 1« tore the door. It is stated by
Vitruvius (VI., 10) that the Greeks used the

term tor a vestiloule, but the Latin writers for

a railing, or ]ierha])s for the gate itself, like the

Greek win'd Aia^npa. Commonly used in the

plural, protliyiii.

PROTO-DORIC. Of a style apparently in-

troductory to the Doric style ; sai<l of any
biiilding or feature of a building which is con-

sidered to have contributed anything toward its

evolution, as the Proto-Doric columns of the

tomb at Beni-Hassan in Kgypt.
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PROUT
PROTO-IONIC. Of a style apparently in-

troductory to the Ionic style ; said of any build-

ing or feature of a building which is considered
to have contrihuted anything toward its evolu-

tion, as the footings of the columns of Nineveh
in relation to the Ionic base, the Assyrian helix

to the Ionic volute, the characteristic Oriental

lintel of palm timljer to the Greek epistyle, etc.

The capital discovered by the American arclue-

ologists at Assos in Asia Minor is an excellent

example of Proto-Iouic style. (See Ionic ; Gre-
cian Architecture.)

Proto Doric Tomb with Culimns 4.t BeviH\ss\n, Ni bia

PROTRACTOR. A fiat, generally semicir-

cular, piece of metal, paper, celluloid, or the like,

uijon whose perimeter are marked the degrees of

the circle, for use in laying ott'any tlesired angle at

any given point in a draw'ing. In some cases a

pivoted arm is attached for ruling the required line.

PROUT, SAMUEL ; water colour painter
;

b. Sept. 17, ITsy (at Plvniouth, England); d.

Feb. 10, 1832,

He a.ssisted John Britton (see Britton, John)

in his topogi'aphical work, and was also em-

ployed by the publisher Ackerman. In 1818
went to Normandy and began the water colour

drawings of picturesque architecture which are

well known. In 1824 he visited Venice and

afterward Germany. Among his iiulilislied vol-

umes of lithogra|iluMl drawings of architectural

subjects are sketches made in France and Ger-

many (1833) ; sketches in France, Switzerland,

and Italy (1839) ; all are of singidar fidelity to

the general aspect and character of the monu-

ments rcpre.sented, although the appearance of

])ictures((ue rudeness is exaggerated.

Redgrave, Dictionary of Artists.
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PROVES
PROVES. (Sec Knu'lu^s.)

PRYTANEIUM. hi uii aiiricnt Greek city,

the hall in wliieli tlie iiiagi.stnitcs tooli their

meals in state at tlie jiulilic charge, received

foreign embassies, entertained strangers of dis-

tini-tion, honoured citizens of higli ]iulilic merit,

and in general exercised the rites uf official hos-

pitality. It was consecrated to Vesta, and in

her iionour a iierpetual tire was maintained in

it, which, in the colonies, was originally brought

from the famous Frytaneiuni of Athens, the

mother city. — H. V. II.

PSEUDISODOMUM. In ancient masonry,

compiised of layers or courses alternately thick

and thin (A'itruvius, II., S). (iSec Isciduniuni.)

PSEUDOCLASSIC ARCHITECTURE.
That pliase cif n((irlassic aicliitccture which

marked tlie must stilti'd period of post Renais-

sance art, when, under tlie intluenee of Vitruvius'

writings and those of his nuidcrn disciples, the

PsEUDO-I)iPTF,n.\L Temple AT Selinu.s, Sicily : 5th Centuet B.(

most formal imitatidu of Roman architecture

prevailed, and it was tlie aim to revive the whole

art of Rome. (See Neoclassic Architecture.)

— W. P. P. L.

PSEUDO-DIPTERAL. In ela.9sical archi-

tecture, having an arrangement of columns

similar to dipteral, but with the essential differ-

ence of the omission of the iimer row, thus

leaving a wide jiassnge around the cella.

PSEUDO-DIPTEROS. A p.seudo-dipteral

building (\'itruvius).

PSEUDO-PERIPTERAL. In classic archi-

tecture, having a portico in front or with porti-

coes in front and rear, but with the columns on

the sides engaged in the walls instead of stand-

ing free, as, in the case of Greek temples, that

of Olympian Zeus at Girgenti, ruins of the

ancient Akragas, or the nine-cohunned edifice

at Pajstum, or, in the cases of Roman temides,

that of Fortuna Virilis at Rome, or of the Maison

Carree at NiiLics.

PSEUDO-PROSTYLE. In classic archi-

tecture, jjrostyle, but witiumt a projicr pronaos,

the columns of the portico being set less than the
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widtli of an intcrcnluniniation fnim the front

wall, or being actually cngagcid in it.

PTEROMA. In cla.ssic architecture, the

passage along llic side nf the cella of a temple

or otlier building, referring generally to the

space bcidnd its screen of columns, or pteron.

In mudcrn practice, often used for this space

on the fri.nt and rear as well as at the sides.

PTERON. In cla.ssic aichitccture, that which

fiiniis a .-idc or Hank, as the row of colunms

along the side of a temple, or the side wall

itself

PUDDLE (H.). Same as Puddling, B.

PUDDLING. .1. 'I'he act of tilling a cav-

ity witli clay mi.xed with water, with or with-

out sand, and rannned or tamped in successive

layers to a certain condition of solidity, e.spe-

cially to jirevcnt the infiltration of water, as

behind sheet jiiling in a coH'crdam, against the

back of a iitaining wall, etc

Jl. The material

used in s\icli opera-

tions.

P U D S E Y .

HUGH; bishop.

He was Bishop

of Diu'ham from

11.53 to 1194, and

built the unique

chapel called the

Galilee at the west-

ern end of that

cathedral, an inter-

esting specimen of

late Norman archi-

tcctiu-e, erected for

the use of women,
who had been

hitherto excluded from the church. It was

altered in the early English ami perpendicular

periods.

PUEBLO. In Spanish, a town or village
;

especially in the Uiuted States, an Indian vil-

lage (and its inhabitants) of the Southwest,

—

Arizona and New Jlexico. Village Indians have

existed in many parts of the United States ; in-

deeil, except that their communal houses were

of frailer material, and perished as soon as they

W'Cre abandoned, the Indians of the more east-

ern parts of the country and of the northwest

coast were as completely settled in communities

as those of the so-called Pueblos. (See the fol-

lowing titles.)

PUEBLO ARCHITECTURE. That of

those American Indians wlio are called Pueblo

Indians, Pueblos, or Puebloans. (See Pueblo

;

Pueblo Hou.se.)

PUEBLO HOUSE. A communal dwelling

of the village Indians called Pueblos. (See Pu-

eblo.) These houses were, and still are, built

of .stone, adobe, jacal, etc., .sometimes on the

mesas, or tops of elifflike hills ; sometimes in
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clefts or hollows of the clitf face ; sometimes ex-

cavated in the solid material of the ditf ; some-

times on a plain or in a valley. In this article

it is proposed to treat only those which are

built indejiendently of natural aid, reference

being made under Communal Dwelling to other

types.

The Pueblo dwellings consist of a group of

flat-roofed chambers combined in a single struc-

ture that resembles a pile of receding packing

cases. Several of these jjiles, witli spaces and

courts between, form a village. These villages

were not absolutely jjermanent, but were fre-

quently abamliined, and others liuilt elsewhere,

thiiugh in some instances the same site has been

built on for centuries. Ruins of these communal
dwellings extend northwanl in an ever narrow-

ing region as far as the 40th jiarallel, and the

known area dwindles to a mere point along Green

River. Southward it widens, to embrace nearly

the w'hole of Arizona and New Mexico, and scat-

teringly vanishes in the uncertain knowledge we
have of northern Mexico. Within this immense

tract permanent communal dwellings were built

almost everywhere, on ))hiin and mountain slope,

in valleys and canons, and even in the liottom of

the Grand Canon of the Colorado. Single houses

are common, but the majority are buildings of

a semifortress type : lower stories without en-

trance on the ground, and ten'aeed upper stories

reached by ladders easily removed. There was

also, sometimes, a defensive wall. Before the

acquisition of horse and gun, assault on one of

these strongholds by predatory tribes or by a

neigldjouring comnuuiity was difficult.

The inhabited dwellings of to-day consist, as

did the ruins, of numerous rooms liuilt in juxta-

];)osition, or superimposed, the upjier opening

on terraces formed liy the roofs of those below.

There is generally no prearranged plan. The

beginning is in one or two single-room struc-

tures, to which otiiers are added as required.

This seems to have been a frequent method,

even in many of tlie elaborate buildings of the

Mayas and the Aztecs. Formerly the ground-

floor rooms in Arizona and New Mexico were

entered only by a hatchway in the roof, a

metiiod still in vogue at Oraibe, which, with

tlie otlier towns of the Moki, exiiibits the near-

est approach to pre-C'oknnliian conditions. Frc-

<(uently the house gniu]) firmed a barrier around

a court o|iening to snutiiward, the rear wall in-

surmountable, and withdiit entrance, the houses

being terraced down inside to tiie court, and

this protected by a defensive wall or a line of

one-story buildings. Fortresses of this kind are

seen in the ruins in Chaco Caiion, in northwest-

ern New Mexico, and at other places. The
court was always a feature, and is so still. It

generally has one end closed, or at least entered

through a covered way or passage beneath build-

ings. Where adobe was not used tiie buililing
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material was stone slabs, usually .sandstone.

The arid nature of tlie country not only com-

pelled the use of other materials than wood, but

supplied these materials, ready to iiand in pro-

fusion in the disintegrating clitt's and in tiie

enormous reaches of argillaceous soil.

The Moki, in building, fi.xes the four corners

by placing at each a prayer feather under a

stone. A doorway is marked by placing food

on each side of it. Other ceremonies are per-

formed before the dwelling is occupied. The
walls are of the usual stone slabs, roughly

squared, and raised to a height of 6 to 8 feet.

They are generally j)lastered inside and out

witii adolie mortar, and the inside is further

finisiied by a coat of whitewash. This wash
is sometimes applied outside as well. At the

puelilo of Zuni, and throughout the Rio Grande
valley, adobe is largely used as building mate-

rial, but at the Moki towns the material is

almost exclusively stone. Doorways were orig-

inally of the notched variety (.see Kotclied

Doorway, under Doorway), where they opened

on a roof, and there were hatchways through

the roof, as mentioned ; but now, in Zuni and
the Rio Grande jiueblos, and even in most of the

Moki towns, there are commonly entrances on

the ground. Formerly blankets or curtains

formed the only doors, but now there are

wooden doors hung to wooden frames, the doors

being usually merely boards roughly nailed to-

gether. The Moki use frequently the old

wooden latch with the string running through

a hole in the door. On one side of the frame

an ojiening a few inches square is left, through

which the door may be securely propped inside,

and the hole then plastered up till the return

of the owner. Frequently the sill is raised a

foot or more, while over the top is olten an

open transom, probably a snmke caitlet. ^\'in-

dows were rectangular openings, barely ditt'er-

entiated from doors. No glazed windows
existed until modern times, though mica and
selenite were used early at the suggestion of

the Spaniards, but only to a very limited ex-

tent. Small windows are now glazed to some
extent in all the pueblos. At Zuiii there are

also hatchways in the roof used as skylights.

The masonry work is usually done by women,
though the stones are brought Viy the men. A
woman will sometimes work singly and alone

in a desultory way that almost csca]ies observa-

tion, as no tools are used. I'hnub line, level,

and sipiare were ajipaiently not known to abo-

riginal America. The hand was the trowel

and the thumb was the rule
;
yet some of the

angles and corners are quite regular, and appear

to be vertical.

North of the Maya region the roof was always

what may be callccl tyiiical American construc-

tion, because it was used in principle by widely

ditt'erent tribes. The principle was simply a
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support of biiughs ur poles, whidi were finally

covered with earth. In the I'lieblo coiistrue-

tion tree trunks without bark and G or 7 inches

diameter are laid across tlie tops of the walls.

Outer ends when too long are pernutted to ])ro-

ject beyond the walls, sometimes being finished

into a kind of portico. Smaller i^oles arc laid

across the first, somewhat separated, and tlien

comes a layer of slender willows or reeds, with

next a layer of twigs or grass, though in some
old buildings the grass was omitted. In one

of the Cliaco ruins thin, narrow, split boards

took the place of the layer of small poles. On
the grass layer a (juantity of adobe mortar is

spread, and then earth laid on and trodden

down. The final finish is another layer of

adobe mortar. Sufficient slope is given to carry

off water, but not enough to create a current

that would injure the Surface. The walls are

built up to tlie level of the top of the roof, and
frequently somewhat above it, and a coping of

thin slabs put on with their outer edges flush

with the wall face. Through this parapet out-

lets are made for the rain, and drains are put

in to carry tlie water dear of the walls. In the

ordinary storms of the arid region these roofs

answer well, but continued wet weather satu-

rates them and causes dripping inside. Floors

are constructed in the same way, the floor of

one chamber lieing the roof of the one under it.

There are no stairways within, all mounting
being done outside by ladders and by steps

built on end projections of walls. The ladders

are easy for the inhabitants, who go up and
down, even with a load, without touching the

sides or the rungs with their hands, and the

dogs find no barrier in them, running over

the roofs at will. The original ladder, used

also by other tribes, was a notched log. There

was, too, another form made of a Y-shaped

tree or branch. Present ladders are similar to

oiu' ordinary kind, except that they have very

long ends rising above, and held together by
crosspieces. Floors are sometimes paved with

irregular slabs of sandstone, and this feature

has been noted in very old ruins. When of

adobe the floor is kept in repair by occasional

applications of very thin adobe mortar, but moc-

casined feet do not injure it much. A hole is

left at one corner or one side of the chamber
for a chimney, which is a modern affair, having

been unknown before the ajipearance of the

Spaniards. The chimney top is stone, adobe,

or broken earthen pots placed one above the

other. Within there is a hood across the

comer built of sticks plastered with adobe,

which begins about 4 feet above the floor where

the hearth is laid. A mat of reeds or a slab

of sandstone forms the covering for the hatch-

way, when necessary, and in cold weather a

sheepskin is frequently ])laced over the top of

the chimney when the fire has died out, and
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held there by a large stone. The end of a ter-

race is often roofed over, forming a sort of

porch, where c(joking is fre(juently carried on,

a firejilacc being built in one corner. At Zuiii,

the dome-shajied oven in u.se is often built ou

the roof. The nouse walls vary in thickness

from 16 to 22 inches, but some of the old walls

were much thicker. The rooms are generally

small, some used for baking being no more than

7 X 10 feet; 12 x H feet would be a fair av-

erage. The interior height is barely 6 feet, and
often less. In going southward rooms increase

in size and in hclglit. — F. S. Dellexbauoh.
PUGET, PIERRE ; sculptor, archit(!ct, and

painter; b. Oct. :!1, 1(;22; d. Dec. 1, lG!i4.

Puget was born at Marsi'illcs (France). He
was apprentic(!d to a shipliuildcr, and was at

first employed to decorate galleys. He came
especially under the influence of I'ietro da Cor-

tona (see Bcrretini), Jean liologne (see Bologne),

Algardi (see Algardi), and Bernini (see Bernini).

In 1655-1657 he made the famous caryatids

of the portal of the Hotel de Ville at Toulon.

In 1660 he settled in Genoa, where, among other

works, he made the colossal .statues of S. Sebas-

tienand S. Anilirose in the church of theCarignan.

His practice as an architect was considerable.

About 1664 he was occupied with the Arsenal,

the Ildlh de la Poissoiinene, the Chapelle de
rHospice de la Cliarite, and the Portail des
Ckartreaux at Marseilles, and the Hotel d'Ai-
ijuilles at Aix, and with the decoration of gaOeys
at Toulon. Some of these decorations ofships are

in the Louvre. He is best known as a sculptor

of full statues and groups.

Lagrange, Pierre Puget : Gonse, Scntptiire Fran-
(^aise; Kioux-Maillon, Pirn-re Puget, D!:c<}ratcur.

PUGGING. A. Coarse mortar, or similar

material, used to fill the spaces between beams,
studs, and similar places, as in partitions and
floors, intended to act as deafening.

B. The operation of filling with clay or

puddle.

PUGIN, AUGUSTUS ; architect and archae-

ologist ; b. 1762 (in France) ; d. Dec. 18, 18.32.

Pugin went to England during the French
Kevolution. He was educated at the Koyal
Academy and began to exhibit there in 1799.
He was employed for over twenty years in the

office of John Nash (see Na.sh, J.). For Acker-
man the publisher he illustrated Microcosm of
London (1808-181 1), Vieics in Islington and
Pentonville (1813), etc. He published *S>eci-

merts of Gothic Architecture: selected from
Va7-ious Ancient Edifices in England (Lon-

don, 1821, 2 vols. 4to), Examples of Gothic
Architecture (1831, 2 vols. 4to), Gothic Orna-
ments (London, 1831, 1 vol. folio); with John
Britton (see Britton, J.), Illustrations of Pub-
lic Buildings in London (1825-1828, 2 vols.

4to); with Le Keux, Specimens of the Archi-
tectural Antiquities of Xormandy (London,
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1S27, 1 vol. 4to), etc. The.se works laid the

foundation for much that ha.s been accomplished

in the revival of the Gothic style in England.

Ferrey, lii'eitlWtions of A. N. Wi'lhij Pugin and
Aiii/iistin: Puijin : Kedgrave, Victiohdnj "f Artists.

PUGIN. AUGUSTUS NORTHMORE
WELBY ; architect and ilesigncr ; h. ItilL';

d. 1S.JL>.

He was taught to draw by his father, Augus-

tus Pugin (see Pugin, A.), and was, like him, an

enthusiastic admirer of mediaeval art. At the

age of fifteen he was employed to make design.s

for furniture and goUlsmith's work. At the age

of twenty he took up tlie study of architecture,

and interested lumself in stained glass, metal

work, embroidery, and the like. He liuilt many
Catholic churches and the cathedral in 8aint

George's Fields, London. At Kamsgate, Eng-

land, he built much ; and he worked on the

houses of Parliament under Sir CJharles Barry

(see Barry, Sir C). He |)ublishcd Contrasts,

a Parallel between the Noble Edifices of the

Fourteenth and Fifteenth Centuries and the

Present Day (183G, 1 vol. 4to) ; The Present

State of Ecclesiastical Architectnre in Eng-

land (1843, 1 vol. 8vo): Deskjn. for Iron and
Brass Work in the iStyle of the XT', and
XVI. Centuries (183G', 1 vol. 4to); Details

of Ancient Tindier Houses of the Fifteenth

and Sixteenth Centnries (1836, 1 vol. 4to);

T7ie True Principles of Pointed or Christian

Architecture (1841, 1 vol. 4to); Glossary of
Ecclesiastical Ornament and Costume (1848,

1 vol. 4to).

Ferrey, Recollections of A. N. Welbij Pugin

;

Redgrave, Dictionary of Artists ; Avery Architec-

tural Library Cataloyuc.

PUG PILE. (See under Pile.)

PULL. A fixture to be grasped by the

luiiid, anil to receive the fingers in opening or

sliutting a door, shutter, or th'awer. Generally

used in composition, as door pull.

PULLEY. In architectural practice, the

.simjilcst form of wheel with a grooved or hol-

lowed surface ; used especially to receive the

cord or chain which supports at one end the

counterpoise of a vertically sliding sash, and is

secured at the other end to the sash itself

PULLEY CASE. (See Cased Frame, under

Frame, 1.)

PULLEY MORTICE ; STILE. (See under

Mortice; Stile; also Cased Frame, under Frame,

I-)

PULPIT. A stand, especially an enclosed

stand, prepared for a sjieaker, generally limit(^(l

to such a stand ir] or attached to a church. Tlie

jinlpit is es])ecially the ])lace for the preacher of

the sermon, as distinguished from the officiant

who reads the Gospel or the Ei)istl6 (see Aml)o;

Lectern; Reading Desk).

Pulpits in the open air are .sometimes built

u])on the church wall, as in the famous example
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of the cathedral of Prato in Tuscany, the beau-

tiful design of Donatello, and sometimes a

separate platform, as was commou in England

%,.

rjiiiiiiiijj
'

'nciixxxxxxxxirf

Pulpit; S. JIiniato. near Florence; Inlay of
Black and \\ HrrE Marble; Design Prob-
ably OF IUth Century.

during the sixteenth and seventeenth centuries.

In the interior of a church the pulpit may be

Pulpit: Entrance from Stairway in thk
W.\LL, Beaiilieu, Hants ; c. I'JW).

on one side, as is most common in Roman
Catholic churches, or at the end directly oppo-

site the audience, and connected in some way
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with the rejuHiig desk, as is most (•oinmon in

Pnitc'stimt cliun^lies. In the former ease the

pul|>it is commonly Imilt upon one of the pillars

between the nave and the north aisle, and tiiesc

are often of extraordinary riehness and beauty,

such as the lieautiful marble one at S. Croce in

Florence, and the richly carved wooden j>ulpits

in the churches of Belgium. When such pul-

pits are entirely imlependent of the structure,

PUNCHEON
churches and some others, and especially in the

Tlidtcil States in recent times, the jiulpit is a

huge platform with a solid ijara])et in front,

condjined witii a ridding desk (jf some sort, and

is occii])icd hy the clergyman throughout the

service.

PULVINAR; PULVINATE. -ED (adj.).

Knuiided cunve.\ly, as a (Misiiidii, (ir as in Pillow

W. irli.

Pulpit: Church of S Giovanni at Pistoia; c. 1270.

The sculptures by Niccolo Pisaiio or Iiis puiiiis.

and stand on columns as at Siena cathedral,

in the Pisa baptistery, or S. Lorenzo at Florencre,

they may be still more magnificent in design

and still richer in sculpture. The pulpit at the

end of the church, and facing the audience as

they are seated, is often in Great Britain, until

recent times, a two-storied structure, the lower

story being occupied as reading desk and the

upper as the pulpit proper ; or it had three

stories, the lowermost story being occupied by

the clerk, the second as a reading desk, and tlie

third as the pulpit proper. In Congregational

2?,7

PUMP (I.). A
mechanical appliance

for lilting li(juiils.

For raising water for

])urposes of water

supjily to buildings,

many ditl'erent forms

of punijjs are in use,

such as ordinary

suction, hand lift

and force pumps,
chain j)umps, pumps
driven liy animal

1 lower, hot air and
gas pumji.s, wiudnnll

and steam jiumjis,

ele(!tric jaimps, hj'-

draulic rams, water-

wlieel.s, anil turbines.

Steam and electric

] lumps are either of

the rotary or the

plunger type. (For

electric pump, see

Electric A|)pliances.)

— W. P. G.

PUMP (II.). A
large tindier set ver-

tically under the wall

or pier of a building

which is to be lifted

or altered in its lower

parts. (See Shore

;

Shoring.)

PUMP ROOM.
In England, in con-

nection with a min-

eral spring, a room
in which the waters

are drunk ; it is

sometimes an open

pavilion, and sometimes, as in the famous ex-

amjjle at Bath, an assembly room of a more or

less monumcnt.d character. (Compare Kursaal.)

PUNCHED WORK. Same as Pounced
Wulk.
PUNCHEON. In carpentry, a short piece

of timber, especially :
—

A. In framing, a stud, queen post, or the like,

and which is unusually short for its thickness.

B. A piece of split timber, as a slab or hewn
plank roughly dressed as by the adze, such as

is used in the absence of sawed boards.
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PULPIT IN' FKAUENKIKCHE, NLUKMIIEKG : 14th Century.
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PUNTBLLIS
PUNTELLIS. DE. (Sci: rontelli, Baccio.)

PURFLED. t )niaiiiente(l with a fine decora-

tion lilie hicework or embroidery, especially as

applied to borders or marj^ins. Tiie term is

transferred to any laceliki^ ettect in stone (M-

wooilwork, as in tabernacles and shrines, treated

profusely with miniature iiiniiacles, linials, but-

tresses, and tracery.

PURLIN, In car]icntry, a horizontal tindier

laid across tlic priiiciiial rafters or trusses to

support the jai'k raftcis.

PURLIN BRACE and other ci]ni|>ounds.

(See the special nouns.)

PUSH BUTTON. (See Electrical Appli-

ances.)

PUTTY
PUTTY. A. A jjlastie composition made

of whiting and linseed oil, sometimes mixed with

Pulpit of Oak: Fotheringay Church, North-
amptonshire; A.D. 1-HO.

PUT LOG. In scaffolding, for building

walls of masonry, one of the horizontal pieces of

timber four or five feet long, set at right augles

with the wall, and bearing on it at one end,

while the other rests upon the ledges or ledger-

boards which form part of the upright temporary

framework of the scaftbld or stage; upon the

put logs are laid the floor planks upon which

the masons work until they have carried the

wall out of reach, when a new line of put logs

is laid at a higher level. (Called also put lock.)

— H. V. B.

PUT LOG HOLE. One of a horizontal

series of holes left by the masons in a wall to

receive the wall ends of put logs. These holes

are supposed to be filled up when the scaffolding

is removed ; but in many brick buildings of Italy

they remain open, and their dark checker adds

to the picturesque effect of the plain, square

campanili.
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Pi'lpit: Extern.al, Adjoining Doorway of
Baptistery, Pistoia ; c. i:J50.

a small amount of white lead, worked together

until it has a tough pasty consistency: in. this

state it is nsed by glaziers in setting panes of

glass in the frames of windows, and by painters
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PUVIS DE CHAVANNES
in filling or stopping accidental holes and cracks

in woodwork preliniinaiy to painting it. It has

the iiuality of growing hard by exposure, and of

not shrinking. A composition of this sort is

sometimes used in decoration after it ha.s been

formed in moulds into ornamental shapes fit to

PYCNOSTYLE
painter and decorator; b. Dec. 14, 1824; d.

Oct. H, 1898.

The greater part of his education as jiainter

was received from Henri Schett'er, a Ijrother of

Ary Schett'er. He studied fur brief periods with

Delacroix and Thomas Couture. His life was
occupied with a series of mural paintings, the

most important of which are scenes from the

life of S. Genevifeve at the Pantheon of Paris,

the decorations of the m\i.senm at Lyon.s, of the

nui.seum of Amiens, of the Sorbonne (Paris), and
of the Public Library, Boston.

Gaul, Puvis de Chavannes; Vaclinn. Pnvis de

Pyramids of Gizeh : Plas oi' the Moueu.n Condition of the Site.

be glued to the surface of wooden panels or

friezes. Such decorations are called putty or-

nament.

B. A mixture of gypsum and lime, used for

the finishing coat of fine plastering. Usually

called lime |)uttv or plaster putty.

PUVIS DE CHAVANNES, PIERRE;
L'l:;

Chavaniips; Buisson, Piivis dr Chavannes;
Kuiixtchniiii/,- ; Chronique des Arts.

PYCNOSTYLE. In classical architecture,

according to the Vitruvian formula', liaving an

intercdlumniaticm less than that usually em-
ployed, generally equal to one diameter and a half

of the columns. (See t'olumnar Architecture.)
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PLATE XII

<j!»v.,

PYRAMID
flapper figure.') The tliroe near Gizeli, seen

fripiii the sriutlnvest. The lliinl piyrauiiil, tliat, of

Menk:iiira, is in friMit next the seennd i>yratni(l, tliat

of Soliefren. and the (Ireat Tyraniiil, llial of Cheojis
or C'hnfn, is the most distant anil seems llie hnvest.

(Lower figure.) Tlial which marks llie loinli of

Cains Cestins ontside the walls of Rome and close
to the I'ovta Osliensis, or gate which leads to Ostia.

The easing is of white marhle ; the mass of the
buildini; of soliil rnlihle masonry in which is re-

served a hnrial ohainber once richly decorated.
The height is given as 118 feet.



PYLON
PYLON. In juudi'iit Envptiaii urcliitecturo,

the portal of ii temple. Ch:iiaeteri.sti('iilly, it

was comi)ose(l of two lofty wall nuisse.s liuilt in

tlio u.sual manner of tlie Egyptians, with flatter-

ing wall surfaces profusely covered with counter-

sunk bas-reliefs and hienigiyjihics, the doorway

being a lower strui'turc between tlic.se two
mns.se.s. (See Propylon.)

PYRAMID. Primarily, an Egyptian tomb
of the well-known sliajic, four-sipiare at tlie base

and tajiering upward nearly to a point; tlie term

lieing Greek and signifying jiointed like a Hame
of tire. In modern times any oliject of the .same

shape. A veiy small jjyramid, especially when
terminating a structure, is called pyramiilion

(see that term and also Obelisk).

The pyramids of Egypt are, in tlie first places,

the tombs of kings. The ii.se of this type has

been alleged to cease with the 6th or 7th dy-

nasty (3400 or 3200 b.c); but it exists of a

much later date and jirobably this form of royal

tomb remained common until the coni])lete

establishment, for all classes, of the grotto tomb
during the Middle Emiiire. Even at a still

later time the same form was used on a small

scale for private jiersons.

The royal pyramids are numerous ; but none

have been made the subject of architectural

study except the larger, which are also the more

ancient buildings. That of Medum (probably

4000 B.C.) seems to have been built upon and

around a mastaba ; but it was sheathed with

masonry and Ijrought to a pyramidal form. The
pyramids at Gizeh are nine in number, but the

six small ones are so much less important than

the three large ones that they are commonly
disregarded. The great iiyramids of Gizeh have

been supposed to have gained their great size

from continual enlarging and reeasing during a

long reign ; but this is improbable. At the

same time it is not clear how a pyramid, begun

on a great scale during the author's life, could

have been finished in case of his early death.

Indeed, the great pyramid of Khufu (Cheo])s)

can hardly have been laid out at first on a

smaller scale than as completed ; for the in-

clined passages (see below) would not have

reached a proper place of opening to the outer

air had the building been much smaller. More-

over, the care evidently bestowed upon the angle

with the horizon of the .sloping exterior points

to a carefully planned result. This slope is very

nearly 14 vertical to II horizontal, and when
the limestone casing was in place this slope

must have been very exactly maintained through-

out the exterior surf^ice. In the north face, and

about 50 feet vertically above the site level, is

the only known entrance. Tliis was probably

concealed altogether by the casing. The pas-

sage is less than 4 feet liigh or wide, and goes

dowTi at an angle with the horizon of 26° 41'

for about 300 feet, to an unfinished chamber
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cut in the rock, but at about .jO feet from the

entrance another passage goes oft' from it and

ascends at nearly the sjinie angle. From this

ascending jjassage a horizontal passage goe« oft"

to another unuse<l chamber, while the u|iward

sloping passage continues to the tomb chandler

above. That ujiward sloping jiassage inciea.ses

suddenly to nearly 28 feet in height, and it

maintains that height until at the very entrance

to the scpiare tomb chamber, which itself is not

so high. It is known, however, that aliovc the

sipiare room are several chaniber.s, <livided from

one another vertically by huge stones, the whole

series being intended apparently as a discharge

for the superincumbent weight. This chamber
contains a sarcojihagus wliicli was put into place

before the rooms were roofed. The passages

and the three rooms to which they lead are the

only o])en spaces known to exist in the mass of

the pyramid, excejit two air flues whicii go oft'

fVoni the tomb chamber very nearly jieriiendicu-

lar to the sloping sides of tlie structure. So far

as is known the rest of the building is a solid

pile of limestone blocks roughly squared.

The jjyramids are all mainly cairns, i.e. they

are solid masses of stone, or of brick masonry
;

but each has a chamber or several chambers with

long passages leading to them, which passages

were always carefully concealed ; while false

passages, intended to deceive plunderers, are

found in the larger monuments. The sarcojiha-

gus, or mummy case, was ]jlaced in the tomb
elianiber before this was built, and the sujier-

structure carried on. The pyramid of Dasliur

has a broken slojie, that is it consists of a

smaller true pyramid raised upon the frustum

of a much larger one with steeper sides. That
of Sakkara is built up in six huge steps.

The latest of tlie pyramids which are known
are far in the south, at Napata where they are

of the seventh century B.C., and those at Meroe,

which are thought to be for the most part of the

time of the Ptolemies (306 to 30 B.C.). They
are comparatively high and slender, and they are

also small, the largest of them measuring aliout

6.') feet horizontally on each side. The jiyramid

at lUahuii (see below) is built upon a mass of

natural rock which had been previously freed

from the surrounding soil of a hill, and stone

walls were built ujjon the native rock apparently

to support and surround the brick pyramid which

was faced with limestone. The chambers of this

pyramid are excavated in the native rock and
are reached by a well outside of the building and
on the south instead of the north side.

The great pyramids at Gizeh are those of the

Kings Khufu (Cheops or Chufii), Schefren or

Khaf'ra, and Menkaura (3969-3784 B.C.—
Flinders Petrie). The latest very large one

known to us is much less perfectly preserved
;

it is near the Fayuni, at the place called Illahun,

and is described above.
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A still later one, built by Ameiiemhat III., at

Hawara ia the Fayum, was of brick, cased vvitli

limestone ; it enclosed a tomb chamber liollowed

in a single block of quartzite and roofed by three

blocks of the same material. This brings tlie

history of the larger pyramids to the 12th

dynasty and about l'600 B.C., and witli this the

now ascertained liistory of the more important

royal tonrbs ceases.

The pyramid form was used for tombal struc-

tures elsewhere tlian in Egypt, such as the tomb
of Caius Cestius built into the city wall of

Kome. In modern times it ha.s been indicated

in tombs built against the walls of churches

(but see Obeli.«k, B.). — R. S.

PYRAMIDION. A small pyramid, espe-

cially whi'ii ciiin]ileting a larger form, as the

apex of an obelisk ; it was often sheathed with

metal.

PYTHIUS ; architect and sculptor.

Vitruvius mentions Pythius as architect of

the temple of Pallas Athena at Priene in Ionia,

built about 329 B.C., and as one of the architects

and sculptors employed on the Mausoleum at

Halicarnassus in Caria, begun 348 B.C. He
made the four-horse chariot with attendant

figures which crowned the Mausoleum.

Vitruvius, ed. Marini ; Brunn, Geschichte der
Griecliischfu Ki'instlcr.

QUAD. In the University of O.xford, a

college court ; one of the large open spaces upon
which front the college buildings, which enclose

it on all four sides with usually one or two gate-

ways of entrance. The term is extended to the

few courts which are not completely enclosed.

The term hardly extends to Cambridge, in which

university the word Court is used.

Tom Quad. A gi^eat court of Christ Church
College (which see under College).

QUADRANGLE. A rectangular or nearly

rcctangidar court, usually large and surrounded

by buildings of some importance, as in a college,

a royal palace, or governmental building (see

the abbreviated form. Quad).

QUADREL. A square tile, or the like ; a

quarrel.

QUADRIPARTITE. Made up of four;

fourfold. Quadrijiartite vaulting is the com-

monest form of groined and also of ribbed

vaulting.

QUANTITIES. (See P.ill of Quantities.)

QUARREL. A sijuare or lozenge-shaped

j)icce (if matci-ial. Especially a ])iecc of glass

of such a shajjc, set diagonally, as in a latticed

sash. By extension the o|]ening left or prepared

fur such a s(|u:n'e, as in a window.
QUARREL PANE (See Quarrel.)

QUARRY ([.). (See Stone.)

QUARRY (11.). Same as Quarrel.
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QUATREMERB DE QUINCY
QUARRY BED. (See under Bed ; see also

Masonry.)

QUARRY-FACED. Having a rough face

as if that olitaincd liy siditting from the quarry;

said of stone.

QUARTER. In British usage, same as

Stud.

QUARTER CUT. Same as Quarter-sawed.

QUARTERED. (See Quarter-sawed.)

QUARTER HOLLO>W. A concave mould-

ing or cavetto, of which the transverse section

is an arc of about ninety degrees ; the converse

of a quarter round or ovolo.

QUARTER PARTITION. Same as Stud
Partition (wliidi sec, under Partition; see also

Quarter).

QUARTER ROUND. A convex moulding

or ovolo, of which the transverse section is a

quailrant, or approaches a quadi-ant ; the con-

verse nt' a (luaiter hollow or cavetto.

QUARTERS. Places for lodging taken col-

lectively, or any one such place ; especially :
—

A. One of soldiers of any rank ; more often

used with regard to commissioned officers, as in

such phrases as, " You will find the captain in

his quarters."

B. The cabins of the negroes on a Southern

plantation during the time of slavery, and, to a

certain extent, since the emancipation of the

slaves, the term being applied rather to the

whole colony or village of cabins than to any

house or number of houses taken separately'.

(See ( '.-iliin.)

QUARTER-SAWED. In lumber working,

.sawed into quarters longitudinally;— said of a

log so cut in preparation for the subsequent

making of boards which are cut at 45° with the

first cuts, and hence more or less parallel with

the medullary rays. By extension, boards cut

in such a manner or by any system of approxi-

mately radial cuts. Boards so produced have a

rich .grain, especially in oak, when it is called

the silver grain, and are less subject to shrinkage

and warping.

QUARTZ. Crystalline silica. A hard,

Virittle mineral breaking with a glasslike frac-

ture, and usually transparent to translucent, and
colourless, or of a white, pink, and amethystine

hue. — O. P. M.
QUATREFOIL. (See Foil.)

QUATREMERE DE QUINCY, AN-
TOINE CHRYSOSTOME : arclueologist and
writer on art; b. 175.") (at Paris); d. 1850.

In 1785 he won the prize of the Acadhnie
des Inscriptions et Belles-lettres (Paris) by
an essay on the influence of Egyptian upon
Greek art. In 1791 he was elected to the

Assemblee legislative. In 1824 he was made
dramatic censor and jirofes.sor of archicologj' at

the Cabinet des Antiqiiites of the Bibliothkiue

Nationale (Paris). He published many works
on archaeology and art. Among the most im-
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QUATTRO CENTO
portant are Canova el ses Ouvragea, etc. (Paris,

1834, 8vo) ; JJc VArchitecture Etjuittlenne con-

siderate dans son oriijine . . . ct conijfarfi.e sous

les mSmes rnpjmrts (X I'.lrcliilecturc Grecqiie

(Paris, 180;-!, 4to) ; Dic-tioniuure kistorique

d^Architecture, etc., at first foruiing ])art of

the Encyclopedie Melhodique, and published

separately in 1832 (2 vols. 4to) ; Ilisloire de

la vie et des ouvrages des pins ceWjres archi-

tectes, on I'Art de la Sculpture antique con-

sidire sous nn uouveau jwint de vue (Paris,

1815, folio) ; Restitution des deux frontons

du temple de Minerve <l Athhies (Pans, 182.0,

folio).

Larousse, Dirtiimnaire ; Vapereau, Dictinn-
iinire des LiUenitures; British Musfiim, Catn-
liK/iii' nf Priiihil ISiiiiks.

QUATTRO CENTO, lu Italian, the fifteenth

century, or, move strit'tly, the years which have

fourteen in their number, viz. from 1400 to

1499. (See Cinque Cento.)

QUAY. A. The marginal space around or

ailing the water front of a dock or still harbour,

a river huiding, a canal, or the like, and gener-

ally supported by retaining walls, paved, liglited,

drained, and used for the loading, unloading,

.storage, and shipment of merchandise. The
quay of an important ]iort generally rcqtiires

a large equipment of machines for unloading

and handling cargo, storehouses for its care,

and generally a system of railway tracks for

the prompt reshipment of inland freights.

In New York the quays are largely replaced

by piers covered witli sheds, for the receipt and
temporary storage of goods, warehouses for local

freights being built off the immediate water

front.

Quay walls, which nuist resist the iire.ssure

of the earth behind them, and of the weight of

structures and goods upon them, vary with the

conditions of each case. (See Foundation ; Re-

taining Wall.)

B. A permanent landing place or landing

stage of any sort, as at the side of the tracks

at a railway .station.— W. R. Hutton.
QUEEN. (See Slate.)

QUEEN ANNE ARCHITECTURE. The
architecture existing in England during the

short reign of Anne, 1702 to 1714. The more
important structures of the reign were gener-

ally the completion of designs fixed in all of

their parts before her accession, and Iiut little

that was monumental was begun in her time.

Wren's work upon Greenwich Hospital ;ind

Hampton Court was still going on, and he built

many churches in London and elsewhere, of

which S. Bride's, Fleet Street, is a gooil ex-

ample. The most elaborate single building

begun in Anne's reign was Blenheim, the pal-

ace by Sir John Vanbrugh, built by the nation

for the Duke of Marlborough. The buildings

which are especially associated with the style
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are the minor country hou.scs and many iiouses

in the suburbs of London, liuilt frequently of

red brick, and characterized by sculpture in re-

lief, moulded or carved in the sanu! material.

A certain picturescjueness of treatment, like a

revival of Elizabethan, or even of media;val

styles, in mass, in sky line, and in such details

as ciiimneys, gables, and dormer windows, is

noticeable in these ; and, althougii all is on the

same moderate .scale, and nothing is very mas-

sive or imposing, the style has considerable at-

traction when applied to dwelling iiouses. It

was this character of the buildings of Anne's

reign which caused their acceptance by some

arciiitects of the years from 18(55 to 1885, in

England, as types for modern designing, and

eo\uitry houses of this character- were built in

considerable numliers. A feeble imitation of

these modern buildings was also attempted in

the United States, but usually on a very small

scale, and with such inappropriate materials as

those used in the ordinary frame constructions.

— R. S.

QUEEN CLOSER. (Sic Closer.)

QUERCIA, GIACOMO DELLA. (See

Giaciiiiiii I'clla. i,<uercia.)

QUESEVEAU. (See Coysevox.)

QUESNEIi, FRANCOIS ; arilntect and
painter.

With Claude de Chastillon he made the plans

of the hospital of S. Louis (Paris), which was

built in 1607. Que.snel was the author of the

first geometrical plan of the city of Paris.

Bauclial, Dictionnnire.

QUESNOY. (See Duqucsnoy.)

QUINCUNX. An arrangement of five points,

four lit them licing at the corners of a .square,

and the fifth in the centre. A quineunxial ar-

rangement is a series of (juincunxes forming

collectively eqvudly spaced points at the inter-

sections of crossing diagonal lines, used espe-

cially in tree ]ilanting and gardening.

QUINTEFOIL. Same as Cinquefoil. (See

Foil.)

QUIRK. ^1. A piece taken out or set aside

for some specific purpose, especially from one

corner of a room or plot of ground. In some
old English houses, and in the Hotel de Chuiy,

an enclosed vestibule projecting into the room,

allowing of passage between two other rooms

by cutting oft' a corner.

B. In English provincial use, a cjuarrcl or

lozenge of glass.

C A groove in a group of mouldings, as on

either side of a countersunk or flush bead in

matched and beaded sheathing, or in a beaded

angle or arris. (See also Quirk Moulding, un-

der Moulding.)

QUOIN. ^1. One stone helping to form the

corner of a wall of masonry, esjjecially when ac-

centuated by a ditt'erence in the surface treat-
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meiit of the stones t'onuing the comer from that

of the rest of the wall mass ; one of the stones

foruiiiig such a corner.

B. A wedge to support and steady a stone
;

a pinner.

Rustic Quoin. A quoin or corner treated

witli .sunk joints, the face of the quoins being

generally roughened, and raised above the geu-

QcoiNS OF Cut Stone FoRJiixf; the Angle of a
VV.iLL OF S.MALLEK MATEKIALS.

eral surface of the masonry so as to form a con-

trast with it and give an appearance of more or

les.s rugged strength to the angles, corners, or

reveals so treated.

RABBET. A contiiuious small recess, gener-

ally understood as having a right angle included

between its side.-*, especially one whose sides

enclose a relatively restricted area ; one formed

by two )jlanes very narrow as compared with

their lengtii, such as the small recess on a door

frame, into which the edge of a door is made to

fit, tlie recess of a Ijrick jamb to receive a

windiiw frame, :iiid the like.

RABE, MARTIN FRIEDRICH ; architect

;

b. 1775; d. 185G (at Berhn).

From 1801 to 1804 lie was employeil on the

Schloss at Weimar (Germany). In 1810 he

was appointed professor at the Academy of

Architecture in Berlin, and from 1829 to 1842

was architect of the Schloss in Berlin.

Borniann, Denkmiiler von Berlin.

RACQUET COURT. A court or area in

wliich tlic game uf racquet or racquets is played
;

also written racjuet and racket. (Compare

Tennis Court, Fives Court.)

RAD AND DAB. In England, a coarse

sidistitute for brick nogging between the studs

or (juarters of partitions ; formed of clay and

cho]ipe<l straw filled in upon a rough lathing.

Also called rab and dab.

RADIATING PRINCIPLE. In planning,

a systeiu u.sed csju'cially in jirisuns, and, sonie-
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times, to a certain extent in hospitals, in which,

from a central guard room or administration

building, galleries radiate in four or more direc-

tions. (See Panojjticon : Prison.)

RADULPHE (RAOUL) ; abbots and archi-

tects.

Tlic name of seveial abbots of the monastery

of Mont Saint-Michel (France). liadulijjie (I.)

built four pillars and the base of the tower,

between 1048 and lOGO. Raduljjlie (II.) built

three Viavs of the nave and the ]ior(-h, between

1 160 and 1 184. Eadulphe (III.) (d. March 18,

1218), continued the McrveilJe about 1212.

Hericher-Bouet, Moit Snint-M ii-hij.

RAFFAELLO DA MONTELUPO ; sculp-

tor ; 1 1. 1505 ; d. 1557.

A fragment of INlontelupo's Autobiograjihy is

published by Gaye (op. cit.. Vol. III., 581), and

translated by Perkins {Tuscan ScvJj^tors, Vol.

II., p. 72). Montelupo is best known as one

of the chief assistants of Michelangelo Buonar-

roti (see Buonarroti). He made, under his

direction, the .statue of S. Damiano in the new
sacristy of S. Lorenzo in Florence (for the

statue of S. Cosmo, see Giovanni Montorsoli).

Feb. 27, 1542, he contracted to finish three

statues for the tomb of Julius II., by Michel-

angelo. He made several bas-reliefs for the

Casa Santa at Loreto. Monteln]io assisted

Bandinelli in the completion of the tomb of

Leo X., at the church of S. Maria Sopra

Minerva in Rome, and designed the monument
of Baldassare Turini at the cathedral of Pescia.

He assisted in defending the Castello di S.

Angelo during the siege of Rome in 1 527. He
died at Orvieto while assisting Sanmicheli (see

Sanmicheli, M.), and Simone and Francesco

Mosca in the constniction of the altar of the

Magi in the cathedral.

Miintz, ncnaissnnce ; Va.sari. Milane.si ed.
;

Perkins, Tiisrtin Srufptiirs ; Gaye, Cartcijgio ;

Fnnii. // Dnomo di Orrii'ta.

RAFTER. A roof beam ; one of those

wliiih are set sloping, the lower end bearing on

the wall plate, the ujjper eml on the ridge piece

or its equivalent.

Angle Rafter. In English usage, strictly the

jiiincipal rafter un<ler the hip rafter ; it carries

the [lurlins, i.m which rest tlie jack rafters and

hips.

More commonly, in the United States, any

rafter at the angle of a roof, wiiether principal

or secondary.

Auxiliary Rafter. In a truss, a rafter used

to stiffen the principal rafter as by doubling it,

or, as in a ipieen post truss, to go from the tie

beam to the queen post, thus doubling the

slojiing chonl of the truss in that jilace.

Binding Rafter. .\ timber to .su)iport rafters

at a point between the jilate and thi' ridge. It

may be a purlin.
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RAFTER PLATE
Common Rafter. A ratter to which the

roof sheathing is nailed, as ilistinKnisiiecl from

tiie main rafters or truss rafters, ami from hip,

valley, anil other sjieeial rafteis. In trnsseil

roots they are ordinarily earrieil l)y the purlins,

and S])aeed IG, 20, or 24 inehes on centres
;

their scantling varies greatly according to tiie

character of the roof.

Compass Rafter. In an ornamental roof

truss, or the framing of a gable, a rafter cut to

a curve, either at both edges (inner a,nd outei-)

or on the inside only.

Crook Rafter. .Same as Knee Rafter.

Cusliion Rafter. Hame as Auxiliary Mafter.

Jack Rafter. One rea(^hing from the angle

rafter to the plate, and therefoi-e short.

Knee Rafter. One taking the jilace of a

Knee, I.e. of a brace fitted into the angle

between a principal rafter and the tie beam or

collar beam.

Kneeling Rafter. Same as Knee Rafter.

Principal Rafter. The diagonal member of

a roof truss or |irinci|ial.

RAFTER PLATE. (See Plate.)

RAG WORK. R(_iugh masonry built with

\iiidii'ssed tiags or flat stones.

RAIL. In carpentiy, any horizontal member
mortised or other\vi.se secured between or upon
two posts, forming a frame or panel, as, tirst,

in fencing, wlicther the closure is made by sev-

eral [jarallel rails or by only two to give nailing

to jjaliugs ; second, as a coping to a balustrade,

when it is called a hand rail ; third, in panelling,

doors, and the like, being the horizontal member
of the frame in which the panels are set, the

vertical members being the stiles. The rails of

massive stone, elaborately sculptureil, which form

the ceremonial enclosures of ancient Buddhist

topes, temples, etc., in India, are among the

most characteristic and important features of

Bnddliist architecture.

Clamp RaU. In carpenter work, a piece re-

ceiving the ends of a number of boards in a

piece of ceiling, a platform, trapdoor, or the like.

The clamp usually has a groove run along the

edge into which the ends of the boards fit with

tongues or tenons. In the United States, called

more often Cleat or Batten.

Frieze Rail. In a framed door or the like,

that uc.'vt lit'low a frieze panel.

Hanging Rail. In a door, window sash, or

shutter, hung with hinges at the top or bottom,

that rail to which the hinges are attached. (See

Hanging Stile, under Stile.)

Lock Rail. In a framed door, that rail which
comes nearest to the place for the lock, and,

therefore, generally alxmt three feet from the

ground.

Meeting Rail. (See under M.)
RAILING. Primarily, any structure or

memlier composed mainly of rails ; in common
use, a parapet, enclosure or the like made with
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slender bars and of no great size. Su(-h a para-

pet, whether consisting of balusters (see Balus-

tei-) or of a trellis of wire or laths, or of iron bars

eijua! or nearly so in tliickne.s.s, or pai-allcl or

]i('arly so, is called a railing, but the term does

not cinnmcjnly include balustrades or the like of

stone.

RAIL^WAY BUILDING. Any structure

es])ecially prepared foi- the business of a railroad

or railway ; especially such a building as is of

peculiar fashion and constniction, as fit for that

service only, or chicHy. (See Baggage Room

;

Depot ; Engine House ; Round Hou.se ; Station

;

Waiting Room.) Freight sheds and car sheds

are not peculiar in design.

In addition to these the central offices of rail-

roads require a great number of nxjins, which

are contained in very large and costly buildings
;

but these ditt'er in no important res|)ect from

other large ortice buildiiigs. There are, in some

cities, hotels combined with terminal stations,

but these, also, are merely ordinary hotels built

between the car sheds and the street.

RAIMOND (RAIMONDUS) ; architect.

Rainiond, mn'ilri' d'uunc of Carcassonne

( France ),
planned the cathedral of Lugo

(Spain), and conuncnced its construction in

1169.

P.auclial . Dii't innn" irr.

RAINALDI, CARLO; architect; b. 1(311;

d. 1691.

Carlo was a son of Girolamo Rainaldi (see

Raiiialdi, G). He was the leading architect of

the great church of S. Agnese, in the Piazza

Navona, Rome. One of his best buildings, and

a fine example of the baroque style, is the church

of S. Maria, in Campitelli (1665). He also

built the fac.'ade of the church of S. Andrea

delle Valle (see Pietro Paolo Olivieri), and the

twin churches of S. Maria de' Miracoli and S.

Maria di Monte Santo, in the Piazza del Po-

polo (about 1662). All the works mentioned

are in Rome.

Gurlitt, CrPschiiMe des Baroclstilrs in Italien ;

Ebe, Spdt-Bi'iKtissnnci' ; Strack, Baudenkmiiler
Boms.

RAINALDI, GIROLAMO ; architect ; b.

1570; d. 1655.

A pupil of Domenico Fontana (see Fontana,

D). He was much emidoyed as engineer, espe-

cially in laying out the harbour of Fano (Italy).

About 1623 he built the church of S. Luca at

Bologna. Rainaldi was one of the many ar-

chitects called upon to make designs for the

faij-ade of the church of S. Petronio (Bologna).

He was also employed by the Farnese and Este

families, at Parma, Modena, and Piacenza. He
returned to Rome in 1650, and built the Pa-

lazzo Pamfili, in the Piazza Navona.

Gurlitt. Gf'srhichte des Barockstiles in Italien;

Ebe, Spiit-Benaissance.
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RAINALDUS
RAINALDUS ; architect.

One uf the architects of the cathedral cif

Pisa: tlie fai;aile finished aliout 1100.

RAINERIUS (RANUCIUS) ; architect.

Hu iiuulc tiie central window of S. Sil-

vestro in Capita, Rome. Works of his sons

Nieolaus ami Petrus are dated 1143 and

11 GO.

RAISER. Same as Riser.

RAISING. ^1. In the technical sense, the

process of lifting a building, or part of a build-

ing, by means of screws, the hydraulic pi'css,

or other mechanical appliances. The subject

is treated at length under Shoring.

^J^^A

RAMP
RAM. A. A large weight for driving piles,

and the like.

B. A machine for raising water. (See Hy-
draulic Ram, below.)

Hydraulic Ram. A mechanical device,

operating automatically, for raising a small

quantity of water by utilizing the force ob-

tained by the fall of a large body of water,

the height to which the water is raised being

often many times greater than the fall. The
water lifted may be either from the same source

which furnishes the power operating the ma-
chine, or from a different source, and the ram
is called either single or double-acting. The

.^...._V ...J,.- I, I iriTn

^^ieaiu,

'i^'S^^^^>i3
gw^iirfe ^fiiiSisi^

RAMPAKT CAliKVTNd AN InNKR AND AX OuTER CkEXEL.^TED PARAPET, ALLOWING OF T%VO LiNES UF
Bowmen, etc. W.\lls of Pumpeii, Campanh, Italy; Probably c. 200 B.C.

B. Same as Rearing.

RAISING PIECE. In carpentry, a piece

of tiiidicr like a wall plate. (See Bolster.)

RAKE. Inclination or slope, as of a roof or

of a lli'jht of steps in a staircase. (See Pitch.)

RAKE; RAKE OUT (v. t.). In masonry
W(prk t(i rcniuve. as by scraping, the mortar joints

at the face of the work to a slight ilepth, in or-

der that they may be finished by pointing. In

masonry intended to receive very heavy jjress-

ure, such raking is done during, or innnedi-

ately after, the completion of the wall or pier,

in order to relieve the outer edges of the stones

or bricks from the subsequent strains whicli

might otlierwis(! cause the nuiterial to syiall at

the face. (See Point.)
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raising power is given liy the elastic reaction

of a confined volume of air, which is compressed

by the falling water.

RAMESSEUM. A group of buildings in

Egyjit, ;niiiiii^- the luins of Thebes, believed to

.serve as a memorial to Ramses (Ramcses) II.,

and including an enormous gateway with jiylons,

two great courts sw'ronnded by colonnades, and

one large hypostyle hall, with many smaller

tliiiugh still inijiortant rooms.

RAMP. An inclined ijjane, as of a floor rising

from a lower to a higher level, taking the jilace of

steps ; .specifically, a concave connecting sweep in

a vertical plane, as on a coping or hand rail, where

it turns from a .sloping to a horizontal direction,

or rises from one level to a higher level.
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RAMPART
RAMPART. A wall (if (lofence. In an-

cient and ni('ilia!val f'oititicutiun, a wall of

masonry, thii^k and solid enough to resist the

rain or the pick for a long time, and to afford a

broad platform on the top for the defenders;

and high enough to give these a great advan-

tage over the assailants; (see Battlement;

Hoard; Machicolation; Parapet). In modern

fortification, a l)ank of earth, showing grassed

slopes to the assailant, but often faced with

masonry below. The top of the rampart is

always faced with a parapet, which, in this

sense, was crenelated before the use of gun-

powder, then broken by embrasures, and finally

left with ;i uiiifiiriu Ikh i/.imtal top.

RANCH ; RANCHE (from the Spanish

Rancho). In the western United States, a

tract of grazing land, including also the house

upon it ; also an ordinary farm not devoted to

stock raising. The forms rancho and ran-

cheria have also been used.— F. S. D.

RANCHERIA. A collection of herdsmen's

huts or an Indian village of a temporary nature

in the southwestern United States and Spanish

America ; not applied to stone or adobe struc-

tures of the Pueblo type, but to clusters of

frailer shelters like those of the Crila Pimas.

The term " rancho " had a similar application.

(See Ranch.)— F. S. D.

RANCHO. (See Rani-h ; Raiiclicria.)

RANCONVAL or RANGUEVAUX, JE
HAN ; architect.

A son or pupil of Henri Ranconval, miiHre

des veuvres of the city of Metz (Lothringen,

Germany). In 1468 he was architect of the

cathedral, and about 1473 succeeded his fother

as maitre des antvres of the city of Metz. In

1477 he designed the tower of La Muette at

the cathedral. In 1481 he commenced the

church of S. Symphorien at Metz.

Bauch.Tl. Diclionnaii-r.

HANDLE BAR. An iron bar built into

the jamb of an open fireplace, and projecting

so that pots may be suspended from it for

cooking over the fire. (See Chimney Hook,
under Hook.)

RANDOM COURSED WORK. Masonry
laid in regular courses, which differ one I'rom

the other in height.

RANDOM RANGE WORK. (See under
Range,

)

RANDOM TOOLED. Wrought to a sur-

face with irregular tixiling; said of stone work.

RANDOM WORK. Same as Random
Range Work.
RANGE (I.). In masonry, a row or course,

as of stone. This is an attributive term, used

alone or in composition, to express the amount
of regularity of the face work.

Random Range Work. Masonry of rec-

tangular stones not laid in regular courses, but
broken up by the use of stones of diftereut
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RAYMOND DU TEMPLE
heights and widths fitted closely; otherwise

called limkcn ashlar oi' random work.

Broken Range Work. Masonry of stones

laid in conr.ses, but not contimiously, the courses

being of ditt'erent heights, and any one course

being broken at intervals into two or so that

three courses correspond with two, or the like.

RANGE (II.). An apparatus by which
cooking is done, having one or more compart-

ments in which fire is maintained, one or more
(jvcns and arrangements for the accommodation

of the various cooking utensils, pots, .saucepans,

etc. In their simpler firms, ranges are hardly

to be distingiiislieil from cooking stoves, except

as bring more permanently installed.

RANUCIUS. (See Raineriu.s.)

RAOUL. (See Radulphe.)

RAPHAEL. (See Santi, Rattaello.)

RATH. A primitive fort, of which many
remains exist in Ireland, consisting of a rude

ram]5art of earth or stone, or both, enclosing,

generally, one or more huts.

RATHHAUS. In Germany, a building for

government purposes, esjjecially of a municipal-

ity ; a term corresponding nearly with Hotel de

Ville or Mairie, City Hall, Palazzo Communale
(see those terms). Since about 1880 generally

Rathaus.

RATHSHAUS. A building belonging to

the municipality of a city or town, to whatever
purjiose it may be put. Since about 1880
Ratshaus.

RATHSKELLER. Primarily, a cellar of

the Rathhaus or Rathshaus ; hence, as the

term was taken as a name for places of popu-

lar resort, a beer hou.se ; a German restaurant

or Knei]ie when occupying a basement.

RAUCH, CHRISTIAN DANIEL ; .sculptor;

b. Jan. 2, 1777 ; d. Dec. 5, 18.57.

Ranch was a pupil of J. G. Sehadow (see

Schadow, J. G.), in Berlin, and of Ruhl, at Cas-

sel. In 1811 he made the reclining statue of

the Queen Louise for her momunent at Charlot-

tenburg. He made, in 1815, statues of the
Generals Scharnhorst and Biilow, in Berlin, and
in 1826 statues of Bliicher for Bre.slau and Ber-

lin. He designed also the Diirer monument at

Nuremberg, about 1829. About 1833 Ranch
made six statues of "Victories" for the Wal-
halla, near Ratisbon (see Klenze). His most
important work is the monument to Frederick

the Great in Berlin.

Effgers, ChriMian Daniel Itunrli ; Clieney, Life
of Cltii)<ti<in Haiir/t.

RAYMOND DU TEMPLE ; architect ; d.

about 1404.

He seems to have been employed on the old

Lou\Te (Paris) as early as 1364. At that date

he built a stairway on the south side of the

north wing of that building. He made exten-

sive additions to the palace in the reign of

Charles V., which inchuled the Tour de la
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RAYMOND
LibrairiP, where the king's manuscripts were

stored. Witiiin tlie iiahiee lie huilt tlie Sidleti

du roi et de la reine. In l.'iTO lie aiipoars

as maltre mmpn of the eatlieilral of I'aris,

probably succeeding Jehaii le Bouteillier (see

Bouteillier) ; in 1370-1385 he built the chaiiel

of the coUI'ije de Beauvais. He was enii)loyed,

in 1387, on the royal palai* on the He de la

Citd (Paris). In 1401 he made a visit of in-

spection to the cathedral of Troyes (France).

Du Temple is undoubtedly the autlior of the

chateau and chapel of Vinccnnes, near Paris,

which was built for Charles V. about 1379.

Berty, Topoyraphle ; Christine le Pisan, Fails

et bonnes Mxurs du Sage roi Charles; Bauchal,

Dictiitnncdre.

RAYMOND, JEAN ARMAND ; archi-

tect ; b. April y, 1742 (at Toulouse); d. Jan.

29, 1811.

Raymond was a pupil of Jacques Francois

Blondel (see Blondel, J. F.) and Leroy, and in

1766 won the Grand Prix de Rome in archi-

tecture. In 1787-1788 he was appointed ar-

chitect of the province of Languedoc. He went

to Paris after the Revolution, and was associ-

ated with Chalgrin (see Chalgrin) in designing

the Arc de Trioniphe de I'Etoile. His design

was accepted at first, but was afterward re-

placed by that of Clialgrin. Raymond retired

from the association with Chalgrin Oct. 31,

1808. He was eraphiyed on the Louvre, the

Bibliothfeque Nationale, and the Opi^ra.

Tliierry, Arc de Triomphe de I'Etoile ; Lance,

Dirtionniiire.

RAYONNANT. Radiating; referring, in

decoration, to any system dependent u))on the

radiation of lines from a centre. The term is

specifically apjilied to a certain character of

tracery prevalent in French Gothic from the

end of the thirteenth century to the end of the

fourteenth.

READING DESK. In ecclesiology, that

which is used to support in a proper position

the book of the Gospels or of the Epistles, or,

in some forms of worship, the lectionary, the

antiphonary, and other service books. (See

Ambii : Lectern.)

READING PEW. In Protestant churches,

a pew appropriated to the reading of a jxirt of

the service ; useil instead of a lectern. This

term is sometimes extended to the clerk's desk

below the pulpit. (See Pulpit.)

READING ROOM. A room in a club,

library, hotel, or public institution, especially

adapted and appropriated to reailing. In a li-

brary, often wholly separate from the rooms

useil for the storage of books.

READING STALL. A chancel pew for

the use of the priest, situated between the

choir stalls and the chancel rail, and from

which the lessons and notices are read.

— C. C.
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REFECTORY
REARING. The process, now almost obso-

lete, cil' erecting a building by raising the sepa-

rate frames of the walls, etc., each of which has

been previously framed, wholly or in part, in a

hoiizontal position. Forini^rly, an occasion of

ceremony. Hence, a frame liuilding was (com-

monly known as reared, to distinguish it from

tho.se of masonry. In the United States, the

operation anil the occasion is known as Raising.

REBATE. S;inic ;is Rabbet.

RECEPTION ROOM. An apartment espe-

cially adapted for the fornud reception of guests.

In a small establishujent, the [larlour or draw-

ing-room serves this purpo.se ; but in a club,

large residence, or the like, these aiiartments

would be distinct, and, frecjuently, on another

floor.

RECITAL HALL. A hall intended for the

giving of concerts with a few performers, solo-

ists, quartettes, and the like. (See Concert

Hall; Music Hrdl.)

RECREATION PIER. A waterside pier

or wharf, jiart of which is set apart for open

air recreation and entertainment. In the east-

ern United States such piers have usually two

stories and a roof, the lower story, level with

the street, being u.sed for wharfage, and the up-

per part open to the public.

RECTORY. In England, the residence of

a rector. (See Manse ; Parsonage.)

RED ANTIQUE PORPHYRY. Same as

Ros.so Antic'i.

RED BRICK. (See under Brick.)

REDUCT. A small piece, as a quirk, taken

out of a larger piece for the sake of conformity,

symmetry, or balance, as in a room, a corner re-

placed by a diagonal wall to correspond with a

corner fire]ilace or wuidow.

REED. ^1. One of the members in reeding.

li. S:imc as Cable, B.

REEDING. A series of small, similar, con-

vex or beaded mouldings used to decorate a

plane surface, as a panel or frieze, or a curved

surface, as a column ; a surface ornamentation

the reverse of fluting ; cabling. The lower por-

tion of the flutes in a series is frequently occu-

pied by reeding set in the concavities. (See

Cable, B.)

REEL AND BEAD. A bead moulding

broken into short lengths, so that one elon-

gated section or piece of the beading, from two

to five diameters long, alternates with two or

three spherical, nearly spherical, or angular

sections. These pieces are sometimes repre-

sented as strung together by a much more

slender rounded moulding.

REEPER. In the East, a piece split length-

wise from the fibrous trunk of a palm tree, used

for building purposes. By extension, a wall or

screen made with a succession of such sections.

REFECTORY. An eating room ; sjjecifi-

cally, a hall in a convent, monastery, or puVilic
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REFERENCE LINE
secular institution where the meals are eaten, or

one building of a group of buildings appropriated

to this use.

REFERENCE LINE. On a drawing, plan,

or the like, a line used to indicate the direction

and limitation of any measurement or dimension

which may be noted in figures.

REFERENCE POINT. In drawing, a point

showing the limit of a measurement or dimen-

sion, as indicated by a crowfoot at the end of a

Reference Line.

REFINEMENTS IN DESIGN. Inten-

tional ileviaticius from mechanical exactne.ss in

architectural design.^ These refinements do not

relate to such general disposition of the masses

nor to such shaiiing of the details as come
under the head of architectural composition

;

they are elaborate devices, tending to give

subtile artistic variety and interest to the

architecture, by delicate curvatures of appar-

ently straight lines, by slight differences in

sizes of corresponding ])arts otherwise presum-

ably equal, and by a great number of variations

and modulations too slight to attract attention

as irregularities and yet sufficient to produce an

agreeable eft'ect.

The engineer's point of view, as it may be

called, is that in a building straight lines should

be mathematically straight and vertical and

horizontal surfaces and lines actually vertical

and horizontal ; also that apparently parallel

surfaces and lines should be actually parallel

:

in a word, it assumes mechanical or mathe-

matical accuracy of construction as a standard

of excellence. The artist, however, is influ-

enced in his ideals by what he sees in nature.

His is the primordial or natvual ideal and is

fundamentally deiiendent upon free-hand work.

The very irregularities inseparable from the

most perfect free-hand work become agreeable

to the trained artistic sense, and just so far is

the dull monotony of machine work repellent.

The painter will prefer for a subject an old

house with picturesque variations and delicate

modulations given by time to a new villa freshly

painted, which is, of course, lacking in such

modulations.

It is interesting to note in Greek ornament
how rarely any form is exactly repeated. The
oppo.site leaves of an anthemion will not be

duplicates, one turn of a scroll will be almost

invariably a trifie larger than another, and
even in the most perfectly finished scrolls,

breaks in the e.xact continuity of curves will

occasionally be noticed. The Greeks unques-

tionably designed tiieir buildings as well as

their decorative patterns from tlie artistic

standjioint, and shaped them with the free

' Tlic term is caiiahle of other interpretations
;

but tlie peculiar nnimrtancc of the recently oli-

.servcd and surprisiii"; deviations named in the
definition above require sjK'cial examination.
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hand ; hence their work was full of animation

and interest, their walls, their sjjacing having a

charm and grace which is utterly lost in the

dull copies of cla.ssical porticoes made a genera-

tion ago in ignorance of the higher qualities of

Greek art.

If, then, these peculiarities are hardly ob-

served in modern architectural practice or in

the instruction given to the modern architect,

it is to be observed that such practice and in-

struction are so largely based upon drawings
that, first, the student is a student not of Greek
biiihliiig, but oi' drawings of it, in which the

refinements could not be given, even if the

ilruughtsman cared for them ; and, second, that

the architect's career is more dependent upon
the agreeable ett'ect of his drawings upon his

employer than upon the effect of his completed

building. The architect to-day does not carry

his free-hand design into execution, but passes

it through the ordeal of mechanical draughts-

manship ; whereby, as every practitioner knows,

it loses immediately almost all its charm and
the freshness of the original sketch, and tends

to become hard and iminteresting. This

tendency existed to a great extent in the time

of the Renaissance; and still more geneially

(hu'ing the Cinque Cento. The fifteenth century

student of art studied and measured the le-

mains of antiquity, and this unquestionably

brought new ideas into architectural design,

hut he did not acquire the age-long traditions

of the earlier art. Neither did lie always re-

tain the traditions of his own past, of the

medifeval art in which his masters had worked.

Such traditions would, with the natural de-

cadence of art, become confused, misunderstood

and overlaid with eccentricities; and it is but

natural that when the rich and alluring vista

of classical art opened before men's eyes, they

should hasten to discard all hampering tradi-

tions, the good with the bad. In this way,

while the traditions of the Greeks or the Greco-

Roman builders were not to be recovered, those

of the Middle Ages were of course neglected.

As to those traditir)ns which classical an-

tiquity cherished, it is only since exact meas-

urement h;is proved the existence of a great

nundjer of refinements in classical work that

the statements of Vitruvius (III., 3) concerning

tiie horizontal curves have been apjn-eciated and

generally believed. Stuart and Revett meas-

ured the Parthenon in 1756, but they observed

no refinements, not even the entasis in the col-

umns, which, indeed, was fir.st discovered by

Cockerell in 1810. Lord Elgin did not notice

the curves in the entablatures when he had the

sculptures removed in 1801. Donaldson in

1829 discovered that the axes of the columns

were inclined inwards from the vertical, aiul

later measurements of the drums showed that

the slope of 1 in 131 was provideil for very
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REFINEMENTS IN DESIGN
exactly iu the stoiii; cutting. Iii 1S,'J7 JViiue-

thoriu! discovered tlie convexity of steps and

ent:il)liitures ; and at the same time Hot'cr and

Sciiaubert readied similar conckisions inde-

pendently. Penrose, in 1845, 1846, and 1847,

observed a great number of refinements wliieii,

with later discoveries, form an imposing .scries

;

tluis, of two neighbouring capitals the abaci are

not of the same size, no two adjacent (H)lumns

are of equal diameters nor any adjacent metopes

ecjual, and no two adjacent intcrcoiiuuniations

are equal. The faces of the entablatures and

even of small fillets are rarely vertical, the

architrave, frieze, and tympatnun lean back

ward, the antefixes and faces of fillets, forward.

The side walls have a .slight batter, the door

jambs and the pilasters at the angles lean

forward, the main, ap|jarently horizontal lines

are all curved, and the four corners of the l>uild-

ing coincide perfectly with tiie free-hand habit

of work. IMost of them are too delicate to be

visible at all on the architect's customary scale

drawing, and they would probalily never have

been thought of if tiie Greeks had worked

under the disadvantages of the modern methods
of architectural designing.

Most of the Greek buildings, partioidarly

temples, show analogous refinements. The
temple at Ptestum has vertical curves in the

cornice under the pediments, but the cornice on

the side is curved outward on the horizontal

plane. The Maison Carree at Nimes has hori-

zontal curves in the cornice; and the base is

also curved horizontally, but in a less degree.

In Egypt also the courtyard of the temple of

Medinet Habou has horizontal curves in the

cornices, whicli curves are undoubtedly of origi-

nal construction.

After the discovery of these refinements in

Greek art and before their existence in later

work was suspected, various attempts were

made to suggest an adequate motive for their

introduction. Perspective illusion, that is to

say, a desire to give an apparently increased

size to the building; the desire to correct that

delusion of human sight whicli makes a hori-

zontal cornice under a gable seem to sag;

artistic preference; all were suggested, but a

closer examination of the evidence seems to

show that the third is not an accidental but

the principal motive. It would seem that the

theory of perspective illusion has very little to

support it, and the theory of visual correction

even less. If, however, we can give a satisfac-

tory reason why a column should have an

entasis, that same reason will suffice to account

for all the other refinements as yet known to

exist, at least in classical work. The only

satisfactory explanation of them is that tiie

entasis and other such refinements were intro-

duced from artistic preference, from delight in

the abstract beauty which results from their use.
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\\'ith regard to mcdiieval buildings, the ex-

istence of apparently deliberate irregularities in

measurement was pointed out by Kuskin in

Tlie Seven Lamps of Architecture, publislicd

in 1849, and in Tlte Stones of Venice, \mh-

lishcd ill 1851; and VioUet-le-Duc in the

Dictioiinaire tie I'Architecture Frum-uise,

s.v. Trail (Vol. IX., first imbli.shed 1SG8),

deals with the same subject. Tiiere has been,

however, no such comprehen.sive investigation

as that undertaken by Professor W. H. Gooil-

year, of which tin; results were published in

part in the Architectural Record (Vols. IV.,

VI., VII., IX. ; New York).

In such investigations great discretion must
be exercised. It is evident that thrust and
settlement may produce unexpected results

;

masonry is, moreover, plastic to a certain ex-

tent, and stone may be appreciably distorted

by long-continued i)ressure. There is, too, tiie

element of mere carelessness and incapacity for

accurate work to be considered. The case is

further complicated by the fact that these re-

finements are not universal in mediaeval build-

ings. They are usually present in direct ratio

to the amount of Byzantine influence visible in

the work. Where they exist it is generally iu

larger and richer churches rather than in the

poorer ones— and this has evidently some
bearing uijon the question whether they are the

results of carelessness or of design. Where
tlie same irregularity occurs on both sides of a
church in corresponding jilaces, where a cornice

has an even and regular curvature, and examina-

tion shows that the stones were originally cut

to fit the curve, where a curve in jilan is regular

from the base of the walls up, with no opening

of joints, or where a striking irregularity of

arrangement is found repeated in a large number
of instances, the conclusion seems irresistible

that these particular deviations were intention-

ally put in. The objection that one feels to

the belief that the leaning tower of Pisa,

for instance, was intentionally built with so

marked a slant does not hold in the case of in-

conspicuous irregularities, and this idea of incon-

spicuousness is part of the essential character

of refinements in design. It is evident how
inconspicuous they generally are when we con-

sider the surprising fact that irregularities so

large as some wiiich have been pointed out
should have remained unnoticed by thousands
of visitors until revealed by careful measure-
ment.

Mr. Goodyear cites many cases of schematic

variations in spacings of nave arches, of con-

verging walls or pier.s, of distorted plans, of

cross arches set at diflerent levels, and of slop-

ing floors ; the instances are to be counted by
scores ; and all this in Italy alone. No indi-

vidual cases in medieval work are known where
all the means tending to produce false perspec-
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REFINEMENTS IN DESIGN
tive are used at once. For a church interior,

these means would be, first, ]ilai-ing the elioir

on a (htt'erent axis witli tliat of tlie nave ; sec-

ond, an upward slope of the floor toward the

choir ; third, converging walls or piers ; fourth,

a fulling line of the capitals and of the nave

arches or of the ceiling; fifth, regularly dimin-

ishing spacing and size of columns in the nave

arcade. All these devices never occur in any

one example; but several are combined in some
cases. Thus, in the basilica of S. Pietro at

Assisi, the upward-sloping floor is accompanied

by the fairly regular drop of the levels of the

capitals. Many other churches have also

upward-sloping floors; such are S. Maria in

Ara Coeli, S. Saba and S. Sabina at Rome,
and the cathedral of Genoa. Convergence

toward the choir is shown in S. Stefano at

Venice, S. Antonio at Piacenza, and S. Giorgio

in Velabro, at Rome, where the nave narrows

about a foot toward tiie crossing. Curvature

in plan is seen in the fronts of S. Mark's at

Ravenna, where the nave columns are set on

parallel curves six inches ofl' the straight line

;

this curve being convex to the nave on the

right hand and concave on tiie left, and tiie

curvature extends up through the clearstory

wall upon which are the original mosaics.

The divergences in Pisa cathedral are most
marked and striking ; note the last item in

bililiography. Even in the fourteenth century,

and in the elal.iorate Gotliic church of S. Ouen
at Rouen, both w-alls of the church and both

lines of piers are set on a curving plan ; and
the late cathedral of Orvieto has both gallery

walls curved concave to the nave. Refinements

in the spacing of nave arcades occasionally take

the form of successive increase of dimension

toward the choir.

It is prol>alile that further research will

show that, tliroughout the MidiUe Ages, and
as long as traditional methods jirevailed in any

country, such devices were employed by masons
and l)y roofers, working without direction fi'om

professed architects. Thus, the slater or roof

tiler, who diminishes the .size of his tiles or

slates as he approaches the ridge, is evidently

carrying out a simple old device for securing a

proportion or balance between the top and the

bottom; just as the scales of a fish diminish

with the girth. So the stone masons who put

up a tall pole in the axis of the sjjire they are

building, and who diminished the heigiit of this

pole from day to day, building always so tliat

the slojic of the spire was directed tow-ard the

upper end of the pole, were giving the same
entasis to the slope that a Greek artist gave to

his shafts. (See Entasis; Grecian Architec-

ture; Leaning Tower.)

(See Hibliography under Grecian Architecture
;

e.specially llie works of Cockercll and I'enmse.)
Pennelhorne, Geometry and Optics <jf Ancient Art,
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REGISTER
1878; Hofer, in Wiener Bnnzeilunn for 1838;
Schaubert, Die Akropoli^ van Athen naeh den
Neiiesteji Auayreibtinijen, 18o'J ; The Arcftttecttiral

Record, as mentioned in the text ; Thiersch, Op-
tische Tiiuschxinrjen anf dem Gebiete der Architec-
tnr, in Zeitschrifl Jur bamcesen, v. 23, p. 9

;

Boutmy, Le Parthenon et le Genie Grec, originally

lasued as Philosopliie de VArchitecture en Grece

;

Hauk, G., Vie subjective perspective tind die hori-

zuntalen Curven des Dorischen Styls, Stuttgart,

1879 ; Ruskin, Seven Lamps of Architecture, 184!)

;

Stones of Venice, 18.J3 ; Goodyear, A Lost Art, in

Scribner's Monthly, August, 1874; the same {The
Field of Art), September, 1898; Smithsonian He-
port for 1894 : J. H. Middleton, in 77ie Nineteenth
Centwy, ahout IHlK! ; C. J. MacCartliy, Some In-
tentional Irreiiularities in Italian Mediieval Archi-
tecture, in The Irish Builder, ¥eh. 1, l«i)9, a
Lecture before the Royal Institute of the Architects
of Ireland ; George Coffey, in Archasological
Journtd, December, 1900. Lecture before the Royal
Archajological Institute of Great Britain and Ire-

land. Also, soon to be published. Memoirs of the

Museum of the Brooklyn Inslitnte of Arts and
Sciences. ., ^ ,,— George Louis Heins.

REFLECTION. (See Lighting.)

REFLECTOR. A. In acoustics, a sound-

ing-board ; a hard surface behind and above the

speaker or orchestra, serving to give an im-

mediate instead of a more distant reflection of

the sound to the audience. Its service is two-

fold : tliat of strengthening the sound, and that

of preventing distinct and di.sturbing echoes.

It is sometimes flat, as illustrated liy tlie great

reflector over the orcliestra in the present

Boston Music Hall. When the source of sound

is localized, as in a pulpit, the reflector is gen-

erally concave. However, its exact form,

spherical, ellipsoidal, or parabolic, is a matter

of but little importance, especially for the lower

notes. The extremely high notes, being less

diffracted, obey more definitely tlie ordinary

laws of reflection. ( See Music Hall ; Sounding-

boanl.)— W. C. S.'

B. In lighting, a iiolished surface of metal

or glass arranged to reflect or give any desired

direction to rays of sunlight, as mirrors, or to

rays of artificial light by the use of plane, jiara-

bolic, elliptical, or other concave or convex sur-

faces.

REFRACTION. (See Ligliting.)

REFRIGERATOR. A box or chest,

wlietlier portable or fixed, a chamber or appa-

ratus, designed to keep its contents at a low

temperature, being provided with a com]mrt-

ment for ice (or receiving cold air currents from

an ice or freezing machine) and other compart-

ments readily acce.?sible for the .storage of

perishable |)riivisions.

REGISTER (I.). A contrivance connected

with a duct, arranged either to control the in-

ward passage of warmed air or fresh air, or to

allow foul air to escape. It is usually a jiierced

screen, beliind which slats are arranged, rotating

or sliding, and controlled by a handle in front

of the screen.
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PLATE XIII

HENAISSAXCK

Interior of S. Lorenzo in Florence ; the first

churcli built by Urnncllcsco after his ileclaration.s
of iirincipies witli re<,'anl to tlie revival of classical
architecture, lie felt oljliijeil to set an entablature
upon tlie capital of each column, although the en-

tablature itself was to carry the abutment of two
an^hes ; but he rcducecl the entablature in every
ilimension so tlial it is in fact a sec^mdary or upper
capital. Hnniellesco's connection with the church
dales from 1440.
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REGISTER
REGISTER (II.)- Siiiiie a8 Metre.

REGLE. In building, a groove or channel

by wliich tiie nioveinciit iit' anytliing, as tliat of

a sliding or lifting door oi' sash, is guided.

REGLBT. In architecture, any fillet or

small riat-faced jirojeetion, such as is u.scd in a

fret moulding, or to cover tiie joint between

two boards ; a batten.

REGNAULDIN, LAURENT ; sculptor ; d.

about ITiTO.

A sculptor of Florentine origin, wlio.se name
figures in the accounts of the chateau of Fon-

tainebleau from 1.534 to 1.550. In 1541 he

was associated with Pierre Lescot (see Lescot)

and Jean Goujon (see Goujon) in the construc-

tion of tiie ciioir screen (jube) of the ciiurch of

S. Germain I'Auxerrois in Paris. In 15fi4 he

was employed on the monument of Henri II. at

S. Denis.

Laiiii. Scul/itcHrs clc V Ecule fratioaise.

REGRATING. In masonry, re-tlressing or

tooling tiie outer surface of an old stone to give

it a new face— a treatment which when prac-

tised on an ancient architectural monument has

destroyed many a venerable weather stain, and
has ruined the historical significance and value

of many an ancient moulding and bit of carving.

REGULA. In the Doric entablature, one

of the series of .sliort fillets beneath the tfenia,

each corresp(inding to a triglyjih above. Each
regula has a row of gutt;e on the under side.

REIGNIER WORK. Delicate woodwork
of the nature of Mai'quetry, dating from the

reign of Louis XIV. and named after a cabinet-

maker of the time. It is not dissimilar

to Boule Work (which see).

RELEVB (part.). In French, taken off,

made up from observation ; especially in the

talk of ateliers, obtained from measurements,

as a drawing made from an existing l)uilding.

Used suljstantively, the result in drawings,

with or without a written treatise, of careful

measurements made from an ancient bnilding

or part of a building. Hundreds of such stud-

ies are preserved by the A'cole des Beaux
Arts; many have been jiublished, as in the

two works called Archives de la Commission
des Monii incuts Historiqnes.

RELIEF. Tliat which is raised or embossed

on a more or less uniform surface : raised work.

A bold embossing is called high relief, aUo
rilievo ; a low embossing is called low relief,

or bas-relief, basso rilievo ; a midille or half-

relief is called mezzo rilievo. In high relief

the figures or objects represented project at least

one half their natural rotundity or circumference

from the background, parts of the figures some-

times being undercut and solid like statues, as

in pediment sculjiture ; in low relief the pro-

jection of the figures is but slight, no part be-

ing entirely detached ; a very flat relief, such as

is seen on some coins, is called stiacciato rilievo.
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RENAISSANCE
An Egyi)tian form of relief is counter sunk,

i.e.. it does not project above the general sur-

face upon which it is wrought. This is known
as cava rilievo or iida/jlio rilevato ; also liollow

relief or codanaglyphic si'ulpture. The out-

lines are inci.s(!d, ami tin; relief is tiiiis con-

tained in a sunk panel no bigger tiian itself.

Kelief work executed in thin metal may be done

by repoiiss/; work, or by chasing ; or may be

eojiied by tlie electrotype i)rocess. Other relief

in metal is done by casting. Relief work of

the best periods did not represent its subject

pictorially, and the surface ujjon which subject

and a('tion were depicted was recognized as tiie

actual background, no atteiii|)t iiaving been made
at |)ers))ective illusions. But in later art, this

projier condition of relief work was less uni-

formly respected, and as in the ])anels of the

arcli of Titus, and in those of the bronze gates

of the Baptisteiy at Pisa, actual pictorial sub-

jects were attempted with distant backgrounds.

RELIEVE (v.). To assist any overloaded

member by any device of construction, as, in

the case of a lintel, by building over it a dis-

charging or relieving arch to transfer the burden
to tiie piers or beams of iron or steel to receive

tiie imposed weight, or by jdacing between the

lintel and tiie su]iporting [lier a bolster or rais-

ing piece, or by tlie use of a brace, etc. ; or, in

the case of a pier or section of wall, to s])read

the weight of a girder or beam bearing upon it

over a larger surface by interposing a i)late of

metal or wood ; or, in the case of a beam or

girder in wood construction, bearing a wooden
partition or any jiortiou of the frame, to build

in the partition or frame a truss with suspension

rods or suspension timbers to transfer the weight

to the piers or walls ; or, in the case of the soil

under a foundation pier, to ease it from the

great concentration of burden by broad levellers

of stone or concrete, by inverted arches con-

nected with otlier piers, etc.

REMIGIUS; bishop; d. 1092.

Remigius was a monk of Fecamp in Nor-
mandy who was appointed bishop of Dorchester,

England, in 1067, by William the Conqueror.

After 1075 the see was removed to Lincoln,

where it could be under the protection of the

castle then being constructed. He began at

once to build his cathedral, which was completed
in 1092. Of this original Norman building

almost the entire western front remains and the
lower stories of the western towers.

\Vild-Brittoii, Cathedrfd Church of Lincoln.

RENAISSANCE. .1. A new Wrtli ; espe-

cially such a ciiaiige in the state of learning, of

literature, of fine art, or of all these things

together, as is assumed to be a gi'eat improve-
ment and advance, carried on according to

principles formerly existing, long neglected, or

supposedly lost. The term has been applied

for many years almost exclusively to the ad-
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RENAISSANCE ARCHITECTURE
vance in classical learning in Italy and the

contemporaneous changes in forms of fine art

during the earlier years of the fifteenth cen-

tury, together with the years immediately fol-

lowing ; and, hy extension, to the coiTesponding

epochs in other parts of Europe, which epochs,

however, are later by many years than that of

the Renaissance projjer in Italy. It is, how-

ever, customary, in the critical writing of our

own time, to speak of the thirteenth-century

Renaissance, of the eleventh-century Renais-

sance, etc., each of these denoting an important

advance in learning, thought, and fine art

in one or another nation of Em-ope. It

is extended in like manner to non-Euro-

pean nations; thus, an advance in the

art of painting or architecture in China

or Japan is spoken of as the Renaissance

of such and such a century, or of such

and such a reign.

B. (Used adjectively.) Belonging to

the Renaissance ; and, when the term

occurs alone (as in the phrase, the Renais-

sance of Venice shows Byzantine infiu-

ence), that absolute use of it is to be

taken as meaning Renaissance Architec-

ture (which see). This is to be discrimi-

nated from Italian Architecture in the

special sense given under that term, and
from tlie styles described under Barocco

Architecture ; Henri Quatre ; Louis Qua-

torze; Louis Quinze; Louis Seize; Louis

Treize ; Pigtail and Periwig ; Post-Re-

naissance ; Rococo ; Zopf. The nature

of the distinction is described under the

special terms ; but it should be kept in

mind that the term "Renaissance" de-

notes the beginning of a change and that

alone, and that the development into liigh

perfection can lie included only liy forcing

its meaning, while all times of degeneracy

are of necessity excluded. (See, besides

the terms given above, Cinque Cento

;

Classicismo ; Decadence ; Decadent

;

Decadcnza.)— R. S.

RENAISSANCE ARCHITEC-
TURE. A. That of Italy from U2U to

about 1.520 (for which see Neodassic Architec-

ture; Renaissance; Italy, Architecture of).

-B. That of France, of Germany, Spain, and

other nations of the continent of Euroiie, which

was based upon or suggested by the Italian

Neoclassic style above alluded to, but which

began generally at a much later period. In

Spain, indeed, some buildings with Neoclassic

feeling date back to the second half of the

fifteentii centuiy, but in France and Germany
nothing of the kind appears before 1.510, ex-

cc|)t, indeed, in small tombal monuments or simi-

lar ])ieces of decorative work whicii arc generally

thought to hav(^ been made by Italian artists.

(Sec France, Architecture of; Germany; Spain.)
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RENDER
There can hardly be found a Renaissance

style in England. (See Elizabethan ; Jacobean ;

also England, Architecture of.)

The reader should note that in this, and in

other articles of this Dictionary, the term " Re-
naissance" is used in the limited sense employed
by the French critical writers for the same
word, and by the Italian WTiters for the corre-

sponding terms liinascimento and liisorgi-

mento. It is more usual for English writers

to speak of Renaissance arciiitecture as of the

whole epoch from the beginning of Neoclassic

Renaissance Architecture, Fig. 1: Faoade of S.

Zaccaria, Venice; c. 14il0.

work, at least to the outbreak of the French

Revolution ; but the same writers would hesi-

tate to call these centuries, taken together, the

time of the Renaissance in anything except

arciiitecture. A building is often said to be

of Renaissance architecture even if built in the

later years of the nineteenth century, and under

purely classical influences ; but such usage is to

be avoided. In exact writing it is as eiToneous

to call the front of S. Peter's at Rome (1605 and

later) or S. Paul's Cathedral in London (1675
and later) Renaissance buildings, as to call Tas-

S(mi or Newton Renaissances authors.— R. S.

RENDER. A. In builiMng, to ai)])ly plas-

ter <lirectly to brickwork, stonework, tiles, or
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RENDERING CEMENT RENNIB
slatP ; said cspi'cially uf tlie first nvdi, the

application of the final coat being described l)y

the term to net, and an intermediate, wlien

used, by to flout (which see). Two coat work
is hence often called render and set, or render-

set work ; while tliree coat is known as render

float and set.

JB. In drawing, to give to a mechanical

drawing, as an elevation, a more or less com-

RENNIE, JOHN, F.R.S., F.S.A, ; engi-

neer; b. June 7, 1701 ; d. Oct. 4, 1K21.

He was born in Scotland and educated in

Kdinburgh. In 1780 he removed to London.

Kennie built in London the Waterloo Bridge,

begun Oct. 11, 1811, and dedicated on the

second anniversary of the battle of Waterloo,

June 18, 1817; whence its name. He built

the Southwark Bridge, London, begun 1814,

/

Renaissance Architecture, Fig. 2: The Manor House of the Merchant Ango, near Varenge-
viLLE, Seine Inferieure, France; c. 15:50.

Early French Renaissance manifested in simple country buildings.

plete indication of shades and shadows, whether
in ink, colour, or other mediiun.

RENDERING CEMENT. A tough and
strong cement jilaster, taking the place of lime

and hair mortar in the plastering of walls and

ceilings, not lialile to crack or swell, capable

of being applied directly to a surface of masonry
or lath.s, and not needing finish coats ; it has

the jiroperty of drying and hardening rapidly.
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and designed the new London Bridge, which
was built after his death by his son Sir John
Rennie (see Rennie, Sir J., and Peter of Cole-

church).

Smiles, Lives of Eiiriineers ; Knight. London;
Knight, Ciirlopceflia of London; Cresy, Treatise
on Bridge Btiildinri.

RENNIE, SIR JOHN, F.R.S.
;

Aug. .30, 1794; d. Sept. 3, 1874.
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Kenaissance Architectl'RE, Fig. 3: Chateau Kussy-Kabutix, Arcade on Court; c. 1510.

iir"^rr°i P

Ken.ilssance Architecture, Fig. 4: House at Beauvais; c. 1560.

Fi-tMR'h r.).'tiaif*Miiii'u SL'Cii in wootl-frmniili street architeeture.
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RBNNIB
Son of John Rciinie. He was associated

witii his fotlit'i- iu tlie constructiiin of Waterloo

RBREDOS
ill many ini-

/

Renaissance ARfHiTECTURE, Fig. 5: House at
Rouen; c. 1581.

This and Fi^. fi are of the late.st epoch of Renaissance ; the

style Henri Qnatre succeeds it iiiiniedintely.

and Southwark bridges, London, and built new
London Bridge from his designs. He was

knighted on the completion of London Bridge
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in 1831. Rennie was employed

l)ortant works.

Hennie, Autohiographij ; Obituary iu iJaild-

my Nexos, Vol. XXVIL, 1871.

REN'WICK, JAMES ; architect ; b.

l«i,S in New Vurk; d. IS'.i.J.

He graduated from Columbia College at

the age of seventeen, and devote<l himself

to engineering and architecture. He was

employtid on the Eric Uailroad and the ( 'roton

A(pic'duct, and built the re-scrvoir. Forty-

second Street and Fifth Avemu!, New York

City. He built frrace Church in New York,

and designed the Sniithsoniun In.stitute and

Corcoran Gallery in U'asliington. His jihin.s

for a Catholic cathedral in New York City

were accepted, and Aug. 15, 18.58, the cor-

ner stone of that building was laid. It was

dedicated May 25, 1879. The spires were

added in 1887. He planned and built

numerous other buildings of importance in

New York.

American Architect^ Vol. XLVII., p. 125.

REPOSITORIUM. A place for the dis-

po^itioll or storage of anything; especially,

in a Roman temple, a place of votive offer-

ings and treasure ; in a church, an Ambry.

REPOUSSE WORK. Relief work in

thin metal wrought by being beaten up with

hauiuirrs on the reverse side; the art of

modelling and decorating the surface of

phiiptes or vessels of gold, silver, copper, or

other thin mallealile metals, by hammering

the metal on the underside with special tools

so as to bulge it in patterns of any desired

ornamental character, forming reliefs on the

ujiper side. In fine work the pattern thus

raised is modified, dressed, and finished by

placing the metal face uppermost upon a

yielding bed and beating it back so as more

clearly to define the subject and correct its

outlines, and by chasing and engraving it.

REPTON, HUMPHREY : landscape

eardener ; b. May 2, 1752; d. March 24,

1818.

He was the first to adopt the title of

Landscape Gardener, and jiublished numer-

ous works on jiarks and ganlens. A great

part of this material was repul)lished in one

Volume by Loudon (see Loudon) in Reptniis

Landscape Gardening and Landacape
Architecture, 1 vol. 8vo., 18-10.

'""• Biographical Notice in Loudon's Reptoyi.

REREDOS. A screen or wall at the back

of an altar, more or less ornamented, either

forming part of the retable or standing by

itself In the MidiUe Ages it was sometimes

called a postabula, retrotabularium, and retro-

altar. The reredos was not in use to any great
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RERBDOS
extent before the eleventli century, and when
first introduced was a movable object ; more-

over, it could not have been used in connection

with the high altars of cathedrals until alter

the change in their orientation, which did not

begin much before tiie twelfth century, as it

woukl liave hidden the priest from the peojile
;

nevertheless, there is no reason to suppose that

RBREDOS
ciborium. During tlie later Middle Ages this

hanging reredos was changed witli every change

of the sacerdotal vestments, so as to conform to

the colour requirements of the vario\is castes.

Wlien tiiis form gave way to sometliing more

suljstantial, the reredos was movable, and was

oidy used on great soleniiuties and the princijial

festivals of tlie ecclesiastical year. Such is the

ILIUl.

rn
l;iN\i-s\Mi; Ai:' mill iii;i, l''ri;. il: llmsE at Amtens, ir.'.i <rE Fii;.

it was not employed at a veiy much earlier pe-

riod '.vith side or secondaiy altars, and witli the

altar of an oratory. The earliest form of the

reredos, outside of tliose in the catacombs and

crypts, was j)robably that of the tJussul, a liang-

ing (if silk, damask, or textile fabric ; tins cur-

tain was suspended, above and back of tiie altar,

from hooks in the wall or ceiling of the sanctu-

ary, and in some cases from the arch rod of the
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Pala d'Oro, the reredos of the high altar in S.

Mark's at Venice ; another, the golden reredos

of Bale, now in the C'luny Bluseum at Paris.

Toward the end of the sixteenth century the

movable reredos went almost entirely out of use,

fixed ones taking its place, even in conjunction

with the high altars of cathedrals. These

reached their finest development in Spain, many
of them extending across the entire east end of
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RESIDENCE
the sanctuary, in scjine c-itses tulUiwiiig the wall

line of the apse, and often attaininj; a iieiglit of

over fifty feet ; as a rule, they are a mass of the

most intricate, at the same time delieate, (jothie

carvings, emlless in detail, with inuuernus fig-

ures of angels and saints, scenes from tlie life of

'iiua,„ai:ah/ V y y )ii;i!ii

(V



RESPONSIBILITY

is connected with tlie wall, as in a jiortico, and

at the east and west ends of the nave arches in

a church. In Renaissance architecture, every

column having relations with a wall has a re-

sponil in the wall in the t'orni of a iiilaster.

RESPONSIBrLITY FOR ACCIDENTS.
(See Leuislatiiin.

)

RESSANT. Same as Ressaut.

RESSAUT. In French, a projection, as of

a pilaster, a chimney breast, or any other fea-

ture, from a wall, or of one moulding from an-

other. A projecting member is en ressaut.

In English, especially, a decorative device in

Roman and neoclassic art : the breaking out of

a certain length of an entablature, with two

returns, with a pilaster, a column, or a pair of

columns sujiporting the projecting part. (See

cuts, S. Fantino under Neoclassic ; and Scuola
;

also Plate IV., Vol. I. ; Plates XXVIII. and

XXIX., Vol. II. The larger projecting pieces of

entablature, as in Plate XXXII. , Voh I., and

Plate XXVIII., Vol. II., are not often called

ressauts.)

RESTAURANT. A place where meals are

served ; an eating room or house. Specifically,

in a hotel, an apartment where meals are served,

at any hour to order, in contradistinction to the

dining room, where guests are served with

regular meals at stated hours.

RESTING PLACE. A landing ; a half- or

quarter-pare in a st;iircase.

RESTORATION. A . The process of reno-

vating a building so that it shall wholly or in

part regain its original character. Such work
was never undertaken until the jiresent century.

When admiration for ancient buildings became

common, and their nature and character began

to be studied, there was also manifested a .strong

desire to remove from them such ailditions as

were of a different character from the general

design of the original structure. Thus, it was
natural to remove from a church of the thir-

teenth century an organ loft which had been

put up in the eighteenth century, and pews of

the nineteenth century. It was also natural to

scrape off plaster in hopes of finding painting

underneath ; and when such painting was found,

it was natural to seek to repaint the parts

which iiad suffered the most grievously, or had

disapi)carcd almost altogether. When works of

fine art of considerable importance were found

in a building of an earlier date, it was often

hard to decide what should be done with them
;

thus, a seventeenth century monument in a

mediiBval church had an individuality of its

own, and a vested right to its place. On the

other hand, singing galleries, altars, and similar

accessories of the church itself liad a less pow-

erful hold upon the respect of the authorities,

and many of them were removed, some liastily

anil carelessly, others with some respect, in order

that tliey might be sold to mu.scums.
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RESTORATION
Some of the restorations undertaken during

the years following 1850 were very intelligently

managed, with great respect shown to the orig-

inal structure and a strong desii-e to retain all

its existing parts unimpaired. Other such un-
ilertakings were reckless and destructive, and
consisteil in an almost complete rebuilding of the

original structure according to what the archi-

tect in eliarge, or his bishop, or the municipality

miglit tliink was the way in which such a build-

ing ought to have been carried out. I71 either

ca.se, however, this very .serious difficulty has
resulted, namely, that there is now no longer a
ready means of distinguishing between the gen-

uine work and its imitation. The most aggra-

vated instance of this is in the west fronts of

English catheilrals where statues have been put
up by the scores in niches which had been stand-

ing empty for many years. The new statue

being ])ut in place and being found to differ

somewliat from the ancient ones, there has been
too strong a disjjosition to scrape and clean the

older ones to match the new. It is therefore of

the greatest imiiortance that the documents
should be studied and the memories of archi-

tects and artisans consulted before it is too late,

and tliat a coniiilete account of the restorations

carried out be compiled and made accessible to

iill students of the monuments in question. If

one goes to Wells Cathedral as a student, he
should have a ready means of ascertaining just

which statues, which pew heads, which details

of the sculptured exterior and interior, are

wholly modern, which have been scraped and
cleaned, and whicli remain intact.

The restorations of tiie great French cathe-

drals liave been on the whole judicious, because

the respect felt in France, by every local com-
munity for its own monuments, is so great that

the newly cut stones which are inserted to make
good decaying or broken stones of the old fabric,

are most carefully copied from the originals

;

and such work as cannot be copied, such as the

elaborate sculpture of the porches, is preserved

in its existing state with pious care. One can

study the cathedral of Chartres or Reims with-

out much fear that those parts which no modern
hand could touch without destroying have been

renovated. There are, however, remarkable ex-

ceptions. One which may be named is tlie re-

building of the important and exquisite church

of S. Front at Pe'rigueux. Tiiis biniding has

been entirely rebuilt, and it is not unftiir to say

that the attemjit has been, not to preserve the

old church, but to build a new one according to

the architect's notions of a Romanesque church

of the date of S. Front. This will be found

very com|detcly and carefully descrilied in the

book entitled A Visit to tlie Domed Clnirches

of Clidrciite, ])ublished by the London Archi-

tectural Association after 1875 ; see the pre-

liminary chapter, and also the description of the
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RESTORATION
plates of that church. The Kuiuaiiesque church

at Auteuil, in Paris, has been restored in a

similar radical way, that is to say, rebuilt from

its basement. Tiie catiiedral at Valence, on the

Rhone, has been rebuilt in a similar fashion.

The famous strong castle of Picrrci'oniis was
restored by Viollet-le-Duc at tiie expense, it is

understood, of the Emperor Napoleon III., and
here, while the rejjair of the walls and the forti-

fications, roofs, and the like can be justified in

every important part, the artist has allowed

himself almost a free hand in the decorative

sculptures and paintings. The fortress is trust-

worthy as an e.xample for the modern stu<lent

of military architecture, but the decorated halls

are mere pastiches.

As regards the restoration of buildings in

towns, it is to be observed that those who reside

in the place have a feeling toward one of their

local monuments somewhat dirt'erent from that

held by visitors. Thus, to the Venetian wIkj

walks every afternoon on the Place of S. Mark
and takes cottee under the arcades, it seems ab-

surd that his fiimiliar Ducal Palace, Church of

S. Mark, Procuratie Vecchie, and the rest

should be left shabby and defaced by time merely

to please travellers. To him it seems importatit

that the church should be firm, and s(piare-set,

and neat-looking ; and that the palace should

seem elegant, whole, and free from Haws and
defacements. He cannot understand that it is

of vital importance to the whole world of

students that every ca]iital that can possiljly lie

left in the arcades should remain unaltered from

that which time and accident has left it. This

love of local monuments is not to be ignored

merely because of the fact that sometimes fine

old buildings are destroyed to make room for a
wide street ; this also is a part of the local love

of neatness, elegance, sjiaeiousness, and the ap-

,' pearauce of high cost and free e.xijenditure.

There is, however, but one ti-ue doctrine, and
that is that buildings should be held together

by iron ties, if necessary ; that they should lie

stayed up, fastened together, held in place ; that

it should be cleai'ly understood that no modern
work whatever shall be put upon them in the

way of rebuilding, carving, painting, or the like.

It is the most imjiortant thing that a rich man
could do for the study of art that he should

purchase fine old buildings all over the world

and see to it that they are left unaltered by
modern restorers.

The influence of the French Commission des

Monuments Historiques (see Historical Monu-
ments) has been extremely beneficial. A society

was founded in England under the influence of

the late William Morris, who was its first hon-

orary secretary, and this, entitled the Society

for the Protection of Ancient Buildings, has also

been of value. (See Architect : Architect in

England; France; Italy.) The student is also
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RETURNED MOULDING
referred to the bcxjks on William Morris by

Aymer Vallance ; The Art of William Morris,

folio, and William Morris ; His Art, Ilis

Writiiif/s, and Ilis Public Life ; octavo.

Ji. The process of making di-awings or

models, or both, showing how, in the opinion of

the designers, a now ruined building might

probably have appeared when jierfcct ; also the

drawings, etc., so made. Many such restora-

tions have been ))ublishcd ; and it is to be noted

that all our modern ideas of Greek and Roman
buildings are the results of just such drawings

and models, for none of them is so nearly intact

as to convey any just architectural impression

to the beholder. (Compare Relevi^.)

— R. S.

RESURRECTION GATE. A Lich Gate
;

so called from the frequent occurrence of rep-

resentations of the Resurrection carved or

painted upon such structures.

RETABLE. A decorative .screen set up

above and behind an altar, generally forming an

architectural frame to a picture, ba.s-relief, or

mosaic, which are included in the terra. It is

sometimes a movable feature resting on the back

of the altar, and is often made of precious ma-

terials. The retable sometimes includes a shelf

or shelves. (See Altar Ledge ; Reredos ; Super-

Altar, under Altar.)

RETAINING "WAIJj. A wall erected at a

place where a ditt'erence of level occurs in the

soil and intended to retain the higher soil and

]irevent it from sliding.

Benjamin Baker, C. E., The Luternl PrrssHre
of Edrllnrork ; Professor William Cain, C;. E.,

I'riictical Desiijnincj <if Retain/ny Walls.

RETICULATE. Crossed with a network of

lines ; decorated on a basis of regidarly inter-

secting lines, as on a surface ornamented with

an interlacing of fillets or reglets like network,

presenting a meshed appearance. This species

of (jrnamentation is common in the Byzantine

and Romanesque styles.

RETREAT. A falling back, retirement, or

withdi-awal, as of one surface behind another in

a ])anel, or of a part of a building, or of a whole

building, behind or to the rear of another.

RETROCHOIR. A projection behind the

choir or east end of a church, forming a .separate

division or chajiel : if there is a lady chapel, it is

interposed between the lady chapel and the

choir.

RETURN. A surface turned back from a

[jrini-ipal surface, as the side of a pilaster, the

jamb of a window or door opening. A return

forming an oblique angle is called a splayed re-

turn. (See Splay.)

RETURNED MOULDING. A moulding

continued in a dift'erent direction from its main
direction, as in mediieval architecture, a drip,

hood, or label mouldin.g over an arch, when, at

the springing point on either side, it turns and
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REVEAL
assumes a horizontal directiou, either for a short

distance or continuously, as a string course.

(See Dripstone, and the figures under that term.)

RSVEAIi. That portion of the jamb of an

opening or recess which is visible from the face

of the wall back to the frame or other structure

which may be placed between the jambs. Thus,

the windows of an ordinary brick building have

usually reveals of some four inches ; that being

the width of each brick jamb visible outside of

the window frames.

Rib. Fio. ] : Kakly Rirbed V.wlting with only the
Essential Rif.s, viz., Diagonal Ribs (Ogives) Meeting
AT THE Central Boss ; Transverse Ribs separating
THE Vaultin(; Squares; Wall Ribs (Formerets) on
Right and Left; the Compartment in the Distance
is, in Part, in Sexpartite Vaulting; Salisbury Ca-
thedral.

REVERBERATION. The process of reflec-

tion of sijiiud liy tlie walls whereby it is

returned into tlie room, as distinguished from

transmission or absorption. This results in a

prolongation of the sound, or, if the source con-

tinues to act, in cumulative intensity. It is to

be carefully distinguished from resonance. (See

Acoustics.)
—

"\V. C. S.

REVESTRY. Same as Vestry ; the old

form.

REVETMENT. In masonry, a facing in-

tended to afford a better or more fitting surface,

as the facing of a rubble or concrete wall with

thin slabs of marble according to tlie Roman
manner, or, in interior work, witli marble, stone,

wainscoting, or any other material in the service

of decoration.

REVETT, NICHOLAS ; architect ; b. about

1721 ; (1. June ;i, 1804.

He visited Rome in 1742 and met James

Stuart (see Stuart, J.), with wiiom iic went to
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RIB

Athens in 17.50. He was associated with

Stuart in the ])reparation of tlie Autiqidties of
Athens, 4 vols, folio, 1762-1816. He also

prepared the drawings of Parts I. and II. of the

Antiqinties of Ionia (1769-1797, folio) pub-

lished by the Society of Dilettanti. He de-

signed and decorated various residences in

England.
Redgrave, Dictionary of Artists.

REYNAUD (REGNAULT) DE COR-
MONT. (Sec Conniint, Rcyiiuud dc.)

REYNAUD, FRANCOIS LE-
ONCE ; engineer and architect ; b. Xov.

1, 1803, at Lyons; d. Feb. U, 1880, at

Paris.

He went to Paris in 1818, was a pupil

at the Ecole j^oh/techniqne and of Du-
rand (see Duraiid). In 1824 he entered

the licok' des Beaux Arts as a pupil of

Huyot (.see Huyot). He studied in

Italy and in 183.5 became an engineer

in the Sei'vice des Fonts et Chaussies.

In 1842 he was appointed professor of

architecture at the A'cole des Fonts et

Chaussc'es. March 7, 1883 he was as-

sociated with Vaudoyer and VioUet-le-

Duc as inspecteur general des edifices

diocesains. He became inspecteur ghi-

eral des ponts et chuussees in 1867,

and in 1869 director of the £coIe des

Fonts et Chaussies. He was one of the

founders of the Society centrale des ar-

chitectes. He is best known by his

Traiti d'Architecture (text 2 vol. 4to,

plates 2 vol. foL, 18.50-1858).
Cliarvet, Arrliitectes Lyonnais.

REZ-DE-CHAUSSEE. In French

buildings, the story on a level with the

ground (see Etage and sub-titles).

RHODONITE. A silicate of man-

ganese of a ]iiid< or red colour, frequently

streaked and spotted. Hard and tough, and
with a close texture. Little used in America,

but a favourite material with the Russians.

Found in commercial quantities only in the

Urals. — G'. P. M.
RHOEKOS. (See Tiieodoros.)

RIALTO, BRIDGE OF THE (Ponte di

Rialto). The ancient bridge wliich connects

the Rialto with the other large island of

Venice, Isola di San Marco. (See Bridge.)

RIB. A moulding on an arched or flat ceil-

ing ; but specifically and more jiroperly, in

mediieval vaulting, an arch, generally moulded,

forming part of the skeleton upon which rest

the intermeiliate concave surfaces wliich consti-

tute the shell or closure of the vault. The

crowning intersections of these arches or ribs

are adorned with sculjitured bosses. In quad-

ripartite vaulting the main diagonal ribs are

called by that name and also arcs ogives

(see Ogive) ; each transverse rib is called arc
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RIB RICAMATORI
doubleau, and each luii^ntudiiial ril), arc for-

meret. To this liiiuUuiieiital system of rihs

supplementary and subordinate rihs

were afterward added, dividing the

concave of the ceiling into many
panels, but in general tiiesc had no

function in the construction. (See

Lierne Rib.)

Diagonal Rib. In a ribbed vault,

one cjf the twci inti'isecting ribs ex-

tending from one corner of the com-

partment to tliat diagonally o])|)(jsite.

In Gothic vaulting, the diagonal ribs

were generally semicircles ; so that

the wall ribs (formerets) and cross

ribs (arcs douhleaux) were naturally

pointed to avoid the cupola-like form

which would result from too great a

difference in their respective heights.

When the diagonal ribs were thus

pointed, the cro.ss ribs and wall ril)s

were naturally given the form of a

more acute pointtMl arch. (See Ogive.)

Laminated Rib. Same as La-

minated Arch (which see under

Arch).

Lierne Rib.

Ridge Rib.

RIBAND. Same as l{ibb(jn.

RIBBET. Same as Rebate : Ralibet.

(See under L.)

A longitudinal rib

sometimes used at the apex of niedi-

seval vaulting.

"Wall Rib. That one of the two formerets

which is closely attached to the exterior wall of

Rib, Bio. 2: Vaulting of ]2iiil with
Ur.xament alone, as those at the
and all the others not kounb ln
Abbey.

m.\ny Kibs used for
Ridge of the Vault,
Fig. 1 ; Westminster

ElB, Fig. 3: Roof with Ribs largely XoN-roNSTKUcTioNAL;
English Perpendicular Style ; Lierne Vault, S. Mary
Redcliffe, Bristol; a.d., 1413.

the vaulting square in question ; therefore, par-

allel with and opposite the other formeret which

is a part of the nave arch or the open arch lead-

ing into some other vaulteil compartment.
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RIBBING. Decorating with ribs ; the

results of such treatment, especially as shown in

the later vaulting of the Middle

Ages, when non-constructive ribs

were multiplied for the sake of

decorative effect, and in the ara-

besques formed by intersecting ribs

in the .stucco ceilings of the Tudor
Ill-rind in England.

RIBBON. ^1. A narrow belt

of decoration in any material or in

colour alone.

B. In carpentry, a thin strip

of bent wood, such as is used in

shaping convex or concave sur-

faces. In ship car]>entry, where

it is more frecjuently used, it is

called rib band.

C. A thin grooved strip of lead

used in glazing stained glass win-

dows, or in setting the quaiTels

or panes in leaded sashes. (See

Window, Part II.)

D. In the balloon frame con-

struction of the United States, a

light girt or similar piece secured

to the faces of the studs, and

forming a continuous tie around

the 1 niilding and sup]iorting the ends of the beams.

RICAMATORI, GIOVANNI DE (Gio-

vanni da Udiiie)
;

painter and decorator ; b.

U87; d. 150-1.
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RICCHINI

According to Vasari, he studied witli Gior-

gione in Venice about 1508. He was especially

successful in decorative painting and stucco

work, and was tlie chief assistant of Raphael at

the Loggie of the Vatican and in painting ac-

cessories iu the Loggia of the Farnesina, Rome.

The decoration of tlie YiWa, Madama, Rome, is

ascribed to him.

Crowe and Cavalcaselle, Raphael ; Franceschini,

Eloijio di Gidcanni da Vdine ; Maniago, Stcria

dclle belle arti friiilane ; \"asari, Milanesi ed.

RICCHINI (RICCHINIO) FRANCESCO
MARIA : architect.

From 1605 to 1G38 he was supervi.sing archi-

tect of tlie cathedral of Milan. He was also

employed at the Osiieilale IMaggiore where he

built the portal on tlie Via Ospedale. His

greatest work is the Palazzo di Brera, the court

of whicii is one of the finest in Italy. He built

also the Palazzo della Canonica and many other

buildings in Milan.

GurUtt, Geschiiiile den Barockstiles in Italien ;

Ebe, Spat-IieiKiis.'tance ; Boito, Dnomn di Milrjim.

RICCIARELLI, DANIELLO DE'
(DANIELO DA VOLTERRA) : painter and

sculiitor ; li. 15U1» : d. 15GG.

Ricciarelli was influenced by Sodoraa, Peruzzi

(see Peruzzi), Perino del Vaga(see Buonaccorsi),

and Michelangelo (see Buonarroti). He was a

laborious painter and left many pictures in the

Roman churches. The most important is the

Descent from the Cross in the church of S.

Trinitll del Monte, supposed to have been de-

signed by Michelangelo. He assisted Michel-

angelo in much of his work.

Miinlz, lieiiiiissintre.

RICCIO, ANDREA. (See Briosco, Andrea.)

RICCIO. ANTONIO. (See Rizzo, Antonio.)

RICHARD DE GAINSBOROUGH. (See

Gainsborough, Richard de.)

RICHARDSON. CHARLES JAMES;
architect.

A pupil of Sir John Soane (see Soane, Sir J.).

He published numerous architectural works, the

most important of which are : Architectural

Remcdns of Elizabeth and James I. (1836,

1 vol. folio), and Studies from Old English

3ra)isioiis (4 vols, folio 1841-1848).

Redgrave, Dictionary of Artists.

RICHARDSON, HENRY HOBSON;
architect

; b. Sept. L'y, 1838 ; d. April 1'7, l.'-!86.

Richardson was born in Louisiana. In 1860

he entered the A'cole des Beaux Arts under the

directinn of L. J. Andre. The outbreak of the

Civil War having destroyed the resources of his

family, he secured through Andre a ])osition as

draughtsman in a government ottice in Paris.

Returning to America in October, 1865, his first

conunissinn was for a Unitarian church in Spring-

field, Massachusetts. This was followed liy the

construction ofthe offices of the Boston and Albany
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RICHIER
railroad in Springfield and a church in Medfoi-d,

Massachusetts. October 1, 1867, he formed a
partnership with Charles Gambrill. In July,

1870, Richardson's design for the Brattle Street

Church in Commonwealtli Avenue, Boston, was
successful. This Romanesque church is noted
for its fine tow-er, bearing a frieze sc\dptured

with colossal figures. The best known of his

works is Trinity Church in Boston, begun in 1872
and finished in 1877. In 1876 he was associated

with Leopold Eidlitz and Frederick Law 01m-
stead in the completion of the State Capitol in

All)any. Richardson built tlie Allegheny Court
House (which see). Sever Hall in Harvard Uni-
versity, and numerous jiublic and liusiness build-

ings. In most of his works he followed a style

of his own based on the Romanesque architect-

ure of southern France.

Van Rensselaer, Henrit ILihson Richardson
and Ilis \\'<ir/is.

RICHIER. GEOFFROY; architect.

Februaiy 17, 1451, Richier succeeded Jehan
Roussel as maitre de rceuvre of the cathedral

of Rouen. About 1458 he began the arch-

bish(_)p's palace at Rouen.

Deville, Berne des nrchitectes de la Ville de
Rouen.

RICHIER, GERARD ; architect and sculptor.

A son of Ligier Richier (see Richier, L.). In

1511 he made the fireplace of the Salle des

Grands Jours at Saint Mihiel (Meuse), France.

In 1580 he went to Nancy, and in 1581 made
the tomb of Perrin Lecuver in that city.

I/.\lilic Siiuhaut, Les Richiers.

RICHIER, JEAN ; architect and sculptor.

Probably a son of Ge'rard Richier (see Rich-

ier, G.). In 1609 he was associated with
Michel Pierre in constructing the sepulchral

chapel of the dukes of Lorraine for the church

of the Cordeliers at Nancy. In 1614 he assisted

in the fortification of that city.

L'Abb^ Souhaut. Les Richiers.

RICHIER, LIGIER : architect and sculptor;

b. piiiliably in l.")06 at Saint Mihiel (Meu.se),

France; d. April 11, 1567, at Geneva, Switzer-

land.

His first work is the Nativity of Haton-Cha-

td (1523). , In 1532 he executed for the

church of S. Etienne at Saint Mihiel the famous

group of the Sepulchre, his most important

work. In 1544 he made the monument of the

Prince of Orange for the cathedi-al of Bar-le-

Duc (Meuse), France, and in 1545 that of Ren^
de Chiilon for the church of S. Pierre in that

city. In 1547 he made the monument of the

duchess of Philippe de Gueldre for the Corde-

liers at Nancy. In 1549 he made a design for

the cliapel of the C!ollegiate church of S. Maxe
at Bar-le-Duc, and in 1555 decorated tiiis chapel

with sculpture.

Jos de Lisle, Abbaye de Saint Mihiel; Oonse,
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RICKMAN
Sculpture fraiiritUf ; 13:uiclial, nirtinnnaire

;

Treniblaye, Solcsmex.

RICKMAN, THOMAS, F.S.A. ;
unliitcct;

b. June 8, 1770; d. Jamiury, 1841.

In 1813 he was elex-tcd professor of archi-

tecture in the Liverpool Academy. His best-

known work, All. Atti'iiiiit to discrminule the

iStijlefi ofEiujUah Architecture, was first printed

separately in 1817. He built a very large

number of churches in KiiKland.

Kedfjrave, Dirtinuiirii iif Artists.

RIDGE. Tlie line of meeting of two iipim-

site roof slopes, especially the nearly liorizoiital

edge whicli is seen against the sky and is often

decorated bv a Riilge Ornament or Cresting.

RIDGE AND FURROW TILING. (See

Pan Tile, inidcr Tile.

)

RIDGE ORNAMENT. A cresting follow-

ing the ridge of a roof often elaborately moulded

or having Horal ornamentation of pottery or of

lead over an iron skeleton.

RIDGE PIECE ;
— POLE. The board or

plank at the a,pe.\ of a roof against the sides of

which tlie ujiper ends of the rafters abut

;

sometimes called ridgeplate. Sometimes a

second plank, called a false ridgepole, is secured

above tiie ridgepole so as to form a cresting or

a foundation for metal cresting.

RIDGE SPIKE. A finial at the end of a

ridge crest, made of the same material as the

crest (comjiare hi]) knob).

RIDING HOUSE. A building specially

fitted up tor ridnig horseback indoors. The

essential part of the structure is the great hall

which will generally be high in the middle be-

cause of the construction of the roof, and may

be ventilated and also lighted in part from the

centre of the roof The floor is usually covered

with some soft material easy for the horses' feet,

and preventing noise. There will also be ar-

rangements for bars for practice in leaping, and

places reserved for spectators usually in the

form of raised galleries. Some of these halls

are very large ; one at Moscow is said to be

550 feet long, and one at Darmstadt has a roof

given as 319 feet long by 157 feet broad in a

single span. These buildings seem, however, to

be connected witli military training.

RIGGENBOCH, CHRISTOPH ;
architect

;

b. 1810 at Basel ; d. 1803.

He was a pupil of Moller (see Moller) at

Darmstadt and studied also in Berlin and Mu-

nich. He sui)erintended the restoration of the

minster at Basel, Switzerland, and built the

Elizabeth Kirche in that city.

Seubert, Kiinstler-lexikon.

RIGHT LINE FEN. (See under Pen.)

RIGHT OF WAY. (See Law ; Legislation.)

RILE, GERARD VON. (See Gdrard von

Fvde.

)

RILIEVO. (See Relief.)
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RINK
RINASCIMENTO. In Italian, a rebirth,

espeii.dly ill the sense of Kenai.ssanee, the Ital-

ian movement of tlie fifteenth century. The

term is used for the rebirtli of literature, scien-

tific investigation, and tine art, while Risorgi-

mento (whicli s(«) is often the term for the

epocli liistorically considered.

RINGHIERA. (Connected with Italian

ArriiKja, a indilic address.) In Italian art,

any place from which it was customary to speak

in public; especially the balcony projecting

from the principal front of the Palazzo Publico,

Palazzo ('(iiiimuiiale, Broletto, and the like.

RING STONE. One of the stones of an

arch \\ hieh sliow on the face of the wall, or the

end of the arcli ; one of the voussoirs of the face

forming the archivolt. — W- R- H.

RINK. A buihling enclosing a large unob-

structed area and used for some form of skating.

The skating floor for ice skating should be at

least 74 feet x 170 feet, insulated witli at least

8 inches of cork and then made water tight

either by planking covered with tarred felt or

asphalt mastic ; it should be made tight along

the sides so as to have a maxinuun depth at the

drainage points of 12 indies and at the sides of

7 inclies. The top inch should be protected

against cutting by means of a wooden strip.

The refrigerating pipes shoidd be carried by

means of strips placed parallel with the short

axis of the floor with semicircular depressions

in them for the support of the pipes. There

should be at least one drainage point from

which connection should be made to a sewer

contiolled by means of a valve. The entire

skating surfixce should be 4 feet below the le^'el

of the spectators' platform, this in conjunction

with a 2-foot railing attbrds a depression in

whicli the cold air lies and makes it easy to

maintain the ice hard and without fog, and to

maintain as well an agreeable temjierature for

the spectators.

The artificial ice is made by flooiling tlie floor

and freezing by either the compression or the

absorption system, using either direct ammonia

expansion or cold brine circulation, the latter

being very much safer and very much less

troublesome.

The light must be very brilliant, a skating

floor such as is described requiring at least five

hundred 16 c.p. lamps.

With a high roof and windows at the sides

no especial provision need be made for ventila-

tion. If the conditions are dift'erent, then a fan

shovdd be provided, discharging cold air into the

skating-floor jiit near tlie ice surface tlirough

ducts under .the spectators' gallery, at four

points, at least.

The rink for roller skating is arranged in the

same way except that the skating floor should

be made of sugar maple in 2-inch strips, well

nailed and planed smootli.— George Hill.
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RIO. A stream or canal ; the term is an

abbreviation of the Italian Rivo and is in use

especially in the city of Venice, where it is

applied to all the smaller water streets, that is

to say, to all except the Canalazzo and Caiia-

reggiii.

RIOTERRA. (Apparently a Venetian ab-

breviation (if Rivo {rio) terrazzato.) A street

made by the tilling up of a canal ; especially in

Venice, where, during the last forty years, a

number of old canals have been turned into

streets wliich are generally wider and straighter

than tlic old ralli.

RIPLEY, THOMAS; b. about 1685; d.

1758.

In 1705 he obtained the freedom of the Car-

penters' Company. Favoured by Sir Horace

\\'ali)ole, he became chief carpenter of the king,'

1721, a place jireviously held by Grinling Gib-

bons. He built Houghton Hall, Norfolkshire,

from the designs of Colin Campbell, and from

1724 to 1730 Wolterton House in tlie .same

shire. At about the same time he built the

Admiralty, in London, except the fa<;'a(le.

Sti'plien-Lee, Dictionary of National Bioijraphi/.

RIP RAP. Broken stone more irregular in

shape and size than Rubble; used in walls and

foundations.

RIP RAP "WALL. A stone wall without

regularity uf structure ; as used in deep water.

RISE. ^1. The vertical distance between two

consecutive treads in a stair ; sometimes, the

entire height of a flight of stairs from landing to

landing. (See Riser.)

B. The vertical height of the curved part of

an arch, that is the distance measured vertically,

as in an elevation, from the springing line to

the higlicst point of the curved intrados.

RISER. A. The upright of one step,

whether tiie step be in one piece as a block of

.stone, or built up. In the former case, the

riser is the surface alone (compare Jamb ; Soffit).

In the latter case, the riser is the board, jjlate

of cast iron, or similar thin piece which is set

uiH'ight between two treads.

B. By extension, the same as Rise. A stair

in which the treads are separate planks, slabs

of slate, plates of iron, or the like, is sometimes

built witliout risers. (See Open Riser below.)

In tliis case, an incorrect extension of the term

is used, and such a stair is said to have open

risers.

Open Riser. The space between two adjoin-

ing treads in a stair when such space is not

filled with a solid riser. (See Ri-ser.)

RISING JOINT HINGE. (See Rising

Hingi-, under Hinge.)

RISING LINE. In plumbing and gas fit-

ting, the main which carries water or gas verti-

cally or nearly so ; the term often including the

minor pi|)es and branches attached.

RISORGIMENTO. (See Rinascimento.)
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RIVA. A piece of ground along the edge

of the water ; a quay or terraced road at the

water's edge. The word is used for one of the

larger water-side streets of Venice, especially

the Rim deyli Schiuvoni.

RIVET. A short bolt or pin of wrought
iron, copper, or other nuilleable metal, formed
with a head, so that when inserted in a hole

passing through two pieces of metal, the point

or end jjrojecting on the other side having been

hammered Hat, a second head is formed and the

junction made thus permanent and effectual.

Except when the rivets are small, this hammer-
ing out of a second or inner head is done while

the rivet is hot, .so that by shrinking in the pro-

cess of cooling it may bind more closely the

pieces which it is intended to unite. In this

closer and more effectual bond exists the princi-

pal ailvantage of rivets over bolts and nuts.

RIVETTING. The process of uniting the

various parts of any structural member or frame-

work of stone or iron by the use of hot or cold

rivets, whether driven and headed by machines

or Viy hand. (See Iron Construction.)

RIVOLTATURA. (See Mosaic.)

RIZZO (RICCIO), ANTONIO DI GIO-
VANNI. (The Antonio Bregno of F. San.so-

vino) ; sculptor and architect; d. about 1498.

Antonio Rizzo should not be confounded with

Andrea Briosco (see Briosco, Andrea) called

Riccio. Antonio Bregno of Como, sculptor of

the monument of the Doge Francesco Foscari

in the chnrch of S. Maria dei Frari, in Venice,

is [irobably also a different person. The only

work which liears Rizzo's signature is the statue

of Eve on the Arco Foscari, at the Doge's Pal-

ace, Venice, but the Adam and other statues on

the Arco are doubtless by him. Sansovino (op.

cit.) ascribes to him the monument of the Doge
Niccolo Tron in the Frari. Rizzo's chief work
was the reconstruction of that portion of the

court of the Doge's palace which was destroyed

by fire Sept. 14, 1483. He held the office

of Suprastante of this work until 1498. At
the Doge's Palace, Rizzo built the northern hidf

of the eastern wing (on the Riva), including the

facade upon the court and that ujion the canal.

The Giants' Stair (which .see, under Stair) was

also built by him.
Bernascoiii, La rita e \e opere di Aiitiniin Ttirrizo ;

I'aolelti, Itinascimento ; Milntz, fleiiaissdiice

;

Pt-rkins, Italian Sculptors; Cicognara, Falitiriche

di Venczia; Meyer. Das Venezianische Grabdmk-
mal ; Zanotto, Palazzo Ducale ; Sansovino,
\'<'ut'tia.

ROBBIA, ANDREA DELLA ; sculptor

;

li. Oct. 28, 1435; d. Aug. 4, 1525.

A nephew of Luca della Robbia (see Robbia,

Luca della), and assisted him in developing the

art of colo\u'ing terra cotta with stanniferous

glazes. The scheme of colo\ir employed by Lti<-a

was always simjile, and Andrea usually confined

himself to blue ami white for the figures, re-
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ROBBIA
serving polychromatic decoration for the acces-

sories. He is less severe anil elevated in style

than Luca. The only work whi('h can witii

certainty lie ascribed to Andrea is the retable

of the cliureh of S. Maria delle (Jrazic at Arezzo

(see Benedetto da Maiiiiio). The \vorl<s of the

members of the family can hardly be distinguished

(see Robbia Work).

(For bibliography, see Robbia, Luca della.)

ROBBIA, GIOVANNI DELLA ; sculptor
;

b. May 8, 1469; d. about 15:^9.

One of the seven sons of Andrea della liobbia

(see Robbia, A. della), of whom five appear to

have assisted him in the development of the

family specialty of colouring terra cotta with

stanniferous glazes. (See Robbia, Luca della;

Robbia Work.)

(For bibliography, see Robbia. Luca della.

)

ROBBIA, GIROLAMO (JEROME)
DELLA ; sculptor and architect ; d. Aug. 4,

I.jGO.

Girolamo was the youngest son of Andrea

della Roljbia (see Robbia, Andrea della). Noth-

ing is known of him until he went to France,

])robably between 152.0 and 1.528. In a docu-

ment dated Feb. 5, 1.529, Jerosme de lioltiu,

tuiJh'iir iV ymuges et esmaiUeur is men-

tioned as a.ssociated with Pierre Gadier, Maktre
MafOH in the construction of the Chateau ilu

Bois de Boulogne (known as the Chateau de

Madrid, and destroyed in the eighteenth cen-

tury). He appears in the records of the build-

ing until 1.55.3, and he was either its architect

or the designer of the terra-cotta decoration,

which was destroyed witii the building.

Marquis de Laborde, Le Chateau du Buis de

Bunlrii/ue ; Manpiis de Laborde, La liendinsaiice

des Arts; Falustre, La Renaissance en France;
Jacques Androuet du Cerceau, Les plus excellents

bastiments de Fnince.

ROBBIA, LUCA DELLA ; sculptor ; b.

1399 or 1400; d. Feb. 20, 1482.

The principal memlier of a family of sculptors

in Florence in the fifteenth century. He was

apprenticed to a goldsmith. The best known
of his works and the earliest which can be dated

with certainty is the marble cantoria which was

formerly in the cathedral of Florence and is now
in the Museo Nazionale (Bargello). It was be-

gun in 1430 and finished about 1440. The

companion piece is by Donatello (see Donatello).

Between 1437 and 1440 Luca made five bas-

reliefs, completing the series begun by Giotto

(see Giotto) in the first story of the Campanile,

Florence. The bronze doors of the sacristy of

the cathedral of Florence were begun by Luca

with the assistance of Michelozzi (see Michel-

ozzi) in 1447, but not jdaced until 1474. In

1455 he began the marble monument of the

bishop Bonozzo Federighi in the church of S.

Francesco di Paolo near Florence (finished 1451).
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To Luca is due the application of the art of

glazed terra cotta to figure sculpture and to

elaborate arciiitectural decoration. He was as-

sisted and succeeded liy various members of his

fiimily (see ltol)l)ia Work). Luca's earliest work

in Uobljia ware, of wliich tiie date is known,

a]:ipears to be tlie Ijas-relief of the Rcsicrrectioii

over the door of the sacristy of the catliedral of

Florence (1443). Tiie Ascension, also in tlic

catliedral was made between 144G and 1450.

A series of medallions on the facades of Or S.

Michele (Florence) are among his earlier works.

The works of Luca arc more severe in style and

more simple in colour than those of his successors.

Marcel Reymond, Les delta Unhhia ; Cavallucci

Moliiiicr, Les delta Jliititiia; Steginanu, Die ISil-

derhauerfaiailie della Bohhia ; Marquand, Iluntiug

delta Ro'hbias in Italy ; Vasari, Milanesi ed.

ROBBIA WORK. Glazed terra-cotta work

of tlie It.'llii Knbliia tamily.

This decorative material, though known to

the ancient Egyptians, Babylonians, Assyrians,

and Persians, seems to have been introduced

into Europe by the Saracens and applied by

them oidy to the minor arts. It assumed

monumental importance in the hands of Luca

della Robbia, a Florentine sculptor of unusual

skill and refinement. Work in this material

became the exclusive occu])ation of his nephew

Andrea, five of whose sons were sculptors.

These sons spread their productions in various

quarters of Italy. Giovanni sent examples of

his art into many small towns of Tuscany, Era

Ambrogio to the region about Siena, Era Mattia

to Umbria and the Marches, Luca the younger

to Rome, and Girolamo to France. Giovanni

was succeeded by Benedetto Buglioni and by

Santi Buglioni (1494-1576), who continued the

practice of the art until late in the sixteenth

century. A south Italian sculptor. Maestro

Jacopo da Benevento, is represented by a signed

altarpiece of glazed terra cotta, and there are

many monuments of the fifteenth and si.xteenth

centuries made of this material which cannot be

assigned to any member of the Robbia School.

Some care is sometimes required to distinguish

this class of Renaissance sculptures from the

similar works and copies made by BaStianini,

Novelli, and Graziani in the early part of this

centuiy or by the Cantigalli or Ginori comjia-

nies of the present day.

The glazes used by the different members of

the Robbia School varied in quality. Luca's

glazes were hard and brilliant, while those of

his successors proved to be in many cases less

durable. Luca's handling of coloured glazes was

masterly, and the results harmonious and re-

fined. Andrea's attempts at polychromy were

less successful and Giovanni's frequentl}' atro-

cious.

The Robbia family applied glazed terra cotta

to many kinds of architectural decoration.
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ROBBIA WORK
Pavements were made by the eklei- Luca for the

palace of Piero di Cosimo del Medici, by Andrea

for the ciiapel of S. Lorenzo in the Collegiata

at Empoli and by the younger Luca, after

designs by Raphael, for the loggie of the Vati-

can. The earliest Robbia pavements showed

some trace of Saracen influence, which, how-

ever, was soon replaced by more distinctively

Italian designs. Glazed terra-cotta ceilings

were made by Luca for the Medici i)alace, for

the rotunda of the jiorcli of tiie Pazzi chapel,

and by Andrea fur the jjorch of the cathedral

at Pistoia. Some of these may be viewed as

substitutes for the marble-coftered ceilings of

classic architecture, others for the mosaic-

covered vaults of Byzantine type, but the

designs have in addition the charm which

comes from the naturalism of the early Renais-

sance. Medallions, not infrequently set in

frames representing fruit and flowers, decorated

the centre and corners of vaults, as in the

Portogallo chapel at San Miniato, or the span-

drils of the arches of an arcade as in tiie

porches of the Innocenti hospital in Florence

or the Ceppo hospital in Pistoia, or were

arranged in horizontal lines, as in the Pazzi

chapel. Medallions, rectandes, and other

simple forms were frequently usetl for heraldic

emblems.

The minor towns of Tuscany contain on tiie

walls of their public buildings hundreds of coats-

of-arms in glazed terra cotta by the Robbia

School. Continuous friezes were not commonly
made of this material. Luca attem|:ited them

on a small scale on two baldachinos at Lnpru-

neta, and Andrea made a teri-a-cotta frieze

around the interior of the dome of S. Maria

delle Carceri at Prato. It was reserved for the

pupils of Giovanni to make the very striking

frieze of the Cejipo hospital. Not a few lu-

nettes were made by the Robbias, as, for

example, the jjointed-arched lunettes in the

Florence cathedral by Luca, the round-arched

lunette over the entrance of the cathedral at

Prato by Andrea, and the polyciiromatic lunette

by Giovanni, recently accpiired by the Brooklyn

Institute.

Many magnificent altarpieces in glazed terra-

cotta may be credited to this school. Their

pilasters and ca|iitals and friezes and mouldings

are ciiarmiiig e,\am])les of Renais.sance architec-

tural design. It would be difficult to find a

more exquisite monument of its kind tiian

Luca's tabei'nacle, which serves as an altar|:iiece

in the chapel of the Holy Cross at Impruneta.

Ancbea is. however, nmch more abundantly

represented by beautiful altarpieces in many
Italian towns outside of Florence, especially at

Arezzo and La Verna. Perhaps the most per-

fect of liis altarpieces is the Coronation of the

Virgin in the Osservanza near Siena. A good

example of such altar|iieccs is tiie Assumption

299

ROCAILLB
of the Virgin in tlie Metropolitan Museum,
IS'ew York. Many inferior, highly coloured but
jjartially glazed altarpieces were made by the

pujiils of Giovanni for the smaller villages of

central Italy. The figured composition in these

altar-pieces are in high relief. Sculptures in

the round, like the beautiful group representing

the Visitation, which Luca made for the church

of S. Giovanni at Pistoia, were not common.
Pavements, ceilings, lunettes, friezes, me-

dallions, altarpieces, statues, by no means
exhaust the list of the applications made by
the Delia Robbia family of glazed terra cotta.

The churches of central Italy are abundantly

su])plied with Robbia tabernacles, and Robbia
fonts, candelabra, and vases are not rare. Thus
the new technique was applied systematically

in many directions, where previously more ex-

pensive methods of marble and metal sculpture,

of mosaic and tempera iiainting had prevailed.

AlL,\N MARQU.iND.

ROBERT DE COUCY ; architect; d. 1311.

Tlie arciiitect of Reims catiiedral, after the

the fire of 1:^11, was either Robert de Coucy or

Hue Libergier (see Libergier), who began the

church of S. Nicaise at Reims in 1229. The
Robert de Coucy known to the records became
architect of S. Nieaise at the death of Libergier

ill 1263. He was also architect of the cathe-

dral of Reims at this later time.

Gonse, L'Art Guthiqne ; Cerf, Notre Dame de
Reims; Tarhe, Notre Dame de Reims; L'Abb6
Tourneur, Deseriptioii de Notre Dame de Ifeims ;

Bauchal, Dictionnaire.

ROBERT DE LUZARCHBS. (See Lu-
zarclies, U.iljcrt iV:.)

ROBIN, PIERRE
;
architect.

He made the plans of the church of S.

Maclou at Rouen about 1437 and conducted

the works on that building until 1450.

Bauchal, Dictionnaire.

ROBUSTI, JACOPO. (See Tintoretto.)

ROCAILLE (ii.). A system of decoration

supposed to be founded upon tiie forms of rocks,

or upon tlie artificial rock work of the seven-

teenth-century gardens to which were added

shells sometimes of real, sometimes of imaginary

shapes. Tiie ornament soon jiassed into a sys-

tem of scrolls combined witli ahuii<lant floral

and other carving, witii gilding used freely, and

]iaiiitings in panels. Tiiis system of ornamen-

tation was used equally for the wood-lined

interiors of handsome residences and choirs of

cliurches and for the smallest objects of familiar

ornamentation, such as the little boxes of gold,

ivory, and tortoise shell used for snutt' ami bon-

bons, small toilet articles and the like. The
essence of the style is that these curves shall

never be continuous for more than a short dis-

tance, nor make more tlian one double curve
' like the letter S, witliont breaking ott' to begin
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ROCK-CUT BUILDING
again aliniptly. (See Meissonicr, ami i\w i-nl

lectivi' cilitiiiii 111' liis works citeil.) — li. S.

ROCK CUT BUILDING Excavatii)ii in

Rock-cut Building: Tomb at Telmissus, Asia
Minok; Plan.

native rock without the aid of niasonry, or

with but little masonry. Tomlis so excavated

are common in Egyjit, Lycia, Petra, Etruria,

and Jerusalem, generally ])reseiiting an archi-

tectural front only, with dark interior chani-

ROCK WORK
I'-llora, tiicy are entirely i.solated from the

native rock mass from which they were cut,

presenting within and witliout all the appear-

Rock-cut F.uiliun Tom 11 AT Telmisstts; SEE
1^1. A.\.

ance of structural buildings, though actually

nioiinlithic. — H. V. B.

ROCK FACED. Same as Quarry Faced
(See Stone Cutting.)

^,

^A,*

KucK-cuT Building: Undekground Kitchen, Village of Mondjebia, .Syria.

bers, of which tlie sections are supjiorted by

masses of stone left in the form of solid [lillars.

Temples so excavated occur in Nubia, as at

Ipsamboul, and in modern India, where, as at
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ROCK TEMPLE. (See Rock-cut Building.)

ROCK WORK. A rough anil purposely

irregular combination of stones, broken bricks,

and other hard materials, with cement mortar
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ROCOCO ARCHITECTURE
poured over it, and earth, pebbles, and the like

filling the cavities, sometimes having grass and

small plants growing upon it ; the whole in-

tended as a garden decoration in what was

supposed to be a naturalistic style. This

device was common in the eighteenth century,

and its prevalence is supposed to have had to

do with some of the features and with the

names of the decorative styles of the time.

(See Rocaille ; Rococn.)

ROCOCO ARCHITECTUHB. The archi-

Rococo Arc hitectlke; Earliest Tvi'E; Doultw
Toulouse, France.

tecture of the century beginning about 1660

A.D. in so far as it is marked by a certain

excess of curvature and a lack of firm lines and

formal distribution. The term is of French

origin, in spite of its Italian appearance, and

was ajjparently derived from the term Rocaille.

The characteristic decoration of the style is

hardly seen in the exteriors of buildings, or at

least hardly in the wall.s, porticoes, etc., but

these are characterized by great boldness in

deviation from the classical orders as described

.30.3
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and drawn by Vignola and other authorities.

The cajjitals of columns assume new forms

;

wreaths and festoons adorn the Ionic capital

;

the entablatiu'e is sometimes cut into pieces, or

wholly changed in its proportions to allow of a

story of windows ; there is a tendency toward

.setting piers and flanking buttresses, with an

angle projecting in front, so that the jilan of

the buttress is approximately triangular ; there

is a disposition to use irregidarly cuived win-

dow heads and door heads, and to open windows
of round and oval shajie in unusual

places ; the balconies have commonly
wrought-iron railings, and these are

of fantastic cur\-ature both in jilan

and vertically ; sculpture of human
figures, either complete or used as

caryatids and telamones, is very much
diversified in pose and gesture. The
characteristic interior decoration is

Composed of scrolls which pass into

each other abruptly, as described under

Rocaille. There is also in the interiors

a singular indifference to the constmc-

tive character of the design, the walls

passing into the flat ceilings through

a very large cove, which is not limited

to horizontal lines either at top or

liottom, but when seen from below is

ditficult to determine as to size and
exact location. These strange coves

are often filled with very elaborate

and highly finished painting, a con-

tinuation often of the composition

with which the ceiling is filled.

Ojienings also fill the wall above doors

and windows. (See Overdoor ; Dessus

de Fenetre ; Dessus de Porte ; also

C'lnuTigueresque.) — R. S.

ROD. A piece or strip of wood,

such as could be cut out of a plank
;

that is to say, about 2 inches scjuare

;

as used by carpenters for setting out

their work. Such a strip of wood,

marked with feet and half feet, and

sometimes with inches and half inches

>. for a jiart of its length, is generally cut

''^^- exactly 10 feet long, and is then called

by the workmen the Ten foot Rod.
.Y AT Lightning Rod. (See under L.)

Picture Rod. A rod ser\ing the

same purpose as a Picture Moulding (which

see under JMoulding).

ROESNER, KARL ; architect ; b. June 19,

180-1; d. 1867.

He was educated at the Academy of Vienna

and in Italy, and was appointed Professor of

Perspective at the Academy in Vienna. Pro-

f(^ssor Roesner was especially attracteil to early

mcdiicval architecture and built many Roman-
esque churches.

Seubert, Kutistler-lexikon.
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ROGER
ROGER (I.) ; Arclibislxip of York.

Koger, Ardi bishop of York from 1154 to

1181, began in 1171 to build tiie original

Norman clioir of the (^athwh'al of York (Kng-

land), of wliifh the cryjit remains.

Browne, MetropoUtnH ('hnirh of ,S', Feter, York.

ROGER (II.), abbot.

Tlie eleventh abliot of Mont Saint-Michel.

He repaired the nave of tlie church of his

abbey, which had fallen in 1103. After the

conflagration of 1112 he repaired the buildings

of the abbey, and erected the constructions to

the north of the nave of the church. The

ROLL
('tildes iconograjMqties et urcMologiques

(Tours, 1874, 2 vol. folio). La Mease, etudes

Archeo/oi/iqiies sur les Monuments (Paris),

1 88.3-1 8H'J, 8 vols. 4to); La Suinte Vien/e,

Etudes ardu'iAoqiqiies et iconoyraphiques

(I'iiris, 2 vols, folio, 1878, etc.).

Hi-llicr de la Cliavinnerie, Dirliniiiiaire ; Bau-
elial. llirlidiDKiiri'.

ROHAUIiT DE FLEURY, HUBERT
;

architect ; b. 1777 ; d. l.'^Ki.

A pui)il of Uurand (see iJurand). He won
the premier grand prix de Home in 1802.

In 1806 he was appointed inspector of the

works at the Arc-de-Tri(jniphe de TEtoile.

Rococo architecture: Early and Good Decoration from a Ch.\teau at Bercy, Pa_ris; now
Destroyed.

Me.i-veille, usually ascril)ed to him, was not

erected until the beginning of the thirteenth

century.

H6richer, Mont Snint-MiclieJ; Corroyer, 3Iont

Saint-Michel.

ROHAULT DE FLEURY. CHARLES;
architect; b. Sept. 2-', 1801; d. Aug. 12,

187.5.

A son of Hubert Rohault de Fleury (see Ro-

hault de Fleury, below). He was educated at

the Ecole Poli/terhiiique and the Ecole des

Beaux Arts (Paris). In 1833 he was ap-

pointed architect of the hosjjitals of Paris, and
about 1837 built imiiortant works at the Jar-

din des Pluiitps. He was associated with

Hittorff (see Hittorft') in designing the houses

in the Place de I'Etoile (Paris). Charles Ro-

hault de Fleury is best known by his important

works on Christian archieology : L'Evangile,
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From 1817 to 1833 he was architect of the

liospitals of Paris. He built important public

ei litiees in Paris.

Bellier de la Chavignerie, Dictionnairp ; Lance,
Dirtionnaire.

ROLL. A. A nearly cylindrical member,
comparatively small ; especially a rounded
strip of wood fastened to and continuous with

a ridge or hip of a roof; a false ridge pole.

(See Ridge Piece ;
— Pole.)

B. In a roof of lead or other metal, one

of a series of rounded strips of wood secured

at regular intervals along the slope, and extend-

ing from tlie ridge to the eaves, over which
the ends of the roofing plates are turned
and lapped, thus preventing the crawling of

the metal by alternate expansion and contrac-

tion.

C. A similar rounded piece made by the
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ROLL AND FILLET
metal slieatliiiig aldiie, nr with the siipiiort of a

woiiilen l)atteii.

ROLL AND FILLET. A rouml monhling,

larger than a Ijead, with a tiilet oil the face of

it— cliaracteristio in string courses anil labels

of the middle and late medi;eval periods.

ROMANESQUE ARCHITECTURE
tl.« Roman. The name has Ijeeu most com-
monly restricted to the distinct and homogene-
ou.s style that was evolved in Western Europe
in the ninth, tenth, eleveiitli, and twelfth cen-

turies, leaving tlie name of Latin (see Latin
Architecture) for tlie transitional style which
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ROMANESQUE ARCHITECTURE
till' arch ratliLT than of the ciitabhituR', to

which it was insejjarably joined in the Chissic-

styles, the carHest known example being in

Diocletian's jjalace at Spalato (see Greco-Uonian

Architecture). But the change remained bar-

ren till the ninth century, and the develop-

ment from tlic uiuon of tlie an'ii and col-

umn, and tiie use of vaulting in common with

them which gave the new style its ciiaracter,

did not begin till then. The style has been

called Lombard where it ai)peared in Italy,

and has Ijcen ascribed to the builders of

the Lombard kingdom in Italy ; Imt its begin-

nings did not appear till that kingdom had

been destroyed liy Charlemagne, and it was
practically worked out simultaneously under

Teutonic influences in Italy, France, and Ger-

many, one country being now in the lead and

now another, and with considerable local differ-

ences in detail, yet with an all-pervading

unity. In the eleventh century it spread into

England, where it appears as the style often

called Norman, and later into the Scandina-

vian countries.

Up to the ninth century the basilican ]ilan,

ado|)ted in Italy and derived from there, was
the typical plan for churches througliout Europe,

wherever the influence of the Byzantine empire

did not reach, although there were churches of

a difl'erent type, round or polygonal, such as

Charlemagne's at Aachen (Aix-la-Cha])elle), S.

Vitale at Ravenna, and others of the kind (see

Round Church). These last were exceptional

;

the basilican was the type wldch had been de-

veloped with the ritual of the Western Church,

ROMANESQUE ARCHITECTURE

t€€m

ROSHNESyUK AUCHITECTUKE
MAN Romanesque Churches.

M J^^ transverse .arches; A C, sprinsinp line nf the sni.lller arch of thi

vault ; P, crown of the smaller arcii ; A', triant;te of vaulting' which i;

curved in the direction O to /' as well as in the opposite way.
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Rococo Architecture: Stockholm, Sweden.

and out of which the architecture of the Middle

Ages was evolved. In the ninth centmy the

storm of invasion, which had lulled for two
centuries, was renewed over a great jiart of

Europe by the Northmen, the Saracens, and
the Huns, more destructive than the earlier

invaders ; churt'hes were destroyed by hvmdreds,

and the progress of architecture was
checked. The tenth century was a

period of general depression and pov-

erty, of political confusion, of disorder

in the church. But before the end of

the century the condition of Eiu'ope had
begun to mend, and with the opening

of the eleventh came a great architectural

fervour which was to last for centuries,

and in which new forms of building were

rapidly developed. The steps of transi-

tion are obscui'e, but from this time the

Romanesque type of church, which set

the form for the Middle Ages, began to

take shape. This was the cruciform

type, which, being continued on a gi'cat

scale through the twelftli century, was
followed in its main lines by the Gothic

of the thirteenth and fourteenth, and so

fixed the type for the whole of the Mid-

dle Ages. The basilican plan was not

cruciform, though it is often so called.

In the eniciform the nave and transept

interpenetrated ; the nave, contiimed

across the transept, made tlie eastern

arm of a Latin cross, and the square space

in which they met, which we call the
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Romanesque Architecture: Early Italian Type, dis-
tinguished KROJi Latin Architecture; Chapel at
BiELLA, Piedmont; 8th Century a.d.

Romanesque Archi-
tecture : Early
French; Church of
VioNoRY (Marne);
10th Century;
Plan.

Romanesque Architecture: Byzantine Type; Capitals from Venice and Murano.

311 312



ROMANESQUE ARCHITECTURE
crossiiij^, lii'ldiigt'd iircliiti'ctiinilly tn butli. In

the l)iisilii"i the iipse was cut oti' tVoiii the nave

by tlic tniiisept, in wliieh the service was per-

tbrmeil ; in tlie erucitbrni, when the nave, jiro-

loiiged tiirongii the transej)!, niaile tiie eastern

arm, tiie apse was joined to it, so that the two

tngetiier made the choir, which oidy

when niiicii space was iieedeil tor the

clergy was prolonged across it, or even

down into tlie western ann. Tims
the nave, by virtue of its continu-

ity, gained tiie predominance whicli

had belonged to the transept. The
two were usually built on the same
system and of the same dimensions

exce[)t as to length, so that the cross-

ing became sipiare. Tiie aisles, too,

were sometimes continued across tlie

transept, Hanking tlie continuation of

the nave, and in tlie twelfth century

even round the apse. The orienta-

tion of the basilicas was followed, ex-

cept in some parts of Italy, tlie

churches facing the west, with their

apses to the east, and occasionally

smaller churches were built without

transepts, like the smaller basilicas.

But a ditfcrence as marked as the

change in plan from basilican to crutu-

forni, and even more important to the

construction and aspect of churclies,

was the change in covering them.

The basilicas were roofed and ceiled

with wood ; their construction was
proportionally slight ; they often fell to pieces,

and great numbers of them were burned. The
desire for more permanent and more monu-
mental buildings grew with wealth and archi-

tectural exjierience. As early as the eighth or

ninth century vaulted crypts were built under

ROMANESQUE ARCHITECTURE
ill the riiunil ciuirches. It was done in iioman

fashion, with barrel vaults and groins; but the

dittii'idty of vaulting the irregular oblique divi-

sions of the aisles of the octagonal churches led

to dividing the vaults into small compartments

by cross ribs. This .system, extended to the aisles

Romanesque ARCHiTRrTURE: English, c. 11-tO;

Church .\t Nukthamptox.

churches at first barrel vaulted, afterward groined

in Roman fashion ; but it was long before the

mediieval builders got skill to vault the parts

above ground. It is ditiiciilt to trace out the

line of progress in times and places, but it is

clear that the aisles, being lower and narrower,

were first vaulted, and that this was first done
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Romanesque Architecture: Church of Vignory
;

Plan.

and finally to the naves of the long churches, led

to dividing them throughout into regular bays

which could be built one by one, and greatly

facilitated the construction of vaults. In early

cxiieriments barrel vaults, both longitudinal and
transverse, were freely used, but they were

heavy and uncomely, and soon gave way to

groined vaults, which, by collecting the

thrust at their points of supjiort, could be

stayed by there increasing the thickness of

the wall and pier. In the course of the

eleventh century the habit of groin vault-

ing the aisles in square bays became general

in the north, and probably in that part of

Italy where the Teutonic influence was con-

trolling. The greater difficulty of vaulting

the naves led to various ettbrts and many
failures. It was necessary to increase

greatly the weight of the clearstory walls, and
elaborately contrabut the thrust of tlie high

vaults. In the middle of France by the end

of the eleventii century a method was devised

of covering the nave with a Viarrel vault, round

or pointed, and abutting it by halfbarrel vaults

over the aisles, whose crowns reached nearly to

the springing of the nave vault. There are

examples in S. Etienne at Nevers, Notre Danie-

du-Port at Clermont-Ferrand, and in the abbey
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ROMANESQUE ARCHITECTURE
of Foiitc'iiay. Fur the same purpose were used

barrel vaults, whose axes are at right angles

with the axes of the aisles. But the thrust of

the main vault along the whole clearstory wall

was still difficult to meet ; the elearstoiy was
darkened or wiiolly closed l)y the aisle vaults,

the interiors were hea\'y and dark, and the sys-

tem did not prevail.

ROMANESQUE ARCHITECTURE
story walls, rising high above the aisles without
a trace of buttressing, and so thick that an
arcaded gallery is carried through them under
the eaves above the springing of the vaults.

The French builders, more inventive, tried

every means to lighten their construction.

Sometimes they tied the vaults across witli

iron, stirt'ening the clearstory walls with tim-

-_^- <:::/./;////
'7,

////V

ROMANESQITK AUCHITECTURE ; A DOMED ChUECH ; S. FRONT AT PeRIGUEU.\ (DoRDOGNE);
13th Century.

Here the divei-gence of the French builders

from the German and Italian is conspicuous.

The Germans and Italians, averse to buttress-

ing, trusted, in Roman fashion, to sheer weight

of masonry, using thick walls, massive piers,

and narrow openings, maintaining even to the

thirtcentii century the aspect of massive lireadth,

dignity, and rcjiose that marked their early

Rcimaiies(|uc. In the cathedral of Spcyer the

thick-shclk^d vaults, a inmdrcd feet high, are

balanced by tlu^ mere weight of the clear-
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bers, which in time rotted away. Sometimes

they relied on buttresses applied to the clear-

story, and those, too, at first betrayed tiiera.

At last they invented the flying buttress, set

across the aisles at the springing of the main

vaidt above tlie jiiers. They built tiieir vaults

on independent rib.s, transverse, diagonal, and

longitudinal, which bore them like a )iernianent

scattiilding. Tlicy liglitened the shells of their

vaults and th(^ clearstory walls between their

buttresses as nnich as possible, expanding the
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windows, ;iU(l slinrtciniig tin' liays of t lie iiavu.s
;

:iiiil finally, equalizing the height of the ribs

und levelling the crown of the vaulting by the

use of the pointed areh, they led the way to

the wonderful development of Gothic in the

thirteenth century.

This was not achieved witlKJut many failures;

the chronic'les of tlie eleventh and twelfth cen-

turies are full of stories of cliiu-ches which fell

down soon alter they were built, or were soon

destroy(ul to make way for new e.\|ieriinents.

The cruciform shape and the arrangement of

aisles and transept being presupposed, the

church was designed to suit the vaulting com-

partments, so that these became the units of

the plan, and it has been said that medicBval

churches were planned from the top downward.

In Roman architecture, wherever an entablature,

an arch, or the pendant of a vault abutted

against a wall, a column or a pilaster was pro

vided to receive it. This principle, carried out

in Byzantine architecture and in the nnuid and

polygonal churches of the early Ronianes(iuc,

produced the compound pier, and, where arches

met at right angles, the cruciform ])ier. In

the north, and in Italy vifhen the supply of

columns that could be got from the Roman
I)uildings was exhausted, piers were the natural

supports of the arcades. The plain square

pier, when a pilaster was added to it on one

side to receive the cross rib of the aisle vaidt,

took the shape ^1, ami when the main archivolt

was broken into steps liy adding a sub arch,

Romanesque Architecture: Piscina, Kirk-
stall Abbky, Yorkshire; c. llliO.

the shape B. As the workmen gained skill

half columns were substituted for the j^ilasters,

and the forms A' and B' resulted. When jii-

lasters or shafts were carried up on the side of

the nave to receive cross arches or vaulting

ribs, or sometimes even the roof trusses, the

piers took tlie forms r* and D, which last may
be taken as a typical form of pier in a devel-

oped Romanesque chin-ch. As the style pro-
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grossed tlu^ ])lan (jf the jiiers grew varied and

eonqilicated ; a rei)resentativc of evci-y suli-

division of the arclies and every v.-udting rib

was gathered into it. The coiiipound pier came

Romanesque Architecture: Porch, Kelso
AuuhY, Scotland; c. IIUO.

to be used even in churches which were not in-

ten<led to be vaulteil, as we may see in S. Jlini-

ato in Florence. On the other hand, in churches

here and there colunms continued in use, in-

creasing in size, and bearing on their capitals

the groups of shafts and the stepped archivolts

above them, set either continuously, or oftener

alternately with piers. The charm of an alter-

nating arrangement of piers and columns, or of

lighter and heavier piers, seems to have early

caught the eye of the German and Italian

builders, though the French made little use of

it. The German system found in this exactly

the provision of supports it needed, for it was

based on equal vaults inteivsecting in square

compartments, the natural result of the Roman
system. Their naves being twice as wide as

their aisles, the bays of the nave were twice

as large as those of the aisles, and each of

them covered two arches. It followed that

while every pier or column carried a shaft from

a groin of the aisle, every alternate one carried

also a shaft from the nave vault. Hence every

other pier was a hea\"y one, and the alternate

ones were lighter, or in many cases were re-

placed by columns. This arrangement gives

a peculiar charm to many interiors in the Ger-

man Romanesque or so-called Lombard style,

and to some in England.

The intersection of nave and transept in the

cruciform church gave special architectural im-
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portance to the crossiug, whii-h before long came
to be covered with a dome, or at least with a

vault higher than the rest, perhaps in reminis-

cence of the Bj'zantine method. Over it a large

tower was often built, a habit which lasted long

ROMANESQUE ARCHITECTURE
a tiiforium, was in some cases itself vaulted,

and made a second story aisle, like those in

some of the Latin churches and many of the

Byzantine, which served to increase the capacity

of the churches and to divide the worshippers,

in the churches of Normandy of a later style.

It early became a habit to carry an interior

gallery above the main arcades and under the;

aisle roofs, opening into the nave through an
arcade of small arches, usually borne on eolon-

lU'ttes, and treated with greater riclmcss than

the jirincipal arches below. Tliis gallery, called
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— men from women or monks and nuns from

the laity,— and answered to the Gyiurceum of

till' Eastern (churches, from which it was doubt-

less derivetl. This uppci- gallery or aisle ap-

pears here and there all over Kuro])e, for

instance, in S. Ambrogio in Milan, in the Ab-

baye aux Honunes at Caen, the cathedral at
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Peterborou;j;li, aiwl the Miiiister at A;u-licii. The
tritbrium itscli', usually a mere opuii arcade,

bcoamc almost universal iu churches of impor-

tance, a very effective clement of their interior

composition, wiiose trijjle vertical division, into

two contrasting arcades with the windowed
clearstory above, was the theme of endless pic-

turesque variations.

The exteriors of churches developed in corre-

spondence with the interiors. Instead of the

single detached campanile of an Italian church

a characteristic group of towers grew up about

a German church, all intimate parts of its de-

sign. Usually tlicre was a tower at the cross-

ing with a lantern, often a pair at the west end,

often a pair flanking the eastern arm, sometimes

a second lantern over the narthex, which in Ger-

man churches was often in two stories, and at

times all the.se were combined in one building,

as we may see in the abbey of Laach, or the

cathedral of Speyer. The mass-

ive walls needed to stay the

vaidts, and hardly reenforced

with buttresses, were divided by

Hat pilaster strips, which often

merged in round-headed panels

enclosing the round-arched win-

dows, or were continued up till

they were lost in the arcaded

and corbelled cornices running

up the gables with which the

fronts of naves and transepts

were finished, and were a marked
characteristic of the style. The
tower.s, lighted by small win-

dows which multiplied with the

ascending stories, in groups di-

vided by small colonnettes, were

at first mostly round or octag-

onal ; the later ones more com-

monly square, and in Germany
andltaly they were regularly covered with pointed

roofs, conical or pyramidal. The French build-

ers were more sjiaring of towers than the Ger-

man, and were apt to employ only a pair, or a

single one which they commonly placed over the

crossing or the west porch. Upcin this they lav-

ished great richness, developing the roof into a

stone spire, decorated with pinnacles and lu-

carnes, which even before the transition to the

Pointed style became a beautiful and elaborate

composition.

The favourite ornamental features of the Ro-

manesque builders were arcades and colonnettes.

Arcades were used in the utmost profusion, espe-

cially in the north of Italy and along the Rhine.

Open or blind, they were carried about the sides

of cloisters, along blank walls, over the fronts

and even the flanks of churches, under eaves,

and up and down the slopes of gables. Colon-

nettes were multiplied unceasingly ; clustered

about doors and windows, and supporting every
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arcade, occasionally set in rows for their own
sake alone with no arches to carry, as on the

front of the Pieve at Arezzo. The decorative

instinct of the workmen expressed itself chiefly

in ornamental sculpture, neglecting the early

Christian art of pictorial mosaic, and making

I)aititing subordinate, as it had been in classic

times. The carving, which was chiefly accumu-

lated upon (capitals and string courses and about

doorways, and which at first was based on clas-

sic'al and Byzantine models, took a new direction

under nortlioni influences, abandcjning the clas-

sical type.s, the acanthus and basket work, for a

lavish development of animal forms, human
faces and figure.s, even narrative scenes, and

florid interlacing foliage. A kind of capital

which is called the cubic or cushion capital, in

its underlying form a cubical block with its

lower corners rounded away to meet the shaft,

and which was originally a Byzantine form, as

^/

Romanesque Architecture: Capitals of Porch, St. Peter's
Church, Northampton; c. 1160.

we may see in S. Sophia at Constantinople and

many other Byzantine churches, was adopted by
the Germans both in the north and in Italy,

probably at first because of its simplicity, and

elaborated into a thousand richly decorated

forms. It is a distinct mark of the Lombard
style, in Italy and Germany, and though ban-

ished from the centre and south of France, is

found abundantly in Norman churches both on

the continent and in England. The doorways

were adorned with ]icculiar richness, their jambs
crowded with shafts, the arches with decorated

mouldings, the tympanums sculptured with Bib-

lical or legendary stories. In Italy elaborate

projecting porches were built over them, carried

by columns which commonly rested on lions or

fabulous beasts.

It is difficult to trace tlie transition from

Latin architecture to Romanesque. Though the

two styles were continuous in develojiment, they

were the products of ditt'erent conditions and of
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Romanesque ARCHiTKfTunE: Abbey Church at
Maulbkon.

See the ground pliiti iinrlcr Monastic AiTliitectiire.
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littereut races. The l);isilic:ui was uf soutliem

urigin ; it is its peculiarity tliat it scarcely

changed during the five centuries in which
it was practised. Born perhaps in the East,

it was developed in Italy; its monuments are

found there, and have iuHuenced the i'ornis of

many later churches. It was evidently the

work of secular builders. Italy was a land of

cities, and weU {)rovided with builders, who were
formed into guilds or something like them even
in the days of the Empire, and were succeeded

by the Lombard masons, whose reputation was
great through the Middle Ages. The churches

in Italy, founded by bishops or secular princes,

or even l>y colonies of monks, were doubtless

built by these secular workmen. The condition

of Gaul at first was ap]iro.\imatcly that of Italy.

The coasts and the valleys of the Rhone and
the Rhine had a fringe of F!oman cities and
civilization ; the invasions of the fifth century

left tilings here veiy much as in Italy, and their

early Christian architecture was an echo of the

Italian. But in Germany, between the Rhine
and the Baltic, there were no cities before the

reign of Charlemagne. He and his successors

founded a few towns ; but the settlement of

Germany was practically the work of the monks,
whose monasterie.s, established for the conver-

sion of the natives, became the nuclei of com-
munities from which most of the cities sprang.

The invasions of the ninth century thre'sv back
civilization in Gaul, and left it almost as bare

of churches as Germany. The evolution of a

new architecture began alike in both countries

and in the Germanized parts of Italy at the

hands of the invaders. To apportion among
the three countries their shares in the working
out of the new style is not easy. Up to the

Carlovingian period Italy was the leader ; the

north looked to her lioth for exam]ile and w ork-

men. When, at the end of the tenth century,

building revived, it was with an astonishing fer-

vour, which continued all over Eurojie for three

centuries, and the leaders seem to have been for

a century at least the monastic builders of the

north. The Benedictine Order in its two great

blanches, first the Clunisiaii and afterward the

Cistercian, spread its monasteries with great ra-

pidity over Europe, and in the north filletl the

vacant districts with its communities. North
of the Alps and away from the large cities the

monks, and especially the Benedictines, were
the builders of Europe, which was bestrewn

with their churches. Isolated and self-depend-

ent, they gathered about them great coni)ianies

of workmen, whom tlicy organized into regular

schools or guilds, and among whom the art of

building jjrogressed very fast. There grew up
among them a body of lay brothers, affiliated

but not cloistered, and untonsured, subject to

the Order, who migrated from place to place,

building churches and convents. Through the
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eleventh and twelfth centuries the monks were
the chief guardians of literature and the arts

EoMANESQUE Architkcture : Capital in Church of Maursmuns
TKR NEAR StRA I.SBURO.

north of the Alps, and Ijuiidinj^ seems to have

absorbed most of their active energy. In the
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south, until the formation of the communes in

the twelftii century, political confusion prevailed,

and naturally the progress of tlie

arts was slow. It was natural

that with hundreds of thousands
of monks eagerly absorbed in

building their churches, and
with their bands of workmen
carrying their exiierience and
their methods from convent to

convent and from countiy to

country, monastic architecture

should lead the evolution of the

Romanesque style.

This style as we have de-

scribed it was the work of the

Teutonic races, and in its gen-

eral characteristics is the same
in Lombai'd Italy, in Germany,
France, England, and in Spain

so far as it existed tiiere. In

the south of Italy and on the

Adriatic shore it was greatly

modified by the influence of the

Byzantine Empire and the forms

of its architecture, wliich indeed

left their traces wherever com-
merce with Constantinople was
habitual, on the Mediterranean

coasts and in the middle of

France, and even in some degree

northward along the course of

the Rhino. In the south of

France, which while it was
Gaul had been pervaded by Ro-

man influence almost as com-

pletely as Italy, the effects of

the classic style lingered long,

and left conspicuous traces in

the new architecture as late as

the twelfth century. In the

neighbourliood of Rome, which

never forgot the traditions of

the Empire, the Romanesque
style was never implanted. In

the northwest of Italy, in Tus-

cany and Liguria, the Lombard
kingdom was not fairly estab-

lished, and even under the

Frankisli, the ])opulation never

was thoroughly Germanized,

nor lost its old instincts. Here
when the cities grew prosperous

in the eleventh century a style

grew^ up which was isolated and
peculiar to itself, of whioli the

catiiedral of Pisa is the most
conspicuous example. Tiiough

it has been called Romanes(pie,

it is ratiier the Latin .style

the examjile of the neigliliouring

The ciuirciies arc basilican, un-
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ROMANESQUE ENGLISH
vaulted, and niluiiiiKir. Tlu'y show a distinet

fondness for classii' form in tl)e prcvak'nci! of

horizontal lines, tiie parti-coloured baniled walls,

the survival of traces nf the classic entablature,

with wliich are condjined the inultiplicd siiaf't-

ing, the elaborate dot)r\vays, the continued ar-

cades of the Lond)ard Romanesque, all carried

out with a pei'uliar refinement and delicacy of

detail which is ditficult to account for, and which

is not found in the contemijorary Romanesque.
— W. P. P. Longfellow.
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mande aux XI. et XII. siecles; Sclniaase, (reschichte

der bildenden Kunste im Mittelalter, Vols. III.,

IV., Book 2, 4, .5, 0, 7 ; Scott, Sir G., Lectures on
the Rise and Development of Mediceval Architec-

ture ; Viollet-le-Duc, Dictionnaire ; Vogiife, La
Syrie Centrale. Also see bibliography under
Byzantine Architecture.

ROMANESQUE, ENGLISH. English Ro-

manesque, more commonly referred to by Eng-

lish authorities as tlie Ncjrman style, was not

wholly an innovation introduced by the Con-

queror. The close relation between England

and Normandy had been increased and strength-

ened by intermarriage. Edward saw in his

cousins across the channel far more unity of

interests than he could see in the Danish usurp-

ers in England. When, after his e.xile, he again

held sway, he brought with him Norman ideas

and perliaps Norman workmen.

Notwithstanding the turbulence of the times

and the necessity for fortified castles and towns,

the ecclesiastical buildings were still by far the

most important architecturally. That in Eng-

land they followed very closely on the work
across the channel is most natural, but there

was too much native energy to allow the Eng-

lish merely to copy.

The French and English Normans were al-

ways alike in their general aims and ambitions ;

the vault and its support, the development of

the openings, the size and magnificence of their

structures. Therefore we see close jiarallels in

Caen, Sens, and Canterbury. As the conquer-

ors became more and more at home and united

with the conquered, they became ditferentiated

from the French Norman, and their buildings

took on special characteristics. The proportion

of the plan was altered by giving it unusual

length, and we find among the very early
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churches lengths of 5.^6 ft^^t and of 480, re-

spectively, at Winchester and Peterborough.

In proportion to their width the parish churches

were equally long, often si.\ or eight times the

span of the nave. No R|)ecial andjition was

sliown in the coiistructural problems which in-

terested the Continental builders. The English

were often content with aisle vaults, leaving the

nave to be spanned with tindjer. The long

vista of nave and choir and the network of tim-

ber carved and decorated in colour almost coin-

])ensate for the lost beauty of the main vault.

On both sides of the water the recessed orders

were rich in ornament, chiefly of geometrical

character ; but the English used ornament also

with nuu'h jirofusion on plain surfaces, enrich-

ing them with arcades, plain and interlaceil, and

with various forms of surface ornament, of which

the towers of Norwich Cathedral and of the

little church at Castor near Peterborough are

good examples. Finally, they laid great stress

on their central towers. The unvaulted nave

was comparatively low, and being also very long

aftbrded an excellent opportunity for contrast in

a tower of even moderate height. This oppor-

tunity was eagerly seized.

To sum uj) : the English features are the

great length, the central tower, and the lack of

ambition in scientific construction. (See Eng-

land, Architecture of.) '

The introihu^tion of the pointed arch in the

twelfth century marked but a phase in the de-

velopment of Romanesque. The keynote of

Gothic, the balance of parts, the thrust and

counterthrust, had not yet made its impress

on England, and even in France it was as yet

but a blind groping after the Gothic principle.

The aims of the eleventh century remained the

chief aims of the twelfth. This period is

generally spoken of by English writers as
" Transitional."— R. Ci.ii'stdn Sturhis.
ROMAN IMPERIAL ARCHITECTURE.

Tliat of the Roman dominion in Euro]ie, Asia,

and Africa, ending with the fourth century a.d.

With the exception of fragments of walls and of

a few simple buildings, Roman architecture is

represented by those monuments which were

erected during the Empire, and as the style

was first developed in Rome and then spread

throughotit the various countries subjugated,

with sucli modifications as the materials of the

country and the labour to be obtained required

and as the climate suggested, the term " Roman
Imjjerial architecture" has been adopted as set-

ting forth more fully the scope of this article.

Under Etruscan Arcliitecture reference has

already been made to the first source of what
may be called the elements of the Roman
Imperial style, and in one sense the most

important. It was mainly through her paved

roads that Rome was able to bring into connec-

tion aU the chief cities of the Empire, by the
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solid coustruction of her walls to render the

cities she founded secure against attack, and by

the emiiloynient of arched construction to roof

over her buildings with an imperishable mate-

rial, to build bridges and aijucducts (tiie latter of

ROMAN IMP. ARCHIT.

basilica ; the theriuu; (from the Greek Gym-
nasium, a group of halls for atldetic exercises,

would seem to have been the prototype of the

public baths), ami lastly the orders of archi-

tecture, Doric, Ionic, and Corinthian.

Ro.MAN Imperhi. Architecture; Therih.e of Caracalla;
Viollet-le-Duc's restoration of the great hall (teiiidariutn).

C. 21.5 A.D.

vital importance in all her Eastern po.ssessious),

and lastly to drain otl' water from niarsliy

distri<-ts.

The second soiu'ce was that of ('xreek archi-

tecture, from which were derived the temidc

wit!) its peristyle or portico and its outer enclos-

ure ; the porticus or stoa of her fora, and the
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These orders, wiien emjiloyed in those struc-

tures which were (Jreek in their origin, under-

went liut little change ; the great scientific

advance however made in the quarrying of

stone and marble, and in the tninsiiort of large

masses of stone, cnal)led the Roman architect to

sub.stitute the monolith for the Greek column
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l)uilt ill several courses, and the greater display

of rifiiiiess in tiie Corintliian order led to its

almost universal adoption. In tliose buildings

however in which was carried out the lull

development of the arch and vault, in the

theatres and amphitheatres, in the thernia3 and

in palaces raised to great height and of .several

stories, the orders were utilized as apjiarently an
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away, and probalily in provincial towns sucii as

Pomjieii and Hercidaneum, the Tuscan order

was never eni|]loyed. The Doric order also did

not meet with much favour with the Roman
Imperial architect, and, besides Pompeii and
the exceptional temple of Cora near Rome,

which, barring the attenuation of its cohnnns,

may be put down to Greek influence, there are

Ro.M.VN Impkri.\l Architectuke:
The groined vault has lost its ornauients, but the walls and piers are Ta'arly as originally desif^ned,

S. Maria degli .\nj^eli.j

A Hall of the Thekm^ ok Diocletian ; o. SOU a.d.

(This is now the church of

afterthought, to break up and decorate the wall

surface, and without any connection with their

origin as constructiimal features.

The so-called Tuscan order, which was derived

from the Etruscans, was of a primitive nature

not far removed from the wooden post ; the

columns also were so widely interspaced that the

epistyle they carried was in wood. The employ-

ment of this ephemeral material was not in

accordance with Roman Imperial custom, and

except in domestic work which has long jiassed

b.jb

but few examples known. It is found in Asia

Minor at Pergamon, in the agora of Aizani, and
in a few instances in North Africa and Syria,

where [irobably the want of sculptors to carve

the decorative features of the Ionic or Corin-

thian capitals led to its adoption. (Reference is

now to the use of the Doric order as a detached

constructional feature and not to its api)lication

as a decoration only to a wall surface.)

The Ionic order followed the same fate, and
is found in only two temples in Rome, the
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temples of Fortuna Virilis and of Concord.

Two portions of the colonnaded streets of Gerasa

in S>Tia are flanked by Ionic columns, and also,

but of a very degraded type, many of the smaller

temples in the same country. There is a

modified type of Ionic capital found in Pompeii,

in which the volutes are retained at each angle

and consist of fine spirals which suggest the

Modem
Arrangement
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leaves which surround the lower portion of the

base and to give a greater sense of support to

the abacus by the accentuation of the spiral

tendrils at the four angles. In the carving of

the acanthus leaf the section was made flat in

the place of the V-shaped section of each lobe

found in Greek work. This rule applies to all

the principal examples in Rome, with two or

Vitruvian

Arrangement.

FRIEZE.

ARCHITRAVE.

MODILLIONS.

DENTIL-BAND.

FRIEZE.

ARCHITRAVE.

Roman Imperial Architecture: Composite Order with Names op the Parts.

work of a Greek artist. It is possible also that

the uncertainty which prevails in the spacing

out of the triglyph in the Doric frieze and in

the choice between the cushion or the angle

volute of the Ionic capital may have led to

rejection of those orders.

With the Corinthian capital it was otherwise,

and its magnificence aj^ijealed much more to the

Roman Imperial Architecture: Ionic Capi-
tal, Te.mpi.e of Saturn in the Roman
Forum.

instincts of the Roman Imperial architect; more-

over, it presented the same design on all four

faces and could be equally well employed in the

rectangular or circular temple or for the hemi-

cycle peristyle which in Roman Imperial archi-

tecture plays so important a factor in the setting

out of the plan. The Greek Corinthian capital,

though very varied in design and in many cases

of great beauty, was never comjileti'ly develo])e(l

in Greek architecture, and it remained for the

Romans to systematize the doul)le range of
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three exceptions. In Syria, where the Greek
artist would seem to have been mostly employed,

the V-shaped section of the leaf is almost uni-

versally ailhered to, except where, as in Baalbec

and Palmyra, works of such importance were

being carried out as to call for the employment
of Roman sculptors. There is, however, a

second type found at Pompeii and in the Temple
of Vesta at Tivoli, where the treatment of the

leaf resembles more that of the crinkled cab-

bage. In tliese two cases the capital is only one

diameter high, instead of one and a quarter, as

in the portico of the Pantheon and the Temple
of Castor and Pollux. The complete order of

this last example is the finest Roman Imperial

example known. In the entablature of this

temple, the enrichments of the various fasciie,

which in the Greek temples were usually

painted in gold and colours, are here elaborately

carved.

In the Roman Corinthian entablature a very

important addition was made by the introduc-

tion of modillions. These may have had their

origin in the mutules of the Doric cornice ; they

consist of small brackets or corbels which suggest

a better support to the corona of the cornice and

break the line of shadow as projected on the

frieze. In the temples of Syria these corbels

are further supported by consoles or ancones

underneath, which rest on the upper moulding

of the architrave and constitute an original but

overcharged decoration for the frieze.

Tiiere is one other order introduced by the

Romans, the conqiosite, which may originally

have been derived from a desire to add leaf
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iloriiriitiiiu tij the IiJiiir rapiUil, or l)y tlio sub-

stitutiiiii uf tlie Iiiiiic Vdluti; Cur tlie Ciii'iiithiaii

vciluto to give a better support to tlie iiiigles of

the abacus. It is in fact a mixture

of tlic two orders with, however, tlie

Corinthian entaldature. The earhcst

example is found in the Arch of Titas.

In two of the theatres of Asia Minor
it i.s found in the iirosceiiiura. (See

Composite Order.)

The earliest example of the super-

imposition of orders is found in the

Theatre of Marcel 1us in Rome (44-13
B.C.). Here there are only two orders

superimposed, the Doric and Ionic,

both mucli jiurer in design than any
later examples. In the theatre at

Orange, France, the order is confined

to the lower story only; the outside

face of the stage wall, 340 feet long

and 116 feet high, is one of the finest

masses of masonry in existence.

Tiie conjunction of the arcade with the order

and the superimpositiou of the orders as decora-

order, inasmuch as the relative proportion of the

feat\ires ('niployed followcil a fixed rule. Thus
whilst the |ir(i|)ortions of the column and entabla-

Roman Impki;ial
with imagkuy

;

Rome.

Ai:( mii.n I ill; . (JouiNTHiAN Capital
Pkkskkved in the Latkran Museum,

lyi^SrS'!^

^^^
amm

Roman Imperial Architecture : Columns from
THE Temple of Diana, Evora, Portugal.

An illustration of principal and declining style.

tive features on a wall surface, as in the Theatre

of Marcellus, the Coliseum, and other amphi-

theatres, may in a sense be looked upon as a new
337

ture and the tapering of the shaft are the same
as in an ordinary peristyle, the intercolumnia-

tion varies from five to six diameters. Again,

the up])er diameter of the shaft of the lowest

order becomes the lower diameter of tlie shaft

of the order sujierimiiosed. Thus, given the di-

ameter of the lowest order of columns, the

proportions of the whole of the rest of the

design is governed by the intercolumniation.

As the Roman Imperial style was first

developed in Rome, and then adopted with
various modifications througliout the EmjMre,
some brief account of the materials employed
in the city is first necessary. In the time of

Augustus there were three methods of liuilding,

— in cut and scpiared stone, in compact masonry
of small stones and cement mortar, and in crude
bricks. Though Vitruvius lays great stress on
the care which should be taken in tlie prejjara-

tiou of material for the second method named,
it is doubtful whether, even in his time, it was
much employed (his treatise is said to have
been written in the early part of his career);

but his description of pozzuolana (II., 6) shows
that already the special value jiossessed by this

material had been recognized, though not to its

full extent. The fact is, as Dr.' Middleton
observes (TI)e Remains of Ancient Rome, I.,

7 ),
" This pozzuolana more than any other

material contributed to make Rome the pro-

verbial 'eternal city.' "Without it a great

domed building like the Pantheon would have
been impossible, as would also the immense
vaulted therma; and a wide-spanned basilica

such as that of Constantine." It is true that

this valuable material is not found in other parts

of the Empire, but the great conceptions of the

Roman Imperial style were evolved in Rome,
and they owe their chief magnificence to the

immense size of the vaults which spanned the
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halls of the Impt-rial palaces and thermae.

Without the pozzuolana they would have

scarcely beeu feasible, and this is borne out by
the fact that no vaults approaching the sjian of

those in Rome are founil in any other part of

the Empire.

That which first strikes the inquirer in the

development of Imperial Roman architecture,

when compared with the history of more ancient

styles, is the immense variety of buildings of

every type. To describe adequately even a

fraction of these would be impossible in a gen-

eral article of this kind ; therefore consideration

is confined here to the principles which seem to

have guided tlie architects of Imperial Rome in

the laying out of their cities and towns, and in

the planning of the palaces and therma; which

ROMAN IMP. ARCHIT.

Romans, and in this case the first course was
to run two main streets, lying north and
south and east and west respectively, inter-

secting in the middle of the site and running

from gate to gate in the walls built round the

town. In one of the angles thus formed by the

intersection would l)e placed the foRim, with

the principal temple at one end and the senate

house, basilica, treasuries, and other public

buildings around. The natural level of the

ground would suggest the best position for the

citadel on an eminence commanding the town,

the side of a hill would be utilized for the posi-

tion of the theatre, and in the lower part of the

town, near the river, if one existed, would be
established tlie therniie. The next considera-

tion in the Roman Imperial mind would be the

Roman Imperl^l AutHiXErruRE: Capitals of Late Epoch used by the Moorish Bcilders op
THE Mosque at Cordova.

formed the foundation of the style and of its

develojiment.

Just as in the ])resent day the first course

taken to extend civilization is to jirovide easy

means of connnunication with settlements at

convenient distances, so in the first tlii-ee cen-

turies of our era the Romans extended their

power and influence by the formati(3n of paved
roads, so well selected in their direction, and so

solidly carried out, that they still serve as the

main lines of communication, even in those

eoimtries where the increase of population might
have led, centuries ago, to tiieir being discarded

in favour of new roads, whilst in the more dis-

tant portion of tiicir cni])ire, as in Nortii Africa

and Syria, tliey form at the jjresent day the

only roads in existKn('e. The direction taken by
their roads in Syria suggests that, when laid

out, they were intended to connect cities or

towns, aln^ady existing : but so far as the actual

existence of any remains prior to the Roman
occupation goes, the evidence is negative. There
are, however, instances in which the towns
would seem to have been founded by the
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sup]ily of water, the very essence of existence in

the East, and even in Rome looked upon as one

of the most important requirements.

The maintenance of a central axis with build-

ings symmetrically arranged on either side,

constituted the leading principle in Roman Im-

perial design, and it was on this principle that

the Imperial fora was laid out. Of these the

largest and most important was the Forum of

Trajan, lying to the northwest of the old

Forum, and in the most crowded part of Rome.
To obtain a level area for the immense group

of buildings, a large ridge of tufa rock had to

be cut away at an immense cost of labour.

The forum consisted of three j)arts : the foi'um

jjroper, to whii'ii entrance was obtained through

a magnificent triple archway (from which the

bas-reliefs now on the arch of Constantine were

taken) which was suiToundcd with a lofty por-

ticus or stoa ; the Ulpian basilica beyond,

with immense apsidal terminations on either

side for the courts of justice ; and at the fur-

ther end, the Tcmijle of Trajan enclosed in a

court with porticoes around. Between the two
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Ill ill! (ipi'ii court \v;is |il;ii'('(l Mii' tkiiimis (oliimil

with tlio bas-n;lii'l's R'cuiiliiig tlie Dacian victu-

ries carried arnuiiil in spiral tiinii. 'V\w toiii|)lo

was ercctoil probalily mi the site ni'tlic cliff whicli

had been cut away. On cither side of the

basilica and the I'uruni, jircexistiiiff streets ran

at various aujiles, their junction with the

basilica being masked by the two apses referred

to ; a similar expedient was adopted with the

forum, where two imnien.sc hemicycles werc^

built one on each side ; these in their i)lay of

light and shade as seen through the open por-

ticus on each side must have been of magnifi-

cent effect. Later on when sjieakiiig of the

palaces of the (Ja'sars on the Palatine Hill,

reference will again be made to the adoption of

similar features to mask the junction of blocks

of buildings inclined at slight angles to one

another. There were, of course, instances in

which this symmetry could not always be main-

tained, as in the case of the old Forum, wiiere

the sites of the earlier temples and other build-

ings dating from the first settlements were

necessarily retained.

In the more important temples, whether in

Europe or the East, the Romans adopted the

peristyle of the Greeks ; hut they gave greater

importance to the pronaos, and tliey omitted

the postieum. In by far the larger number,

however, the cella occupies the full width of the

portico, and the order around the temple is

represented only by semidetaidied columns

against the cella wall. The temples at Nimes
and Vieiine in France are the best still existing

e.xamples in Europe. Unlike the Greek temple

the temples were rarely orientated in Rome. They
were looked upon as monumental features and
faced the fora or jiiazza in which tliey were built.

So little regard was paid to orientation in the

great cajjital that in one instance the temples

of Venus and of Rome are placed back to

back, both enclosed in the same peristyle ; the

cellas of these temples were covered with liarrel

vaults. It is not known for certain whether

the Temple of Jujnter at Baalbec was vaulted
;

there are two small temjiles in the palace of

Diocletian at Spalato which were covered with

vaults ; in Rome there is the remarkable

example of the Pantheon built by Hadrian, and

at Nimes in France the so-called Baths of

Diana (see Nymphajum) had barrel va,ults with

transverse ribs ; otherwise the timber roofs of

the Greeks seem to have been generally adopted

in all Roman temjjles ; an advance, however,

having been made by the introduction of the

system of trussing the principals with tiebeams

and king-posts.

By far the greatest ilevelopmeiit in Roman
Imperial architecture is that wliicli, in the

therm;e and palaces, is found in the employment
of the barrel vaults, the intersecting barrel

vault, and the dome. These features led to the
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erection of buildings entirely homogeneous in

the material employed, and of so lasting and

durable a nature that, but for earthijuakes and

the destructive action of mankind, they might

all have remained perfect to the jircsent day.

The barrel vault constructed with regular stone

voii.ssoirs had already for six centuries been

employed by the Etruscan.s, but only for jia.s-

sages of comparatively small width underground,

or for gateways of towns where the side walls

.served as ample abutment to the thrust, but

the Romans already, in the Baths of Agrip])a

(L'f-"2-5 !!.('.), had employed it to vault over wide

spans of considerable height, requiring therefore

walls of great thickness to resist the thrust.

With the barrel vault these walls must have

been continuous throughout the whole length,

and winilows or openings could only have been

made lielow the level of the springing so that

the vault would have been comparatively dark.

The Romans introduced therefore what is known
as the intersecting barrel vault (see Groined

Vault), in which two vaults running at right

angles to one another intersect and form groins

at the angle of intersection ; along these groins

the thrust of the vault is carried down to the

pier from which it springs, thus concentrating

on a series of piers that thrust which in the

orilinary barrel vault necessitated a continuous

wall. The earliest example of this solution of

the prolilem is found in a tomb at Pergamon in

Asia Minor, built by the Attalide kings, in ITjO

B.C. Though not of great dimensions, it is

constructed entirely in stone and shows a con-

sidei'able knowledge of stereotomy in its execu-

tion. It is doubtful, however, whether in the

early years of the Roman Empire, the employ-

ment of stone for such great spans as those in

tlie Baths of Agrippa would have been jxissible
;

it would certainly have been vejy costly, involv-

ing the employment of highly skilled workers.

Mr. Choisy, in his work, L'urt de bdtir cJiez-

/c.s- R.iimdiiis, has shown how the Romans
adopted a construction which was not only the

most lasting and solid ever conceived, but which

in its execution was the most economical, both

in labour and material. Centring trusses were

built at ir.tervals and on the cross lines of the

quoins, and planks laid across from truss to

truss. On these was constructed a shell vault

of flat bricks or tiles set in pozzuolana mortar,

which added considerably to the strength of the

centring. Over the trusses they built arches

of brick which relieved the trusses and acted as

permanent ribs, with horizontal ties of brick at

intervals to connect the brick arches. When
the construction thus formed had set, they filled

u]i the haunches with rufible masonry built in

horizontal layers until the level of the toji of

the brick arches w-a-s reached. According to

the width of span, one, two, or three courses of

brick rings were employed for the arches. The
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centring was removed to a second section as

soon as the first vault was built. Eventually

the upper surface was sloped down on either

side, and the exterior covered with tiles or metal

plates. The whole vault built with pozzuolana

concrete consolidated into so hard and homo-

geneous a mass tliat it rested like tiie lid of a

crockery bowl on the walls, and it became oidy

necessaiy to build jiiers or walls of sufficient

size to carry the weight. The Romans, however,

did not ap]iarently realize the splendid nature

of the material emidoyed, and built as if it were

also requisite to provide against the thrust.

The walls or piers were built in the same
material as the vault, and by somewhat similar

means. Thus not oidy was the whole structure

homogeneous, but by the shifting and raising of

the centring and the posts and planking, the

construction was of the most economical kind,

and covdd be done, under proper supervision, by

unskilled labourers.

From Rome as a centre, the principle of plan

and design extended to all parts of the Emjiire.

It is true that pozzuolana could only be found

in Rome and in the south of Italy, but the fine

quality of the Roman mortar throughotit the

Empire is proverbial, and the immense fiillen

masses which are found in the large temples of

Syria, wliere sometimes in the core of the wall

the mortar exceeds in bulk the stones it holds

together, testify to the great value the Romans
attached to it. It is true we do not find vaults

there with a span equal to those in Rome, but

the same principles of design obtain in all

Roman Imperial architecture, so that from one

end of the Enqiire to the other we find similar

monuments, varying only in size, and, outside

Rome, in a somewhat more liberal interiweta-

tiou of the Roman Imperial style than would

have been tolerated in the capital, where the

principles of Vitruvius were more rigorously

adhered to.

The thermse of Caracalla may be taken as

the leading type of all the Roman baths. Tlie

" motif " of the great central l:ilock of the baths

proper, which covers a site of about 730 feet

by 380 feet, is to be found in the central hall

known as the Tepidarium. This hall, 170 feet

long Ijy 82 feet wide, was covered by an inter-

secting barrel vault of three bays, carried by

immense piers 30 feet deep, placed at right

angles to the hall and contrived not only to

carry the superstructure but to resist the thrust

of the vault. The windows to light this iiall

were placed above the S])ringing of the vault,

so that iialls of less height coidd be provided

around it ; the spaces on either side lietwcen

the piers wore utilized as exedr;e, with baths in

them, and at each end s|iacious vestiliules

divided from the hall by columnar screens, so

that a vista 380 feet in length was obtained.

With the vestibules, the tepidarium covers an
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area of about 380 feet by 150 feet. On the
east and west sides are open courts surrounded
with peristyles. The frigidarium is placed on
the north side with vestibules, dressing rooms,

etc., and the caldarium on the south side with
a series of halls for exercises opening into tiie

xystus, all of these, however, derive their axial

lines and setting out from the principal hall,

the tepidarium, which, as we have .said, is the

"motif" of the whole structure, and with minor
variations is to be found in all the Roman
thermie. In the palaces on the Palatine a
similar principle is adopted. The tablinum or

throne room, the bibliotheca or libraiy, and the

triclinium or dining room, are lofty halls taking

their light above the roofs of the adjoining

rooms, and they give the key to each group,

which is here varied by the great peristyle court

inside, with temples or circular shrines in their

midst. In speaking of the Forum of Trajan,

we referred to the two hemicycles which seem
to have been introduced to mask tlie junction of

Hadrian's work with preiixistiiig streets which
joined it at various angles. The palaces of the

t';esars on the Palatine Hill (see Restoration, by
Mr. Deglane, Moniteur des Architectes, and
The Builder, Feb. 22, 1890) show numerous
instances of this device. The various blocks

were erected by succeeding emperors on sites

which necessitated their being built at a slight

angle one to the other. Each block appears to

be symmetrically arranged with centre axis, but
this applies only to the leading features, viz.,

the principal halls and the peristylar courts.

The rooms on either side vary in their di-

mensions, but they are always contrived to

balance one another; where the axis of the

block is placed at a slight angle with a second

block, its junction is marked by a semicircular

or segmental niche. Tins seems to have been

tlie principle adopted by the Romans, not only

in the setting out of their i^alaces, but also in

those of all the cities of the Empire.

So far we have dealt oidy with the main lines

of the plans and the structures. The scheme
of the decoration nuist have been conceived

from the first, which is evidenced by the numer-
ous recesses left in the walls to receive the

blocks of marble forming the cornices. Owing
to the value of the materials, which has led to

their removal, there are but few instances in

which any of it remains to bear witness to the

magnificence of its design and colour. The rich

marble decoration of the Pantheon is probably

in the main not far removed from the type

which was adopted in the great therma; and
palaces.

The appliqut; nature of the decoration was a

necessity because of the materials of the struc-

ture of the.se great Roman baths, and this

becomes the more evident when we (•omiiare the

palaces, the temples, ami baths in Rome with
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those which are found throughdiit Syria. Here

quarries of excellent stone existed in all parts

of the country, and the core of the walls and

the external iiice were homogeneous and con-

structed with the same material. In a few

instances the walls were decorated with pilasters

3r semideta('hed columns, tlie latter fre(iuently

found in the interior of the cellas, hut plain

ashlar masonry in courses of from 2 to 3 feet in

height was used as a general rule. There is

oni! exceptional feature in Syria to which great

importance was always attached, viz., the

great entrance doorways of the tem]des, which

were enriched with banils of carving. Some of

these were of immense size, the great door in

the Temple of Jupiter at Baalbec measuring 20

feet wide by 41 feet high. The lintel of this

doorway was voussoired, the voussoirs being

carried through both architrave and frieze.

The peristyle of this temple, 9 feet between

columns and wall, is covered over with single

slabs of stone of segmental curve underneath

and enriched with sunk coffers similar to tbose

which, in the basilica of Maxentius at Rome,

were sunk in the brickwork of the great arches

of the aisles. Although contrary to Iloman

custom, the employment of Phoenician labour

of tlie country probably led them to the quarry-

ing and fixing in positiop of those enormous

blocks which form the sul>structure of the great

temple of Jupiter Sol. Three of these blocks,

known as the " trilithon," measure from 62 to

64 feet, each one 12 feet high and 11 feet

thick, and so close are the joints that it is im-

possible to insert a sheet of note pajier in tlie

same. As these blocks are raised on a founda-

tion of smaller stones which Mr. Renan attri-

butes to tlie Seleucidaj, he is of o])inion that

the large blocks must have been quarried and

placed in their positions by the Romans.

The dome of the Pantheon was originally

covered with tiles of gilt bronze (stripped off in

6G3), part of which still exists, as also does the

bronze rim of the central opening with its en-

riched bronze mouldings. The inner ceiling of

the portico was also in gilt bronze, supported

by a system of bronze tubular girders ; this was
all taken away in 1626 to make the cannon for

the Castel Sant' Angelo, and the great balda-

chino of S. Peter's.

The frigidarium of the Baths of G'aracalla was

covered over with a lattice-work ceiling formed

of two T-bars, riveted together and then

cased in bronze, showing that the Roman Im-

perial architect was acquainted with a type of

iron construction which it was thought belonged

only to the nineteenth century.

Among the other monuments of Imperial

Rome the basilicas come next in importance,

more, however, owing to their immense size and
the niagnifieence of the materials employed in

their construction and decoration than for any

345

ROMAN IMP. ARCHIT.

S|)ecial novelty in their design. They were

evidently copies of the Greek stoa, and from

the ephemeral nature of their timber roofs

have long since passed away. The basilica

Ulpia, which formed part of Trajan's fonim,

covered an area of 30,000 sipiare feet. The

central area, IcSO fe(^t by .^4 feet wide, was en-

closed witli double aisles with galleries aliove,

and was probably covered with a fiat ceiling

with deep coffers between the trussed beams,

and lighted by clearstory windows above the

gallery story.

The great basilica of ConstaMtiiio commenced
by Maxentius, but left unhnislicd at his deatii

in, 312 A.I)., is a reproduction on a slightly

larger scale of the tepidariuni of the Haths of

Caracalla. It was covered with an Imniense

groined vault, over 80 feet in width, divided

into tliree bays; with three deep recesses on

each side which, communicating one with the

other, form the aisles.

Althougii in the palaces of Rome we find a

strict adlierence to axial lines and symmetrical

disposition, the description given by Pliny of

his Laurentian villa, and the actual remains

of the villa of Hadrian near Tivoli, show tiiat

away from Rome and in the country aspect and
(irospect would seem to have been the chief con-

sideration. In these instances, as in all those

where there were great differences of level in

the ground, the Roman Imperial architect availed

himself of natural eminences where he placed

the most important halls, grouping other build-

ings around them, much in the same way as

round the tepidariuni of the Bath, though on

different levels.

Under the heads of Syria and Asia Minor,

the colonnaded streets which formeil the main
thoroughfare of the chief cities have received

attention. In these features the Romans recog-

nized the customs of the country, and developed

on a larger scale and with greater magnificence

the colonnades of the city of Antioch built by
the SeleucidK, but now known only from

descriptions.

To works of a purely utilitarian character,

such as the great aqueducts which still exist

across the Campagna of Rome, in the north of

Africa, in Syria, and in Asia Minor, the Romans
jM'obably attached but little architectural char-

acter. There are, however, a few instances (and

particularly in Rome where the aqueduct crosses

a thoroughfare) in which the engineer has at-

tempted to make a display by an applique of

the orders, and this as usual is unsatisfactory.

In cases, however, where the Roman engineer

confined himself to his legitimate sphere, viz.,

solid and economical construction, he has pro-

duced results which, from the aesthetic point

of view, c(iuld not be surpassed. The Pont-du-

Gard near Ninies, built across a deep ravine,

with two lower ranges of great arches carrying
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a third range of small arches, above which is

the aqueduct channel, is not only from a con-

structive but from an artistic point of view one

of tiie finest conceptions of Roman Imperial

architecture.

The same can scarcely be said of those favour-

ite examples of Roman Impeiial architecture,

the Arches of Triumph, which are fiund from

one end of the Empire to the other, and were

by the Romans probably regarded as tlieir most

successful masterpieces. Just so far as they

were dei-orated with bas-reliefs representing the

victories of tlie Empire, and in their superli

construction, they have a definite object which

tliey fulfil ; but the assemblage of attached and

detached columns and entablatures becomes

monotonous and displays poverty of design.

It is, however, the one example wliich,

whetlier in Europe or eastern countries, remains

very much the same in design, e.xcept that in

the latter, owing to want of sculptors, there are

very .seldom any bas-reliefs. In Palmyra and

other eastern towns this was met by an elabo-

rati(jn of ornament which, executed by Greek

artists, is sometimes of great beauty.

Amongst the numerous triumphal arches,

the example of Trajan at Benevento is one of

the most pleasing, as the Corinthian columns

are only semidetached and serve as a frame to

the bas-reliefs which decorate it. In arches of

a more utilitarian character, such as those form-

ing the entrances of towns, as the two at Autun,

tiie Gateway of Saintes, or of the bridge at Saint

Charaas in France, and the gateways of Ancona

and Verona in Italy, the architectural result,

thougli simple, is more satisfactory. The great

arch at Palmyra, one of the largest in existence,

is triangular on jilan, and is one of those designs

dear to the Roman Iraijerial mind which was

conceived to mask the angle of two colonnaded

streets, viz., the main thoroughfare of the town

leading from west to east and the street to the

western propylon of the great Temple of Jupi-

ter.

More originality and variety is shown in other

examples of Roman Imperial monuments (.see

Memorial (jolumn). Of Hadrian's mausoleum

we have oidy the kernel in theCastel Sant' Angelo

(wliich see), but with its several tiers of peri-

styles, it must have been one of the most splen-

diil examjiles of Roman architecture. The tondj

of Cecilia Metella and otliers of the Via Ap])ia

in the Street of Tombs, which extends four

miles outside Rome, arc in too ruinous a condi-

tion to judge of their iiristinc beauty, and the

same may be said of timse in the Street of

Tondw at Pompeii. In France and Germany

they seem to have met with a better fate, and

the tomb of S. Remy near Tarascon and the

Igel tondi near Trt^ves are well-preserved exam-

ples of considerable interest.

— R. Phene Spiers.
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R. Adam, linins i;f the Palace of the Emperor

Ditieletian at Spalntri) in Dalmatia ; Baiuneister,

Deiikmaler des klassischeii Altei'tnms ; Hender,
Horn uiid liiimisches Lehun iin AUerthnm ; Coiii-

jiaretti and l)e Petra, La Villa Erenlanese ; Ver-
riTd, I/Arc d'Aii/jiiate a Siise; Lanrhini, The
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Ej-rapations of Ancient Rome; Ancient Home in
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Christian Home ; Martlia, Archeolof/ie J^trusi/ne

et liomaine; Mau, Pompeii, its Life and Art;
Mazois, Les mines de Pompei ; J. II. Miildk'lon,

The TieDiains of Ancient Rome (2 vuls.); Nis.seii,

Pompejanische stndien ziir Stddtekniide des Alt-

erthnms ; Norriiand, Essai svr Vexistence dUme
architecture metalliqne anti(iue, etc., Encyclopedic
d'arcli., 188:i; Overbeck, I'ompeji in seinen
liehijuden, Allerthumern iind Kiinsticerken ; W.
C. Perry, Greek and Roman Scnlplnre ; Petersen
and Von Ddinaszewski, Die Marcus- Siinle ; Kam-
say, Manual of Roman Antiquities, revised by
Liinciani (see above); Reber, Uescluchte der
ISaukunst im Altcrthume ; Restaurations des

Monuments Anticjttes (a series; Therms, 'I'rajan

('(iluuui, etc.) ; Sniitli, Dictionary of Greek and
Roman Antiquities, 3d ed., 1890 ; Taylor and
Cresy, Architectural Antiquities of Rome;
L'cliard, Architecture de Pompei— ordre ioniqne
— Revue yen. de Varch., 18till

; ordre C'orintliien

— Revue gen. de Varch., 1802 ;
Vitruvius, De

Architectura (or Gwilt's Translation) ; Weichanlt,
Pompeji vor der Zerstoerunr/ (a study of restora-

tions of the ancient buildings) ; Wickhoff, Roman
Art (Macmillan ; a translation from an extra
volume of the Jahrbuch der kunsthistorischen
Sammlunyen des ijsterreichischen Kniserhauses

;

Robert Wood. Ruins of Palmyra and Balbec.

See also the bibliography under Etruscan Archi-
tecture, and Jules Martha, V Art Etrusque.

ROMANO, GIULIO. (See Pippi, Giulio.)

ROMAN ORDER. The peculiar system

introduced by the Romans of late Republican

or early Im]ierial times, by which an arched

construction is given some appearance of Greek

post-and-lintel building. In the illustration

under Alette, in each story an engaged cohunu

carries, in ajipearanee, an entalilature. The
abutments and the arch whieli tliey carry, and

the wall upon this arch, are, however, the real

structure, and the entablature is merely an orna-

mental balcony. The structure is really a highly

adorned arcade. (See Roman Imperial Archi-

tecture, tenth paragrajih.)

RONDELET, JEAN BAPTISTE ; archi-

tect ;
li. June t, 1743; d. .Sr|it. L'S, 1829.

In 17G3 he came to Paris to study under J.

F. Blondel (see Blondel, J. F.) and later assisted

SouHlot (sec Soufflot) as inspector of the works

at the church of S. Genevifeve, afterward the

Pantiu'on (Paris). In 1783 he obtained a royal

pension and visited Italy. In 178.5 he .superin-

tended the construction of the dome of the Pan-

theon under Brebion (see Brebion), wdio had suc-

ceeded Soufflot. In 1799 he was appointed

professor at the Kcolc rfe.s Bcaitx Arl.s. Ron-

delct publislied Traite thi'orique et de I'art de

IMir (I'ari.s, 1802, text 5 vols. 4to, pis. 2

vols, f'dlid), ^fl'moir('s liisloru/ne.'i .tar le dome
(la J'ltiilliroii fnairids (Paris, 1 Vdl. Ito,
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ROOD
1814), Traduction des comnientaires de Fmn-
tin sur les aqtieducs de Rome, etc.

Bellier de la Chavignerie, Dictionuaire ; Lance,
Diclionnaire.

ROOD. A cross or crucifix, especially a

large crucifix placed at the eutrance of the choir

or chancel in mediaeval churches, often .sup-

ported on the rood beam or rood screen, and, in

later examples, accomjianied by images of the

Virgin Mary on one side and of S. John on the

other, the Crucifieil being in the middle.

ROOD ALTAR. An altar standing against

the nave or outer side of a rood screen.

ROOD ARCH. The central arch in a rood

screen, the rood being over it. (See Rood
Screen and Kood.) The term is sometimes ap-

plied to the arch between the nave and chancel,

the roiid in that case being under it.

ROOD BEAM. A hori-

zontal beam extending across

the entrance to the choir or

chancel of a church to support

the rood
;
generally at the line

of the sjjringing of the choir

or chancel arch.

ROOD LOFT. A galleiy

or elevated platform estab-

lished upon the rood screen,

with pierced parapets, pinna-

cles, and images culminated in

the central rood. From this

loft the Epistles and Gospels

were sometimes read to the

peo])le assembled in the nave,

and sermons were occasionally

preached.

ROOD SCREEN. A
screen, open or partly closed,

of wood, stone, or wrought
iron, erected in medioeval

churches between the nave

and the choir or chancel sui>

porting the rood in the cen-

tre ; it was sometimes double

with vaulting between and rood loft over, and
frequently richly adorned witli niches, statues,

tracery, and other architectural details. The
jube of the church of the Madeleine at Troyes

is among the richest of tlie remaining examples
in wrought stone. (See Choir Screen and refer-

ences ; .Tube; Rood; Rood Loft.)

ROOD SPIRE. A spire or steeple built

externally over the intersection of nave and
transepts, because that jioint marks the entrance

to the choir and the jjosition of the rood. It

was generally of wood, as at Amiens and Paris;

but the term is extended to great central spires,

as at Lichfield.

ROOD STAIRS. Stairs by which the rood

Idft w.'is apjudaclu'd. These were jilaccd at the

ends of tlie rood .screen, were often si)iral, and
of beautifully sculptured open work and traceiy.

361

ROOF
ROOD STEEPLE. Same as Rood Spire.

ROOD TOWER. A tower built externaUy
over the entrance to the choir from the nave, or

over the intersection of nave and transepts.

ROOF. That part of the closure of a building
which covers it in from the sky. Upon this

part of a building depends in large measure the
character of its design as a work of architecture.

Roofs are distinguished: (1) By their form
and method of constnietion ; as, the flat roof,

characteristic of dry tropical countries, and much
used in modern commercial buildings in the
United States ; the sloping roof, including gabled,

hipped, penthouse, mansard, and gambrel-roofs
with their varieties (see Pitch). (2) By the
character of their covering ; as, thatched, shingled,

battened, slated, tiled, metal-covered, tarred,

asphalted, gravelled, etc.
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lOT^n-ca^:^ 1
Rood Loft: Llanegrynn, Mkrionethshire; c. 150O.

The cross (rood) is no longer in piace ; perhaps removed during the Puritan supremacy.

In carpentry, the term refers to the timber

framework by which the external surface is

sujijiorted. This, in slojjing roofs, consists

usually of a series of pairs of opposite rafters or

couples, of which the lower ends are tied together

in various ways to prevent spreading ; or, where

the span is too great for such simple construc-

tion and there are no intermediate upright

supports, of a series of rafters supjwrted by
limgitudinal horizontal purlins, which are

generally carried on a system of transver.se

timber frames or trusses, spaced from 8 to 20

feet apart. In modern jjracticc, the typic;il

forms of these trusses are indicated in figures 1

and 2, showing ])riiicipal rafters or princijials,

of which the lower ojiposite ends arc tied

together by tiebeam.s hung in the centre from

a king-])ost, as shown in figure 1 ; or, at two
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points, fVum iiueeu-pusts, :is sliuwii in fi;;iire '2

;

from tlie lower purt of these su.speiision mc-iu-

bers, l.)r;u:e.s or struts may Ijc extended to stitfeu

the principals. To suit various eonditions of

shape of roof and area to \m covered, tliesc^ typi-

cal and elementary forms are, in modern usage.

subjected to innumerable structural modifica-

tions and extensions, some of which are illus-

trated in the figures of this article <iud in Wood,
Construction in ; Part I.

One of the most marked distinctions in the

historic styles consists in the pitcii or inclina-

tion of the roof. Thus in the Greek temple the

slope of tlie pediment varied from 15° to 16|L°;

ROOF
Trait!' pratiijiu- dc hi ('unstruclidn Muderne et

description da Materiel employii par Ins conalruo-
teurs, Paris, 18S7, 2 vol, folio.

— H. Van Brunt.

Barrel Roof. A. Same as Barrel Vault
(which see under Vault). li. A roof or ceiling

which has within the appearance of a Barrel

Vault ; a. ceiling of nearly senncircidar section.

Compass Roof ; Compass-headed Roof.
(See ('radle i;ij(]f Ijelow ; also Compass (11).)

Coupled Roof. A ridged or double pitched

roof of the simplest construction, often without

Koof: Flat, as used is nkaulv rainless Regions; Douma, Syria. See First Cut under Syria.

Roman roofs had a slope of from 22° to 231°

;

Romanesque roofs followed closely the Roman
slope ; the Gothic pitch was much steeper, some-
times reaching 50° or even 60°. In the Renais-

sance era there was in Italy a revival of the

Roman pitch with the otiier classic features :

but the French builders of this era retained

the steepest slopes of tlie mi'diieval sky lines,

especially in the conical roofs of their round
towers and in the pyramiilal roofs with which
they characteristically covered each separate

division of their buildings. These lofty roofs,

with their high dormers, chimneys, and crest-

ings, constitute a distinctive characteristic of

the French Renaissance, the peculiar steep roof

of double slope, known as the mansard roof,

being a development from these French tradi-

tions. The structural conditions from which
the steep medi;ieval pitch was evolveil are ex-

plained in Wood, Construction in ; Part I., where
also may be found some notice of the flat ter-

raced roofs of troj)ical or semi-tropical countries.

Denfer, .T.
, Cmirerture des Jidijires; Ardoises,

Tniles, Metaiix, Matieres diverses, Chenanx, et

descentes, Paris, 1893, 1 vol., 4lo ; Lanck, Leopold,
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tiebeam or collar beam, depending upon the

stiffness of the walls for its permanence, and,

therefore, of small span.

\-"rfT\

Roof of Stone ; Sl.abs resting on Cross Walls
CARRIED UN Arches.

For similar trausverso arclies see cuts Mcuinstic Arcllitecture

;

Pointed Architecture.
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ROOK: CIUJKCH ol' S. MINIATO, FLORENCE; TYPICAL HASII.UAN ROOF; A WOODEN
GALLERY REaT8 Ul'ON THE TIE BEAMS.
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Cradle Roof, A loiiu cil' tiiuliiT mut' much

useil in the Middle Ai;«'s for churclios and hirgc

lialls, in wliicli tlie rafters, collar beams, and

braces of eacli truss were combined into an ap-

proximately arched form, and souietimes indeed

had their soffits cut to the curve of an arch,

jiroducing internally tlie cticct of a series of

arches ; ar, wlieu the arched meuibers were

ceiled, of a (•radle vault.

ROOF
kind are tlie metal-covered rout's of Europe and

America in which the slope is often half an inch

to a foot or one in twenty-four. The plates of

metal in these cases must be soldered together

with care.

French Roof. A <'urb roof with sides set at

a very stci'iJ angle so as sometimes to approach

vcrticality, while the top above the curb may be

nearly Hat or m;iy have a visible slope though

Roof; with Collar Beams and Braces (Knke Kaftei:sj, i:;iii Ce.ntluv; Hall of Stokesay
Castle, Shropshire.

Curb Roof. One in which the slope is broken

on two ( ir tour sides ; so called because a hori-

zontal curb is built at the plane where the slope

changes (see Curb, D ; Gambrel Roof ; French

Roof ; Mansard Roof ; which are forms of curb

roof).

Flat Roof. A. One whose surface is actually

horizontal or with no perceptible slope, as in tlie

mud, earth, or cement roofs of tropical countries

and the roofs of brick or terra cotta supported

by iron beams and covered with water-tight

material which arc characteristic of modern fire-

proof buildings.

B. A roof having a slope so .slight that one

can walk or sit upon it as upon a floor. Of this
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much less steej) than the lower slope. The
term is of United States origin, and applies

especially to a form of roof which, beginning

about 1865, became very common all over the

country.

Gable ; Gabled Roof. A ridge roof which

terminates at each end in a gable, as distin-

guished from a hipped roof. A gambrel roof

is a form of galile roof.

Gambrel Roof. A curb roof with only the

two opposite sides sloping ; it is therefore a

gabled curb roof. This form is common through-

out New England, New Jersey and eastern

New York, having been adopted by the earlier

colonists of the Northern states, and being much
358
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more frequently seen there than in the countries

whence the colonists came.

Hip ; Hipped Roof. One having hi])s by

which the jjri ijccting angles between two aiijacent

slopes are squared. Thus, a ]jyraniidal roof is

one which has four hips ; and in some cases a

roof, as on a building of irregular plan, may
have more hips than four and often alternating

with valleys.

ROOF
gables, each of which is truncated halfway up
or tlicreabout so that the roof is iiijipiMl above.

It nuiy be otherwise explained as a hipped roof,

of whicli the hips starting from the ridge are too

short to reach the eaves, so that the roof ))e!ow

becomes a gabled roof of which the gables are

truncated.

Lean-to Roof. One with a single slope ; as

\\iirre the aisle of a church is usually roofed

Boof: Early English; Sol.^r of House at Charney, Berkshire; r. 1270; with Cambered
Cross Beams supporting Posts and a Purlin Pl.^-TE by Direct Resistance to Pre.ssure;
l.'iTH Century.

Homogeneous Roof. One in which the same
mass nf m;iterial furnishes the outer pitch for

siiedding rain water and the surface ex])osed

within ; that is to say, a roof forming a solid

shell cither of compact masonry, as often in

Byzantine art, or of slabs of stone, as in Syria

and in a few churches of Europe. (See cut

Sebenico, under l);ilmatia.)

Jerkin Head Roof. A ridge roof of which

the ridge is shorter than the eaves, having two
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with a single slope from the wall of the clear-

story outward.

M Roof. One in whicli two ridges parallel

or nt'arly so to one another are separated by a

receding or dropping valley, gutter, or the like
;

a device sometimes resorted to for diminishing the

height of the roof, as in supposed necessities of

tlic :ircliitectural style, and sometimes residting

from the building of an addition when it is not

ilcsired to-disturb the earlier roof
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ROOF ROOF
Mansard Roof. A imbed roof

with dormer windows of some size
;

that is to say, sucii a roof as will

best provide for iialiitable rooms

within it. This is the roof com-

mon in neoclassic and modem
chateaux and public buildings in

France, the deck or u])per slope

being usually small in proportion

to the lower slopes, whers^as in the

French Roof (see subtitle al)ove)

the reverse may lie the case.

Pavilion Roof. A roof liijiped

on all sides so as to liave a pyrami-

dal cir nearly pyranudal form.

Penthouse Roof. A roof witli

one pitch like that of a shed or of

the aisle of a church in the ordinary

distribution.

Pyramidal Roof. One in the

form of a ]iyraund or, by extension,

a hipped roof in which the ridge is

relatively .short so that the sloping

sidt's end nearly in a jioint.

Ridge ; Ridged Roof. A double-

pitched roof, the two slopes of

whii-ii meet at a horizontal ridge.

Saddleback Roof. A gable

roof in some peculiar position, as

when a tower is roofed in this way
instead of terminating in a flat ter-

race or in a spire.

Shed Roof. Same as Penthouse Roof
Suigle-framed Roof. A roof framed with-

out trusses, the opjiosite rafters being tied to-

gether by the upper Hoor frame or by boards

nailed across horizontally to serve as ties or

collars.

Slab Slate Roof. A roof covered with slabs

or Hags of slate, as in cottages built in the

neighbourhood of slate quarries.

Span Roof. A roof composed of two equal

i^^\\)f^

Roof :

^*^u>>^f

Roof: framkd like a Floor: Heavy Choss Beams oarrylvg Purlins,
AND STIFFENED BY BkACES OUT TO A CURVE WHICH IS COMPLETED
BY Mouldings planted on; Kiddington, Oxon ; c. 1350.
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WITH Cambered Cross Beams carrying a Decorative
Syste.m of Braces and Struts.

slopes, as a nave roof, in contradistinction to

one having one slope, as an aisle roof or pent-

house roof

Terrace Roof. A flat roof in sen.se ^-1 :

especially when tiie roofing is of masonry and
tlie surface allows of free use of the roof as a
pla(>e for walking and taking the air.

Trough Roof. Same as M Roof
Truss Roof. A roof, the rafters of which

are supporteil on a truss, or a series of trusses,

by means of purlins.

Valley Roof. One which
covers a building so aiTanged

with jirojecting wings or

pavilions, nearly on the

same level as the main roof,

that there are valleys at the

junction of the two parts

of the roof The term is

hardly applied to roofs

which have merely the val-

leys of dormers and small

gables.

ROOF COVERING.
Tiie closure laid upon a

roof frame, including the

wood sheathing or boarding,

and the outside protection

or weathering by metal,

slate, tiles, shingles,. painted
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ROOF COVERING
canvas, tarred paper, thatch, Ijy any com-

position of tar, bitumen, asphaltum, etc.,

with gravel, or any other form of protection

ROOF COVERING
pansion and contraction ; or, in flat roofs, large

slabs of slate or stone are bedded in cement. In

the more usual cases, roofs of any pitch may be

Roof: like that at Charney, but much lighter as bj;ing work of a skilled Constructor;
HiGHAM Ferrers, Northamptonshire; c. ia.JO.

against the weather. In the few cases of ab-

solutely incombustible construction (see Fire-

proofing) the slates or tiles are tied by lead wire

covered with metal, which is nearly always of

tin plates in the United States ; though tern

plates are used, and, much more rarely, zinc, as

?-*.X^^*.^V

ii»ii|jiiiiiiifj? JJoL'iMiii '

Roof, or Staiiic ask, Th( rmon .\i i k'i, Lincolnshire, c. 1370.

to iron laths ; or, the roof being filled up solid I in France, lead, as often in Great Britain, or

with brick, terra cotta, or cement blocks, large

sheets of copper, zinc, or lead may be nailed

upim it, lapping over one another like slates,

and left free at the lower end to allow for ex-

30;!

cop])t'r. The term. The Leads, applied in Eng-

land to a nearly flat roof which may be used as

a floor, is unknown in the United State.s, where

such a roof would be covered witii tin plates or
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ROOF GARDEN
with till- and gravul. Steep roofs alone may lie

covered with tiles, slate, or shingles, laid in the

usual way, without any filling or cementing nf

the joints; and it is to be noted that rain and

snow may beat in through the

crevices to a slight degree

without serious damage. (See

the separate terms : also Flash-

ing.)

ROOF GARDEN, A gar-

den tiirTncd upon a Hat roof,

especially pn^pared for the

purpose by arranging thereon

growing plants and shrubbery

in pots, tubs, and boxes, ami

occasionally by accumulating

thereon sufficient soil to sus-

tain grass and other small

vegetation ; specifically, a place

of public entertainment in the

open air upon a roof, provided

with facilities for vaudeville

performances, partly sheltered

by awnings and adorned with

a few ornamental plants.

ROOF GUARD. A device

to prevent snow from sliding

off a roof without interfering

with its watershed ; it is fenc-

ing or openwork of wood or

iron at the foot of the slope,

or of stiff wire bent into the

form of loops, laid in with the

slate or shingles, and forming

projections distributed over

the roof surface so as to arrest

the tendency of snow to slide.

HOOFING. The materials of which a roof

is composed ; the art of constructing a roof.

(See Roof C!overing.)

ROOFING SLATE. (See under Slate.)

ROOF PLATE. A Wall Plate (.see under

Plate), which carries roof timbers.

ROOF STAGING. A scaffolding used by

roofers in working on a roof slojie. It auto-

matically holds fast to the roof by means of

barbed rods or claw jjlates.

ROOF TREE. Same as Ridge Piece— Pole.

Sonietinics used figuratively, referring to the

wliole mot' as a shelter.

ROOF TRUSS. In carpentry, one of the

transverse timber frames composed of iirinci|ials,

ties, struts, and suspension rods, n.std in kjoI's

of wide span to support connnon ratters by

means of longitudinal purlins.

ROOM. An enclosure or division of a

hou.se or other structure, sepanited fioni other

divisions by partitions ; an apartment, a cham-

ber ; as a drawing-room, jiadour, thmng room,

or chamber in a house, a stateiooni in a

ship or railroad ear, a harness loom in a

stable.

3i!5

RORITZBR
ROOT, JOHN WELLBORN; architect;

h. 1851 ; d. Iti'Jl.

He was born in Atlanta ((jeorgia), and in

18G4 was snuigglcil through the Federal lines

RouK El.\BJI1ATE H,\MMER-EKAM CoNSTRtiniON
;

Church, Norwich; c. 14S0.

S. Stephen's

and sent to England. Returning to America
after the war, he gniduated at the College of the

City of New York and entered the office of

James Renwick (see Renwick). He afterward

became an assistant of John B. Snook, and
under his direction superintended the construc-

tion of the Grand Central Station in New York
City. In 1S72 he entered the office of Drake
& Wight in Chicago, and later formed a partner-

ship with Daniel H. Burnhnm. Root held the

important office of consulting architect of the

World's Fair Commission in Chicago.

Harriot Monroe. John Wi/llhorn Eaot.

ROPE. A roll moulding decorated with a
twist like the strands of a rope, common in

Romanesque architectiu'e ; a cable moulding.

(See Cabling.)

RORITZER, KONRAD (THOMAS anil

WOLFGANG) ; architects.

Konrad Roritzer was architect of the cathe-

dral of Ratisbon (Regensburg) from 1459 to

1465, and built also the choir of the Lorenz
Kirche at Nuremberg between 1459 and 1477.

Thomas Roritzer was cathedral architect at

Ratisbon (Regensburg) in 1482 and Wolfgang
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ROSACE
Eoritzer held that uthfe iii 15U, when he was

decapitated fur sedition.

Popp, Les Triiis Ayes de VArchitecture Guth-

iqtie; Seubert, K'unstler-lexikon.

ROSACE Same as Eosette (I.).

Rosace from a House at Betoursa, Stria;
5th to (iTH Century.

ROSE. A. A conventional representation

of the flower in its original or wild state, much

used in Gothic sculpture and especially in late

English Gothic and Elizabethan art. One

form of it is especially suggestive of English

political changes. (See Tudor Rose below.)

B. A circular or nearly circular ornament.

(Compare Rosace, Rosette, Roundel.)

C. A diaphragm of woven wire or of a

plate of metal i)ierced with holes to stop solid

matters which might clog a pipe.

Tudor Rose. (Originally, in heraldic use

;

hence common in architecture.) A combination

of two or three single wild roses, red and white,

one above another, expressing the marriage of

Henry VII. of England with Elizalieth of York,

and the resulting peace between York and Lan-

caster. In the Deanerj' at ^Vorcester the

flower is seven-petalled : sometimes it is six-

petalled ; usually it is, as in nature, five-

petalled. It has always five small, sharp

"rays." representing the leaves of the calyx.

ROSENGARTEN, ALBERT ; architect

:

b. 1809.

In 1839 he won a three years' travelling

scholarship and went to Paris to study with

the architect Labrouste (see Labrouste).

After a sojourn of two years in Italy, he estab-

lished a large practice in Hamburg, Germany.

He published Die Architektonischen Stylarten

(1874, 1 vol. 8vo).

Seubert. Kiinstler-lexikon.

ROSETTE (I.). A decoration common in

all the historical styles, treated as a flower, a

knot of foliage, or as a patera with conventional

or geometrical detail, generally approaching

circular in form, but sometimes square. In

Roman architecture, it occurred in the centre

of ceiling or soffit panels, and as a central

ornament on the Corinthian abacus. In med-

iaeval architecture, rosettes of square form

were frequent in tlie decoration of mouldings,

as a knot of foliage in the centre of foliated

panels, etc. In early Italian work, rosettes
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ROSSI

appeared often as geometrical inlays of coloured

marbles. — H. V. B.

ROSETTE (II.). (See Electrical Appli-

ances.
I

ROSE WINDOW. A window which is of

cu'cular form, esin-cially a large one and filled

with tracery such as those of the we.st and north

and south transept fronts of Gothic churches.

In these, however, the circular form of the win-

dow, although cUstinguishable, is sometimes, in

later work, a part of the tracery of a stUl larger

window with pointed head. When a rose win-

dow has the tracery bars arranged in decidedly

radiating order it is often called Wheel Window,

and by a popular extension, Catherine Wheel

Window. (See cols. 1093-1098.)

ROSS. LUDVTIG
;

philologist and archae-

ologist ; b. July 22, 1806: d. Aug. 6, 1859.

Ross studied in Kiel, Copenhagen, and Leip-

zig, and in 1832 went to Greece. In 1834 he

was apijointed chief conservator of the antiqui-

ties of Greece and in 1837 professor of archae-

ology at the University of Athens. With
Schaubert (see Schaubert) and Christian Han-

sen (see Hansen, H. C.) he restored the temple

of Nike Apteros on the Acropolis at Athens.

In 1843 he made a journey among the Greek

islands and in Asia Minor. In 1845 he was

appointed professor of archoeologj' at the Uni-

versity of Halle, Germany. He published Die

Akropolis von Athen . . . der Tempel der

Xike Apteros (1839, 1 vol. folio) ; Beisen anf
den GriechiscJien Tnseln (1840-1852, 4 vols.);

Das Theseion tuid der Tempel des Ai'es zxi

Athen (1852).

Brockhaus, Kunvcrsations Lexikon.

ROSSELINO. (See Gambarelli.)

ROSSI, DOMENICO ; architect ; d. 1742.

A inqnl of Baldassare Longhena (see

Longhena). He built the facade of the church

of S. Eustachio, the church of S. Maria dei

Gesuiti (171.5-1728), the Palazzo Corner della

Regina (1724), and the Palazzo Saudi (1721),

all in Venice.

Gurlitt, Gesrhichte des Barockstdes in Italien.

ROSSI, GIOVANNI BATTISTA DE (il

Conuneadatore) ; arclueologist ; b. 1822; d.

1894.

II Commendatore G. B. de Rossi was the

historian of Christian and subterranean Rome,

and published a remarkable series of works on

this subject: Inscriptiones ChristlaMe ^^rbis

RonuK, (1857-1885, 3 vols.); Roma Sotter-

ranea cristiana (1864-1877, 3 vols, folio);

Mosaici crisliuni e Saggi di 2>avimenti delle

chiese di Roma (1878). He was also editor

oi Bidlvttnii d' Areheotogia eristtuna (1863).

He assisted Henzen and Mommsen in the direc-

tion of the Corpus Universale Inscriptionum

Latinarum.
Necrologie in Construction Moderne, Sept. 29,

1894.
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ROSSO
ROSSO, IL (Giovanni Battista di Jacopo

;

ealleil in France, Maitru Roiix)
;

painter anil

decorator ; b. 1490 (at Florence, Italy) ;
i|. 154 1

.

Rosso was one of the yount; men who studied

from the i-artoons of Miclielangelo (sec Buonar-

roti). In 1530 he went to France and was

employed with Primaticcio (see Primaticcio) in

tlie decoration of the palace of Fontaincljleau.

He decorated the (rrande. Galcrie and the

Chaiiihre de Madame d'Estumpes at Fon-

tainebleau.

Vasari, Milanisi e<l. ; I'alustre, liciKiissaiirr

;

Pfnor, MoniKjrapliii' do Fonlainebleau ; Kouyer et

Darcel, V Art Arrhitectiiral.

ROSSO ANTICO {Porfido Rosso Antiro).

This is, according to D(4esse, a porphyrite ; i.e.

a basic eru])tive rock, consisting essentially of a

compact reddish felsitic base, in which crystals

of lioinblende and rose-coloured plagioclase

feldspar are pnr])hyritically devclopi^d. The
stone was used by tlie ancient Egyjjtians for

making statues of the deities and for other

ornamental jnirposes, and later by the Romans.

The original source of the rock was the Dokhan
Moimtains on the west shore of the Red Sea, in

Egypt. — G. P. M.
ROSTRA. (See Rostrum, B.)

ROSTRAL COLUMN. (See under Col-

umn : also see Memoiial Cohmm ; Rostrum.)

ROSTRUM (pi. Rostra). A. The beak or

prow of a ship, used as a ram in the naval con-

flicts of the Greeks and Romans ; it consisted

of a beam or beams armed with heavy pointed

irons, the whole being attixed to the bows of

the war galleys above or below the water line.

Captured rostra were preserved as symbols of

victory.

B. In the plural (Rostra), a platform ele-

vated in the Roman Forum, so called because

its basement or podium was decorated with the

rostra of ships ca])tvu'ed in the first naval

victory of the Republic ; from this platform

orations and pleadings were delivered to the

Roman populace.

C. Any pulpit or platform from which ad-

dresses are made.

ROT. (See Dry Rot.)

ROTUNDA. A circular hall, especially one

covereil liy a I'Uiwla like the Pantheon or the

central hall of the Capitol at Washington.

The frequent application of this term to any

large central area in any public building, as

the " office " of a hotel, which is neither circular

in plan nor covered bv a dome, is improjier.

ROUBILLAC (ROUBILIAO). LOUIS
FRANCOIS ; .scidptor ; b. 1695 (at Lyons,

France); d. Jan. 11, 1762.

A pupil of Balthazar, sculptor to the Elector

of Saxony and probably also of Nicolas Cous-

tou (see Coustou, N.). He won the second

Grand Prix at the Academic Royale in 1730.

He appears fir.st in England in 1738, when he
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BOUND CHURCH
mad(^ a statue of Handel for Vauxliall gardens,

London. In 1743 he made the momujient of

John (!ampl)ell, Duke of Argyll (Westminster

AlJjey), in 1753 the moiuiment to Admiral Sir

Peter WaiTen (Westminster Abbey), in 1758
the statue of Shakespeare (British Museum),
in 1761 the well-known Nightingale monu-
ment (Westminster Abbey).

Walpole, Anerdotes ; Stephen-Fiee, Dklionary
(if Xdtional BiiM/raphy.

ROUGH CAST ; HARD CAST. A kind of

plaster ni.iile with strong lime murtar and sand,

mixed with clean gravel until it rcsendiles a

concrete, u.sed ibr the exterior faces of rough

masonry walls, as of small country houses. In

different parts of Great Britain and the United
States different processes are used. Sometimes
the mortar is very liot when the gravel is

mixed with it. Commonly the whole mixture

is thrown or dashed forcibly against the wall

when freshly plastered. Tlie surflice is often

coloured liy a wash while still wet.

ROUGHING-IN. Any coarse mechanical

jiroeess preliminary and preparatory to final or

finished work, as the rough coat of mortar

forming a foundation for one or more coats of

fine plaster, or, in a scheme of decoration, the

necessary mechanical groundwork of colours

or modelling. Specifically, in plumbing, the

establishment of tlie system of pipes for supply

and waste, done while the liouse is preparing

for plastering, and before the pipes are con-

nected with the fixtures.

ROULETTE. Same as Dotting Pen. (See

Drawing Pen, H, under Pen.)

ROUND CHURCH. One wliose plan is a

circle or is .symmetrical about a centre, and not

Round Church: S. Costanz.a. at Rome; Pl.a.n.

arranged upon a defined axis. Polygonal

churches, and those which consist of equal arms
radiating from a central point, are included in

this term. Sucli buildings are apt to differ

radically from longitudinal churches in that

they are centred upon some monument or fea-

ture which is set in the middle, and for whose
protection or accommodation the church is

planned. The baptisteries were buildings of

this kind (see Baptistery), being planned to

receive a central font or basin.
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ROUND CHURCH
The round plan for buildings belongs, with

variations, to most styles and periods of archi-

tecture. It was a favourite among the Romans
and common among the Greeks, especially for

mortuary and commemorative structures: and

fix)m these evidently the Christians adopted it.

The circular type prevailed with the Romans
— on a large scale as we see it in the mauso-

leums of Hadrian and Augustus, on a small

scale in many lesser tombs. It was a favourite

form for temples to lesser divinities and heroes :

for example, the temples of Vesta and Her-

ROUND CHURCH
B the same. The niches were cuutinued in

Christian architecture, especially in baptisteries,

but the round form gradually prevailed in

them over the rectangular. The Roman tombs,

and rotundas that appear to have been tombs,

were most commonly domed, and are often

lighted, like the Pantheon, through a round open-

ing in the crc>wn of the dome. This last treat-

ment appealed to the Christian sentiment ; we
are expressly told that the rotundas that Con-

stantiue built at Jerusalem, to commemorate
the Holy Sepulchre and the place of Christ's

EouxD CHrKCH; S. Costaxza at Roite: .«ke Pljlx-

cules at R: ; Vesta at TivoU, and still

more for important tombs. This last use

commended it to the Chrisrians for memorial

buildings. The most characterisric Roman
type was a cylinder with a thick wall, in

which niches were cut inside, most commonly
eight, usually square and semicircidar in alter-

nation. We see this typ* at Rome in the

so-called Torre dei Schiavi and the Mausoleum

of Helena, at Tivoli : in the Madonna della

Torre, and on the largest scale, with some com-

plication, in the Pantheon. In what is known
as the Temple of Jupiter at Spalato. the build-

ing is octagonal without and cirviUar within, an

Eastern fashion that became characteristic of

BvziiTitine Work, but the arrangement of niches

ascension, were in the middle left open to the

heavens into which he had ascended. Others

of the e:irliest Chrisrian buildings seem to have

been built in this way. Some authorities have

believed it of S. Costanza at Rome, S. Maria

Maggiore at Nocera, and the Baptisieiy of

Constantine. The baptistery at Mujelia in

Syria was apparently uncoverc-il in the middle

:

and in the great church or group of churches

consecrated to S. Simeon Stylites at Kalat

Siman, the central octagon from which the four

arms radiate, and in which was preserved the

pillar on which the saint had stood, was char-

acteristically left unroofed. (See cut under

Planning : also under Syria.)

Round churches were not naturally ailapted
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ROUND CHURCH
to tlie litiir;^i("il worshi]) (if thi' Cliuri'li ; the

very early ciistoiii of setting the clergy coiispic-

uously aside from the eoiigregation <li<l not

allow of their officiating in the niiddic nf the

church, but required them to stanil apart

toward the east. This orientation at once

established a longitudinal axis in the church

that was at variance with the centralized ]ilaii

of the round churdi. This fact of the orienta-

tion of the liturgical churches divided tiie

buildings into two classes, one symmetrical

about a line, the other about a point. The
need of separating the central feature, tomb or

font, from the body of the spectators in the

round building naturally led to dividing the

building into a central nave, as it were, and a

surrounding aisle— which was, in fact, as some
writers have noticed, the infusion of the basili-

ean idea into the round structure, for the cen-

tral space must needs be lighted by a clearstory.

The separation of this sjjace from the aisle,

whether by a range of columns or by an arcade,

soon almost enjoined the substitution of a

polygonal plan, with piers or colunuis at the

ROUND CHURCH

Round Church: the Original Chapel of Charlemagne at Aix-la-
Chapelle; a. Ground Stobt; B, Upper Story.
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Round Church: S. Maria at Nocera, South
Italy; 6th Century a.d. ; Plan.

angles, for the round. The difficulty and awk-

wardness of applying arcades to a circular plan

is conspicuous iu S. Cos-

tanza and in the baptis-

tery (S. JMaria ilaggiore)

at Nocera. The smaller

the building and the

sharper the curve, the

greater the difficulty. We
have no chronological

scries uf securely dated

round buildings liy which

we can trace their progress

continuously, but it is

clear that there was in the

fir.st Christian centuries

a rajiid change from the

circular plan, which the

Romans preferred, to

the polygonal form. By
the time of Justinian, and
even earlier, if we may
judge from the remains

in central Syria, the

straight-sided shape had

prevailed for the main
lines, though the round

outline was retained in

niches and apses. We
see both combined in S.

Sofia and SS. Sergius

and Bacchus at Constan-

tinople, and in S. Vitale

at Ravenna, where the

main constructive arches

of the building are set in

the straight walls of a

polygonal enclosure, while

the arcades of the apses,

which are merely decora-
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ROUND CHURCH
tive, and have little weight to carry, stand

on a circular [ilan. The effort to reconcile

the arcade, and the polygonal plan which

suited it, with the dome, which was the

ROUND CHURCH
space than were covered by any other form of

roofing in masonry. This invention, giving

cuniMianding importance to the central feature

of the jjlan, and shown in its greatest develop-

LS^^sffiS^

.^;'iji^AC»;»a

Round Church: S. Maria at Nocrua: skf, Pt.an.

favourite covering of the Komans, and to

which the Eastern builders clung tenaciously, led

to the great invention of pendentives, by which

ment in S. Sofia, became the leading influence

in shaping Byzantine churches (see Byzantine

Architecture). These, nevertheless, though the

Round Church; Aix-la-Ch apri.le; see Plans.

the dome could be hung even over a sipiare

plan, leaving the floor under it unobstructed,

except by four piers at the corners of the

square, and opening vaster areas of interior

.375

s(piarc or nearly .si|uare ])lau prevails in them,

with a central dome, are intended fur liturgical

worship, and so are built on an a.vis, and to be

classed, not as round ciuirches, but as longi-

370



ROUND CHURCH
tuiliiial. Tlic Ijyaiutine cliunh was thus iiitur-

iiK'iliate between the round and the eruciforni.

Round oluirehes were built here and there

over Europe through the early Christian jxn-iod

and the Middle Ages, though they were few,

and grew rarer in tiie later periods, eompared

with those of basilican and erueiforni types,

wiiich were almost imperative for tiie iiei^ds

of great congregations. The two chnrches of

S. Costanza at Rome and S. Maria Maggiore at

ROUND CHURCH
of uncertain date, shows tiu^ masonry (jf a cen-

tury or two later. It was doubtlesK meant

originally for a bai)tistery, for which the unu-

sually large font still occupies the centre. Both

were evidently converted into churches for

liturgical worship stmie time after their build-

ing, for the apses in both are later additions.

S. Stefano Rotondo, the otiier great early

romid church of Rome, is of l)asilican structure,

far slighter than these two, being roofed with

Round Church.; S. Gereon's at Coloone; the Oldek Part now altered into a Gothic Ro-
tunda ; ITS Plan is of unknown antiquity ; probably Ith Century a.d.

Nocera, already mentioned, tiie second an obvi-

ous imitation of the first, are of peculiar form.

A circular arcade, in the one case of twelve

arches and in the other of fifteen, whose col-

umns are in pairs set across the wall, and there-

fore radially, eiiclo.ses a central space some 40

feet wide, which is domed, and surrounded by an

aisle under an annular vault. S. Costanza,

built, we are told, in the fourth century as the

mausoleum of the sister and the daughter of

Constantine, is of brick and concrete in the

Roman style of that day, but the dome is

raised on a clearstory. The church at Nocera,

377

wood, with concentric ai.sles rcjund a central

rotunda some 70 feet in diameter, which now
at least contains the altar. Essenwein's the-

ory that S. Stefano was built in imitation

of Constantine's church of the Holy Sepulchre,

and tiiat the midtlle was at first open to the

sky, is at least plausible ; the fact that it was

dedicated to the protomartyr lends some colour

to it. It is clear that the round form of the

Holy Sepulchre had much influence on the

building of round churches among the early

Christians, and that this influence was revived

in the West during the crusades. The great
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rot'inda whose foundations remain in the

church of S. Benigne at Dijon was apparently

an imitation of it, built in the eleventh cen-

tuiy : the form and the name are recalled in the

church called S. Sepolcro among the comjjlex of

chapels known as S. Stefano at Bologna. The

churches built by the Knights Templars over

Europe, of which the Temple Church in Lon-

ROUND CHURCH
Christians added to the Roman form. SS.

Angeli at Perugia and the old rotunda of S.

Gereon at Cologne, rebuilt in the thirteenth

century, both buildings of uncertain date, are

furthur instances. S. Vitale of Eaveiina,

already noticed, contemporary of S. Sofia, set

the example of a more complicated structure

radiating from a polygonal centre. It was

^K
4.

if <^A^3

'4 ' -^rf^Si*""'

Round Chuech: S. Gkreon's at Cologn'k, from the s.i..; see Flan.

The .sinallfi- accessory buililiiit,'s lire not shown.

don is one, are later examples, as is the smaller

one at Cambridge called S. Sepulchre, and that

of Neuvy-Saint-Scpulcrc in France. Tiie Ro-

tonda in Brescia, if it belongs to the eleventh

century, is ])robably due to the same influence,

and it repeats the same type. S. Michael's at

Fulda was a German example of the same. S.

George of Thcssalonica is al.so a round Imilding

with a surrounding aisle, by some attributed to

the Roman Em])ire, but probably a Ciiristian

building, and lias the cleanstory which the
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imitated by Charlemagne in his Miin.ster at

Aachen (Aix-la-Chapclle), and recoi)ied from

that in .similar clnu'clies at Essen and (_>ttmars-

heim. But tiie jiractical value of tiie cruci-

f<n-ni type for all tiie uses of the Latin wor.sliip

made it jirevail through all Western Europe
;

on it was spent the progressive effort of the

builders of the later Middle Ages, and Gothic

churches of rouiul form are very few. The
arciiitects of the Renai.ssauce, enamoured of the

dome, under whicii Ilriinellesco introduced the



ROUND CHURCH
new stylo in Florence, rcvw-ted tu tlu' ruMiid

church. Bramantc's t'linious Temi)ietto in S.

Round Church: .Matiiias Kapklle at Koiiekn
ON THK Rhine; Plan.

Pietro in Montovii) at Rome led the way ;
the

Madonna della Cunsolazionc at Todi, the In-

//,//y,^/,/./.j//i/'/

EonND Church: Mathias Kapellk: Section
SHOWING Interior only; see Plan.

coronata at Lodi, both ascribed to Bramante,

were the forerunners of a long line of round

churches, of which the well-known Salute at
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ROUND TOWER
Venice is one of tlie most picturcsijue examples,

and the Liebfrauenkirche at Dresden one of the

later. But the great achievement of the Ke-

nais.sance architects in church building was the

union of the central tyiic with the cmciform by

setting over the square crossing the dome built

on iiendeiitives, after the manner of S. Sofia,

which culminated in S. Peter\s, and fixed the

dominant form for Renaissance architecture, as

tlic development of the groined vault had for

m(Mli;rV;ll. — W. P. P. LoNliKKLI.dW.

ROUNDEL. A. A small circular panel or

window ; specifically, a circular niche deeply re-

cessed, often decorated with a bust in high

relief, or, in late neoelassic design, filled by a

fn^e standing bust.

li. Ill glass making, or glazing, a bull's-

eye or circular light, like tiie bottom of a

bottle.

ROUNDHOUSE. A. In the United States,

an engine liniis<', in sense B, which, in plan, is

constructed on a circular arc, from which

radial tracks converge toward a turntable near

the centre of the arc. The turntable also con-

nects with one or more branches of the railway,

so that an engine is readily transferred from the

house to the railway line, or vice versa.

B. A police station house or other place of

temjiorary confinement for persons arrested

;

iioijular and without exact significance.
' ' — (C. D.)

ROUND TOAWER. A. In early Christian

architecture, a building of a jjcculiar type with

few windows and those generally so small that

bells would hardly give out their sound freely
;

very .slender, and conunonly furnished with coni-

cal stone roofs. Of these there are more than

one hundred in Ireland ; and there are known

to be more than twenty-two in other countries

of Europe. Although it is probable that they

were used rather for defence and for lookout

]nirposes than for the placing of bells, yet a

tower of this type is commonly called Bell

House. (See Ireland, Architecture of.)

B. In the Southwestern United States the

work of American Indians of the Pueblo type.

Some stand alone but

the greater number

are near, or connected

with, other ruins of

rectangular form.

Two or three concen-

tric walls exist in

some, separated by

from 2 to 6 feet, the

outer intei-val being

divided by transverse walls on radial lines into

small chambers. The diameter of the inner cir-

cle varies from 10 to 20 feet or more. Walls

were of rouglily dressed stone. Those near

other ruins are generally classed as kivas ; iso-

lated ones may have been lookouts. (See
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Round Tower (Def. B).



ROUSSBL
Comimmal Dwelling; Kiva; Watch Tower,

under Tower.)— F. S. D.

Stokes, Early Cliriftian Art in Ireland.

ROUSSEL (ROUXEL), JEHAN ; architect.

He was ma'ttre d'u^urre of the city of Roucu.

Sept. i\, 1-447, at the death of Jehan Salvart

(see Salvart), he succeeded him as architect of

the cathedral of Rouen, and held that office

until 1451.

Deville, lievue dts architectes de la C'alhedrale

de Eouen.

ROUX, MAITRE. (See Rosso, II.)

RUDE
RUBBLE. A. Rough stones of irregular

.shapes and sizes, broken from larger masses,

either naturally by geological action, or artifici-

ally Ijy (juarrying. The term is used verj-

loosely, covering all between diniensi(.in stone

and cobble stones or gravel.
.

(See defiuition B
and sub-titles.)

B. MasoniT built of such stones.

Coursed Rubble. Rul)ble in sense B, in

which the stones have faces with square corners

and nearly parallel sides, and beds nearly hori-

zontal and vertical.

y^)^

'"^^

. -—^-vr;-^<5=^^^SS^^''=^:^i'.W"^-^'^-i

Round Tower (Df.f. A): Ardmore, Ireland.

ROVERi In architecture, any member, as a

mouliling, which follows the line of a curve.

ROVEZZANO, BENEDETTO DA. (See

Benedetto ila Rovezzaim.)

ROW ; ROWLOCK. (See Rollock.)

ROYERS DE LA VALFENIERE, FRAN-
COIS DES.; architect; b. August, 1575; d.

March i'l, 1G67.

The chief member of a family of architects

which was emijloyed at Avignon, and at Lyons

in the seventeenth century. In 1636 he was

appointed architect of the Chartreuse of Ville-

neuve-lez-Avignon, which he enlarged and dec-

orated. In 16-46 he finished the Palais de

Justice at Carpentras, and in 1647 made the

plans of the abbey of the Dames de S. Pierre

(now Palais des Arts) at Lyons.

Cliarvet, les La Valfonierc ; Monfalcon, Histoire

Monumetil/'le dc. la ville de Lyon.
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Snecked Rubble. Rubble laid up with

rough or irregular stones, but so fitted as to

secure an eflective bond.

RUDE. FRANCOIS; sculptor; b. 1784 (at

Dijon, Cote d'(Jr, France); d. Nov. 3, 1855.

Rude was the son of a coppersmith of Dijon.

He studied art at the excellent school of Devosge

in Dijon. In 1S07 he went to Paris and was
em]iloyed on the Cohmnc de la Grande Annie
(Colonne Vendome). In 1812 he won the

premier gratid prix, but on account of the

political disturbances of the time did not visit

Rome. He went to Brussels (Relgiiun) where

he made the Caryatides of the Theatre Royal,

the pediment of the Hotel des Monnaics, etc.

He returned to Paris in 1827, and in 1828 ex-

hibited his statue of Mercury at the Sedan (now

in the Louvre). Rude executed a part of the

frieze of tiie Arc de Trioniplic di' I'Ktoilc! (Paris).
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RUGERUS
In 1832 Alicl Bloiiet (sec Hlimct) succeeded

Huyot (see Huyot) iis architect of the arcli.

For him, largely at tiie suggestion of M. Tliicrs,

Rude made io\ir designs for the sculpture of tiie

piers representing four sulijeets ilhistrative of

war: Le IJi'purf, Lc. licloar, La Definae da
Sol, and La Paix. Tlu!se drawings are now

in the Louvre. Le. Depart, the only one of

the four wliich was carried out by Kude, is

probably the most important monument of

French sculpture. The three other groups

were made by ( 'ortot and Etex (see Etex). In

1836 Rude maile his statue of Mari'chal de

Saxe, now in the Louvre. In 1852 Rude opened

an atelier for the instruction of pupils, which

formed many important sculiitors. Among his

many works are the monument to Najioleon in

a park at Fixin (France), the sidendid reclining

statue of Godefroy C'avaignae in the cemetery

of Montmartre (finished 1817), and statues of

Monge, Bertran(l, and Ney.

Fourcaud, Franrois Rude; Gindriez, Franr^ois

Rude; Gonse, Sculpture fram-aiie.

RUGERUS. (See Tlicoi)hilus.)

RUGGIERI, FERDINANDO ; architect.

Ruggieri reljuilt (17.',i6) the interior of the

church of S. Feliciti'i., designed the facade of tlie

church of S. Firenze (1715), and assisted Carlo

Fontana (see Fontano, Carlo) in the construc-

tion of the Palazzo Capponi, all in Florence.

He is best known by his Studio d'Architettara

Civile.

Gurlitt, Gffi-hiiitti' ih-s IJnri)r!,-!<tiles in Ilalien.

RUIJSBROECK, JAN VAN ; architect.

A Belgian architect of the fifteenth century

who made tlie plans for the Stadliuis at Brus-

sels. The first stone of this building was laid

in 1444.

Inimerzeel, Hiillandsche en Vlaamsche Kun-
stenunrs.

RULE. A strip of wood or metal with a

straight or true edge, used to assist workmen in

making straight or true work, as in jilastering,

to assist in keeping a surface in plane. When
graduated and correctly marked with foot divi-

sions and subdivided into inches, and into halves,

quarters, eighths, and sixteenths of an inch, and

made to fold in two or four sections for con-

venience of carriage, the tool becomes a carpen-

ter's rule.

Dimiuishiiig Rule. A board or the like used

to lay out or determine the curvature of the

swelling of a column ; its eilge being cut with a

concave curve.

Foot Rule. Similar in make and form to

Two-foot Rule, but half as long, and, therefore,

half as long when folded up.

Two-foot Rule. A carpenter's rule as de-

fined above, two feet long, and folding usually

into four six-inch lengths. This is much the

most common form of rule used by mechanics,
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RUSSIA
architects, and all persons engaged in the build-

ing fradi's, — R. S.

RULER. (See Straight Edge.)

RULING PEN. (See under Pen.)

RUMFORD, COUNT. (See Thomiison,

Beiij.imiii.)

RUN. In the I'liitcd States, same as (joing.

RUNIC KNOT. A form of interlacing com-

mon in tile oiiiamentation of jewels, ini])leineTit.s,

and in stone and wood carving generally among
the c.-irlv Northern races of Europe.— H. V. B.

RUSKIN, JOHN ; writer on Fine Arts ; b.

1819; d. lUOO, Brantwood, Coni.stoii,Lanca.shire.

While engaged in the study of jiainting,

especially landscape iiainting of early Italians

and modern English, he studied also the med-

ian'al architecture of Eurojjc, and made many
accurate drawing.s, engravings from some of

which illustrati^ his published works. In 1849
was |)ublished Tlic Scot'.ii JAimpx of Arehifcc^

ture, a series of assays; and, in 1851-53, The
Stones of Venice, one chapter of which, "The
Nature of Gothic," has been rejirinted separately.

He iiulilished also lectures and detached essays.

RUSSIA. ARCHITECTURE OF. That
of .so much of the modern em])ire of that name

^'W
Russia, Fiu. 1; a Gukek Byzantine Church-

plan, ILLUSTRATING THE TyPE COMMON IX
Russia also; the Cupola is commonly like
that shown in Fig. 2.

as lies west of the Ural Mountains. In this

vast region there are many remains of ancient

building showing great capacity for art of a
semibarbaric sort, and mucli of that picturesque-

ness which comes from massive buikling of
unusual height and expressive outline, as in

fortification. Thus, the watch towers, which
serve also as places of defence, which exist in

great numbers in the region of the Caucasus,
are as effective as Scottish Pele Towers or the
border towers of the Pyrenees, and the wooden
houses and churches of all tiie forest-covered

parts of the country exhiliit a ]5ower of design
not surpassed by the log churches of Norway
(see Scandinavia) or the chalets of Switzerland.

That infiuenee which was to change the char-

acter of church architecture throughout the
empire seems to have come into Russia not
earlier than the twelfth century. This was the
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Byzantine influence coming jiartly from the

monasteries of the Greek church iu the south,

such as those of Mt. Atiios, and jiartly from Con-

stantinople direct; Init it was largely influenced,

Russia, Fig. 2: Chcrch ok the Intercession of
THE Virgin at Pukrova; see the Greek
Plan, Fig. 1.

at least in decoration, by a more purely Oriental

spirit which is manifested in earlier Russian

manuscripts, jewellery, and other minor arts of

decoration. The immediate result of this was
tiiat the cities of the emiiire were filled with

churches built with central cupolas in the

Byzantine taste, but also much smaller than

tiie churches of Constantinople ; hardly larger

than those in the towiis of the Peloponnesus or

of Attica (see Greece, Architecture of), and
taking their essential characteristics largely

fi'om the conventual churches wliich were often

small, because of the small size of the religious

communities. Thus, a relatively important

church in a good-sized town may be only 20
feet square within the lour main piers which
carry the cupola, with a surrounding aisle not

over 6 feet in width, so that the congregation

of 150 people would crowd it.

Tlie constructional features of these build-

ings are: first, a very simple and straigiit-

furward )>lan of vaulting witli either brick or

stone, and a great abundance of mortar, gen-

erally in the Byzantine manner; second, an
almo.st universal disposition with a square com-

Iiartment supported by four piers canying a

cylindrical drum which might be finishccl in a

:i87
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bulbous cupola, or an octagonal tower generally

finished with a blunt spire ; third, a marked
dis]iroportion of height to size of plan, a pecul-

iarity undoubtedly resulting from the convent-

ual church within its crowded enclosure, but
very ettective in cities ; fourth, a disposition to

carry up the central tower or drum unbroken
within, so that miu-al painting could be carried

out over the whole of the somewhat high

funnel-shaped or cylindrical tower above the

heads of the congi-egation ; fifth, a tendency to

make much of the entrance, by means of a porch
iiftcn crowned by a low tower, an elaborate

fliglit of stejis leading to a second porch com-
municating with the much loftier bell tower,

and a final inner narthex leading directly to the

])lace of wor.ship. There are many minor pecul-

iarities, but the above wliich are generally

found in the churches from the twelfth to the

eighteenth centuries are strongly marked and
suffice by themselves to explain the notable in-

dividuality of Russian church architecture.

Above the roof the drum of the cujiola was
often raised to an exaggerated height, many
times higher than

tlie bulb itself, and

])ierced by slemler

windows. The bulb

might be more or

less prolonged into

an onion-shaped, up-

ward-pointing form,

evidently of Persian

origin, and this bulb

might be covered

with metal or with

brilliant coloured

tiles. The octagonal

tower and spire

which sometimes re-

place this cupola and

drum have the unique

feature of coming
inward from the

sides of the tower to

the starting of the

spire by means of a

series of small arches

rising one upon an-

other, like the
squinches of Western

towers but in three

or four horizontal

rings ; these arches

showing on the ex-

terior produce an

eftect as novel as it

is thoroughly con-

structional and logical. The same system

is applied to larger towers which rest on the

ground, as in the really noble tower of S.

John Chrysostom at Korowniki, a tower which

38H

Russia, Fig. .3: Tower of
Church ok Vasili Bla.i-
ENOI, Moscow; reced-
ing .Arches dimini.shing
Size of Central Open-
ing.
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though only 125 feet high has a most stately

appearance. The chapel of the convent of S.

Nicetas has a blunt, octagonal spire built in a

more familiar western style, but of equally

good form. The church of the Virgin of Kasan

at Markowo, near Moscow, has the roof itself

carried up on a moderate slope by means of

this system of sqniuchdike arche.s, these show-

ing on the outside of the roof like lilind dormers

with rounded tops or like eyebrows (see that

term B), of which the window openings are

stoppeil. In this church, as in those of less

im])ortance, the peculiarity of an elaborate .sys-

tem of vaulting, an etiective exterior, and a

brilliant mural painting within a]i]iliod to a

church which could ncjt hold over 200 wor-

shippers is as notable as in still smaller

churches. The church of the Resurrection at

Rostow has its tower arched up high with a

special cupola reacliing a heiglit of 8.5 feet, and
this is covered with figure [lainting of generally

cool and dusky tones but with warm colour in

the costumes. The church of the Trinity and
of the Virgin at Moscow has an important

tower over the entrance like the gateway
pagodas in India. In this church the chapels,

of which there are several, are nearly as large

as the church proper. All these buildings of

the seventeenth and eighteenth centuries are

of the character described above, but there are

also churches the plan of which is a marked
Greek cross, which cross is roofed by its cupola,

except the apse. A modification of this, again,

shows a plain parallelogram without on three

Russia, Fig. 5: Log Built House, Province of
kostruma.

sides, the fourth side broken l>y three ap.ses, but
the plan within is not so difterent from the
plans cited above, the piers dividing the church
into a cross.
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The ancient buildings of the Kremlin in

Moscow, though miudi altered (^\te^^ally, re-

tain, within, their halls of curious vaulting of
many types. The willingness of the Russian
builders to close the roofs

even of their very large

rooms with ma.sonry, and
their apparent interest in

the diti'erent .systems within

their reach, point to a nat-

ural readiness for architec-

tural achievement which
the existing buildings, in

teresting and suggestive as

they are, do not quite verify.

The extremely backward
S(}cial condition of the em-
pire through the ages which

w'ere most fruitful of ar-

chitectural work in Europe
and in the nearer East,

must be held as the cause

of this backwardness. An-
cient Russian architecture

is rather a series of curious

complex tendencies and ad-

mirably intended results
"'

than a triumphantly suc-

cessful result. All Euro])e

may go to Russia to study,

but not to copy.

The simple log build-

ings of the peasantry,

including churches as well as large and small
residences and village houses, are extremely at-

tractive because of their successful combination
of some truly architectural treatment with the
simple structure (see Chalet ; Loghou.se ; Scandi-
navia, Architecture of). The practice followed
in Russia even to the jiresent day of hollowing
the under surface of each log, that it may more
nearly fit uiion the log below and thus be capa-
ble of more perfect chinking, i)oints to a u.se of
this kind of structure in buildings of some im-
IKH'tance and considerable cost.

Beginning with the reign of Peter the Great,
buildings of modern European form have been
imitated in Russia, and jialaces for the sovereign
and for the nobles have followed the neoclassic
style of the ejioch, but generally without fortu-

nate result. The taste is often barbarous with-
out being efl'ective, the exteriors pompous
without being stately. An exception is, how-
ever, the gi-eat church of S. Isaac, the cathedral
of Saint Petersburg, which was the hobby of
several succeeding emperors, the plan having
been changed freipiently, and the present one
dating from 1817. The church is considered
to rank in size, cost, and importance next after
S. Peter's of Rome and S. Paul's of London. It
has four octostyle porticoes, two of them being
much deeper than the others and having inner
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Jaroslaw : show-
ing Indian influ-
ence.



RUSTICATED
columns on the prinoiple of the famous portico

of the Pantheon at Rome, and the parallelogram

from \vhioh these portii'oes project is roofed by

a central cupola of great size acconiiianied by

four smaller ones at the four principal angles

of the central square. The cupola is built

entirely of cast and -wrought iron, an admirable

achievement for jjermanence and successful com-

bination of parts ; but when viewed in tlie light

of modern engineering, unnecessarily costly, the

material being used in enormous masses. There

is a great abundance of decorative sculpture in

bronze, although part of what seems bronze is

confessedly electrotype. The great doors are

designed in the most exaggerated taste with

human figures in liigh rebel:, seeming like

statues in niches, and of a scale nuich greater

than -life.

L. Rusca, Becueil des Dessins de differents

hatimens constniits a Saint Petersbourfj et dans
Vinterieur de. V empire de liussie ; Fedur Rikliter.

Munnments of Ancient Hussian Arrhitertnre,

1850 ; A. Ricard de Montferrand, Eglise ca-

thklrale de Saint-Isaar ; A. Weltmann, Descrip-

tion du nouveau P(/Iais Imperial du Kremlin dc

Moscou, 1851 ; Deniidoff, Voyage pittoresgue et

arrheologique en Itwssie ; Souslow, Moninnenls

RUSTIC WORK

RnsTir.\Tiii\ : Palazzo Widman, Vk.nick, Iialv
Centuuv.
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Rustication : Base of Palazzo Strozzi, Flor-
ence; Ijth Century.

de Vancienne architecture Bnsse, 26 PI., St. Peters-

bourg, 1895; Alexis Martinow, Anciens Monu-
ments des environs de Moscou, 1889 ; Nohring and
Von Lowis, Die Studtische Profanarchitektur de.r

Gothilc, der Renaissance und des Barocco in Riga,

Rernl nnd Narra, Ltibeck, 1892 ; Fabricius, Le
Kremlin de Moscou, 18S.3 ; Valerien Kiprianoff,

Hisloire pittoresque de Var-
chitecture en Rtissie, 1864.— R. S.

RUSTICATED. In Stone

masonry, distinguished from

smooth asldar by rustication.

RUSTICATION. In

stone cutting, that done with

joints sunk in some sort of

channel, the feces of the

stones projecting. The above

is what is meant generally

when rustication is spoken

of, but the fece of the stones

is usually roughened artifi-

cially to form a contrast with

ordinary dressed ashlar ; and

this roughening may be car-

ried so lar as to include ver-

micidation, or may consist

of a regularly cut series of

]nx>jections and sinkings.

This is sometimes imitated

in brickwork ; and then

sometimes, and perhaps in

stonework also, in horizontal

grodves witluMit verticals.

RUSTIC WORK. A.
Dccoratiiin l)y means of rough

woodwork, the bark being

left in place, or by means of

uncut stones, artificial rock-

work, or the like, or by such

ciiMitiination of these niatcri-

ids and devices as will cause

the general appearance of

wliat is thought to be rural

:?92
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SABINE
in cliaractcr. Wlicic woDihvork is used it is

ciistoiiuiry til provide a (•(intiiiuous sheathing

as uf boards, uiion wliicii are nailed the small

lugs and liranelies with their liark, moss, etc.,

earefully jireserved ; lint these strips of wood

are often arranged in ornamental patterns, caus-

ing anything Imt a rural ajipi^arance.

B. In cut stone ; same as Rusticated Work.

S

The abbreviation for saint (Engli and

(i.e.French) ; sainte (French, fennnine

snnlii), tianta, aaiili (Italian ami

Spanish): (For the plural form and

the superlative, .see SS.)

SABINE. (See Savine.)

SACRAMENT CHAPEL. A
ciia]irl espei-i.illy reserved fir the pres-

ervatiiin of the liost.

SACRAMENT HOUSE, An
ambry ; used especially for the keep-

ing of the sacred wafer.

"SACRARIUM. A. In Roman
areha'ology, a place of dejiosit for

sacred objects, a chapel or shrine.

jB. In Christian e<-elesiology, the

sanctviary, the choir, the sacristy, a

piscina, a sacrament house ; the late

Latin word being employed in various

meanings.

SACRED TENT ;
TIPI. A tent

erected by American Indians to shel-

ter some sacred object. Especially,

one of three tents or tipis, of the

Omaha, used for the Sacred Pole, a

stick of Cottonwood eight feet long,

said to be over two hundred years

old, the Sacred White Buffalo-cow

Skin, and the Sacred Bag consecrated

to war. The.se sacred tents and all

they contained are now in the Pea-

body Museum at Candiridge, Massa-

ehu.setts. See the contributions of

Dorsey to the rejiorts of the United

States Bureau of Ethnology.

— F. S. D.
SACRISTY. A place reserved

near the high altar and sanctuary

of a church, usually a single room,

but sometimes of great proportions. It is

the place where priests and deacons vest

for the service and unvest again, and where

ecclesiastical garments are stored ; and where

much of tlie Inisiness of the church is done, as

the reception and registration of requests for

masses or prayers. There is of necessity a

lavatory, and there should be a separate piscina

for washing altar vessels and the like ; also

permanent presses and cupboards ; ami all these

fittings are commonly made architectural and

are often adorned very richly. In some old
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sacristies there were ovens for baking the bread

intended for consecration ; in others the churc'h

muniments are kept in a special press by them-

selves.

SADDLE. A. The caj) of a doorsill, or

the bultdui picH'o of a door frame, forming a

slightly raise<l ridge, upon which tlie door, when

shut, lits rather closely. Tiie object is to give

the inider side of the door such height abovi^ tlu;

floor as to prevent its striking or binding when

thrown ojjen. Saddles are made of wood, cast-

iron, brass, marble, etc. In England, sotne

carefully built houses have no saddles for the

Sacristy: Cathkdk.vl ok Le Mans (Sarthe), France.

interior doors, the carpets of two adjoining rooms

meeting under the doors, the theory being that

the floor is so perfectly levelled and built that

saddles are unnecessary.

li. Anything used to interpose a vertical sup-

port and the f(iundation or the load upon the su])-

port ; especially in tem]i(irary work.as in Shoring.

SADDLE-BACKED. Sloping equally on

either side from a ridge. (See Saddle-backed

Roof, under Roof.)

SADDLE BAR. A horizontal bar of iron

across a window opening, sometimes to stiffen
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SADDLE STONE SALZBURG
the slender stone mullions ; more often to se-

cure the leaded glass by means of wires twisted

around it.

SADDLE STONE, The stone set at the

apex of a gable built of masonry, and forming

the capstone of the coping.

S^PTA. Same as Septa.

SAFE. A place for the safe keeping of

money, plate, papers, and other valuables.

Safes are intended to be fire-proof, burglar-proof,

or both. When built with the building as an

integral part of it, they are commonly built

from the foundation with solid masonrj' to the

first floor, and with brickwork above in double

walls, and are commonly called vaults. When
extended through several stories, the structure

is called a stack of vaidts. The floor and ceil-

ings in each story are generally constructed with

light iron beams and railroad bars laid far

emiugh apart to permit a solid closure of brick

laid upon the flanges with a covering of brick

or cement ; or fewer beams are used, and arches

of brick are laid between them. In each story

the doorway, or doorways, are of bevelled steel

frames built into the masonry, firming a vesti-

bule closed with outer doors of iron and steel,

and lighter inner doors, all provided with burg-

lar-proof bolts. In fire-proof buildings these

safes or vaults are not necessarily built from the

foundations, but may be started from the steel

framework of any floor, wherever required.

Safes of this kind, thougli fire-proof, are not con-

sidered burglar-proof unless lined with steel and

provided with other securities again.st intrusion.

For lianks and other public institutions these

stnu'tures are built with greater care and with

am])ler interior space, and often with two st(jries

of safes on each floor. Good safes have outer

and inner doors, both ])rovided with burglar-

proof locks. A patent for fire-proof safes jiro-

vides an outer and inner steel lining between

which alum is packed. When exposed to heat

the alum gives otf its water of crystallization,

which becomes steam at ordinary atmospheric

pressure, thus enclosing the contents in an en-

velojje of steam at 212 degrees F., which is

maintaineil until tlie water is all expelled, and
which thus greatly delays the burning of con-

tents. (See Godown ; Kura.)
— Henry V.\n- Brunt.

SAFE-DEPOSIT VAULT. A vault in

sense B, to provide safe storage for documents,

bullion, jewels, plate, coin, and other valuables.

Public safe-deposit vaidts are large basement
rooms or vaults of solid masonry, lined .with

b\irglar-proof boxes of various sizes, which are

.severally accessible only to those wiio rent them.

Such places are j)rovide(l with every ])ossible ap-

])liance of safety and protectidii, and include a

series of .small rooms or com]iartiiicnts, wherein

thiwe who rent tiie boxes can be secluded whilee.x-

amining their property or consulting their papers.
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SAIL OVER, Any projection or jutting

beyond the general wall surface. Also, sale

over, oversale, oversail. A term connected with

.salient. (See Overhang.)

SAINTE CHAPELLE. In French, a holy

chapel, that is, one of especially sacred charac-

ter ; a term used peculiarly for those which

contain some relic of great sanctity, as any one

of those which relate especially to the Passion

of Christ. The structure of a doulJe building,

with a lower and a higher church, is esijecially

identified with these luiildings throughout the

Miildle Ages in France. It is found in the

celebrated Sainte Ciluipelle of Paris, once form-

ing part of the royal palace in the He de la

Citt^ and at Vincennes, but this has no special

significance, its puri)ose being rather to add to

the height and dignity of the structure.

SALLE DES PAS PERDUS. A large

hall fonning a mununicntal vestibule or waiting

room to smaller halls or apartments, as in

courts of justice and other public buildings in

France.

SALLY. A pi'ojection ; the end of a tim-

ber, as the foot of a rafter, cut with, an internal

angle to fit over a ])late or horizontal beam.

SALOMON DE CAUS. (See Cans, Salo-

mon de.)

SALOON. A. A spacious or elegant apart-

ment for the reception and entertainment of

company ; a hall of state or ceremony.

B. In the United States, specifically, a bar-

room.

SALT IN BRICK WALLS. (See Efllo-

rescence.

)

SALTPETERING ; SALTPETRING. (See

Etfliiresccncc.)

SALUTATORIUM. In mediieval build-

ing, a jiiirch iir a portion of the sacristry of a

church, where the clergy and the people could

meet and confer.

SALVART. JEHAN ; architect.

Marih 13, 13'J8, he replaced Jehan de Ba-

yeux as architect of the cathedral of Kouen
(Seine Inferieure, France). In 1407 he re-

stored the west portal of the cathedral. From
1400 to 1411 he was employed on the chateau

of Tancarville (France). In 1430 he enlarged

the windows of the choir of the cathedral of

Rouen. In 1432 Salvart appears as 'lunitrv

(Vmnvre. (city architect) of the city of Rouen.

Deville, Tlerne (Ipk Arrhitcrta de Ja Cathedrals

de Until II : Hauclial. DirtiiDiiiaire.

SALVI, NICCOLO; architect; b. 1G99; d.

n->i.

Salvi was a pupil of Antonio Cannevari.

His most important work is the fountain of

Trevi (which see) in Rome (173.0-1762).

Ourlitt, f/esrin'clite des JlaroeK-i^tiles in Italien ;

Milizia, Minmrir.

SALZBURG. ARCHITECTURE OF. (Seo

Austrian States, Arcliitecture of.)
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SALZBNBERG SANCTUARY
SALZENBBRG, WILHELM ; anliitfct.

He was a pupil nT Scliliikcl (sec Scliiiikel).

During the restoration coiuluctwl by Fossati

(see Fossati) at the cliiin-li of S. Sophia in Uon-

stantinoi)k', in 1847-1 S48, Salzenberg was
commissioned by the king of Prussia to exam-

ine the construction and decoration of the build-

ing. He p\iblished his results in 1854, under

the title, Alt-chrintliclic Baiidcnkmale von
Constantinople (1 vol. folio). This won for

France). He built the fine western portal of

the church of S. Michel at Dijon. The signa-

ture on the bas-relief of the tympanum is sup-

l)ose(l to be modern. Other works at Dijon are

ascribed to him.

f'lialicul, Dijiiii.

SAMMICHELE, SAMMICHELI. (See

Sanniii-hrh.
)

SAMPLE ROOM. A. A room where com-

mercial samples are kejjt and shown, as by a

ti-avelling merchant in a hotel.

B. A place where liquor is sold by the glass

;

a barroom.

SANCHEZ, UNFRO ; sculptor.

lie built the stalls of tiie choir of the cathe-

dral of Seville (Spain). An inscription on this

^^ork bears his name and the date, 147.5.

Hernmdcz, Dicridtiarii).

S.iiNTE Chapelle: S. Germer near Be.^uvais (Oise), France; at East End of CHURrn.

liim the silver medal of the Royal Institute of

British Architects in 18.55.

Seubert, Kunstler-lexikon.

SALZMANN. MAX ; architect ; b. about

1850; d. Feb. 7, 18'.)7.

Architect of the cathedral of Bremen, Ger-

many. At the time of his death he had finished

the towers and the decoration of the northern

side of the building.

Nekrologie, in Kunstchronik, Feb. 18, 1897.

SAMBICHE. (See C'hambiges.)

SAMBIN. HUGUES ; architect.

Architect of the city of Dijon (Cote d'Or,
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SANCTUARY. A place considered sacred,

especially in cunnection with the idea of .safety

from inirsuers. Thus the innermost and least

public part of a temple, or of a Christian

church, the separate shrine of a divinity or

saint, a region within which all the trees, build-

ings, monuments, etc., and the soil itself was
held sacred to a divinity, or an asylum in sense

^ is a sanctuary ; and there is no clear distinc-

tion between the different u.ses of the term.

Especially, in a Cliristian church, the place

where the principal altar is set, distinguished

from the choir (see Choir, A), or from the outer

part of the chancel.
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SANCTUARY SCREEN
SANCTUARY SCREEN. Any ijartition

wliicli separates tlie sauctuary proper from the

larger part of the choir. (See Chancel Screen
;

also ('hiiir Screen ami the references.)

SANCTUS BELL. A bell hung in an ex-

terior turret or l)ell cot over or near tlie chancel

arcli, \vhi('h was formerly rung to fi.\ the atten-

tion of those not in the church to the service

of the mass ; tiiis notice is now usually limited

to the ringing of a hand Ijell in the sanctuary.

SAND. Small i)articles of stone formed

sometimes by tiie trituration of stones or rocks

when carried by water, sometimes by the de-

composition of the cementing sul)stance of crys-

talline rocks. Sand for building purposes is

generally found, in the beds of streams or in

beds, or pits, in tlie earth, as well as on the

seashore.

It should be silicious, gritty, not too fine,

and should be perfectly clean and free from

loam. Sand formed by the trituration of finely

grained or amorphous rocks, really fine pebbles,

may be used for mortar, if of hard material,

and no other can be obtained. Silicious mate-

rial is to be preferreil. — W. R. H.

SANDBY, THOMAS ; arcliitect ; b. 1721 ;

d. June 2.5, 1798.

He was appointed arcliitect to King George

II. of England in 17.5+, and in 17.5.5 was one

of the committee which considered the formation

of a public academy. At tlie formation of tiie

Eoyal Academy, in 1768, he was made a mem-
ber, and the first professor of architecture.

W illiaiM Saiiilby, History of the Royal Academy.

SAND FINISH. (See Pla.stering.)

SAND FOUNDATION. A platform or

bed of sand, natural or artificial, prepared for

the erection of a building. (See Foundation.)

SANDING. Tiie sjirinkling of fine sand

on fresh paint to obtain a granulated surface

resembling sandstone.

SANDSTONE. A stone con.si.sting of con-

solidated silicious sands. (See Stone.)

SAN GALLO, SANGALLO. ANTONIO
(L) DA (GIAMBERTI) : b. U55 ; d. 1534;
architect, engineer, and woodearver.

Antonio Giamberti, brother of Giuliano da
San Gallo, began life as a woodworker. He
went to Rome about 1492, and was employed

by Alexander VI. (Pope 1492-1503) to re-

model the Castel Sant' Angelo, and build the

gallery connecting it with the Vatican. He
appears in the records as miirnfor. About
1496 he wa.s appointed Caponitwatro of all the

works of the Signoria of Florence, Italy, in-

cluding the improv('ment of tli(! Palazzo Vccchio

and tlie fortresses of Fircnzuola and Poggio Im-

perialc. He enjoyed a large practice as military

engineer until about 1518, wjicn he seems to

have settled at Montepulciano, where he built

the Cervini, Tarugi, and Bellarmini palaces and
the important church of the Madonna di S.
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Biagio. The palace of the cardinal, Del Monte
(Palazzo Communale), and the Loggia del Mer-
cato, at Monte San Savino, are attributed to

Antonio. He built also the nave of the church
of the Annunziata at Arezzo. (See San Gallo,

Giuliano da.)

Laiiiberti, Jl/(7(/r)«)/f( ili San Biayio ; ilhuoiresde
la Socic'te ilf'S Aiitiijii'iin s ih- France. 1SS4, p. 222.

SAN GALLO. SANGALLO. ANTONIO
(II.) DA (ANTONIO PICCONI) : architect;

b. 1485; d. Oct. 3, 1540.

Antonio II. was the son of a si-ster of Giuli-

ano and Antonio (I.) da San Gallo. His name
was Pic6oni. He was employed by Brainante

(see Brainante) as a draughtsman, and assisted

Giuliano da San GalLj at S. Peter's church, and
in 1517 was made Raphael's associate in the

superintendence of tiiat building. May 1, 1518,

he was apjiointed architect of tlie ciiurch and
the Vatican palace, and retained tliat office until

his death. The model which he made for S.

Peter's is still in exi.stence. Antonio was for

many years the leading architect in Rome, and
controlled a large military and civil practice.

He had in hand at one time the fortresses of

Florence and Ancona, the completion of the

buildings at Loreto (.see San.sovino, Andrea),

the enlargement of the Vatican, and the foun-

tain and aqueduct at Orvieto. The villa Ma-
dama, Rome, is attributed to Raphael by Vasari,

but existing drawings by Antonio and his

brother, Battista, indicate that much of the

work was done by them about 1530 (Geymiiller,

op. cit., p. 59). About 1542 he built for Paul

III. (Farnese, Pope 1534-1549), the Pauline

cha]iel in the Vatican, which was decorated by
Michelangelo (see Buonarroti). For the same
pope, also, he began the famous Farnese palace

in Rome. At about the beginning of the third

story, the work was transferred to Michelangelo,

wliose design for the cornice was preferred. A
long list of Antonio's palaces and churches is

given by Vasari (Vita di A. San Gallo the

Younger). Many of his drawings are in the

gallery of the Uffizi (Florence).

Bertolotti, yunvi docnmenti ; Ravioli, Notizic ;
Redtenbaclier, liinimeister der Renaissance;
Miintz, Renaissance ; Vasari, Milanese ed. ; Va-
sari, Blashtield-Hopkuis ed.; Geymiiller, Raffaello
Sanzio come arckitetto.

SAN GALLO. SANGALLO, ARISTO-
TELE. (Sec Sangalln, liastiami da.)

SAN GALLO, SANGALLO. BASTIANO
DA (ARISTOTLE) :

painter anil architect;

li. 1481 ; d. 1551.

Bastiano was a son of the younger sister of

Giuliano and Antonio (I.) da San (Jallo, and a

cousin of Antonio (II.) da San (Sallo. He was
a]iprenticed to the painter Pcrugiiio (see Va-

nucci, Pietro) in Florence, and studied the great

cartoon of Michelangelo Buonarroti. He earned

the name, Aristoteic, by his intelligence and

aiiplicatioii. With his brother, Giovanni Fran-
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cesoo, ho was cnipluywl to biiiM the Pamlolfini

pahice, in Floreuiu;, from tlie dusigns of Italfacllo

Saiiti (see Saiiti, R.). The building was not

finished until after 1530. He attached him-

self to the court of Cosmo I. de' iVIediei ; San

Gallo, Battista (il Uobbo) ; architcet ; b. about

141)0, a brotlicr of A. (11.) da San (lallo, assist-

ing in much of his work.

SAN GALLO, SANGALLO, FRAN-
CESCO DA ; sculptor and architect; b. 14'J4;

d. l.")7G.

Francesco was a .son of the great architect,

Giuliano da San Gallo (.see San Gallo, Giuliano

da). His best work is the recumbent statue

of Bishop Bonafelile, at the Certosa, near Flor-

ence. Between 1531 and 1559, he made with

Antonio Solesnio the monument to Piero de' Med-

ici at Monte Cassino (Tuscany).

Vasari, JMilaiicsi I'd. ; ^liiiitz, Tirnnissnixv.

SAN GALLO, SANGALLO, GIULIANO
DA ( GIAMBERTI) ; architect, engineer, and

vvoodcarvcr.

Giuliano was born in Florence ; the oldest

son of Francesco Giamberti, a woodworker who
trained his sons to his own trade. Francione

was also his teacher and associate. Milanesi

derives the name San Gallo from liis residence

near the Porta di San Gallo in Florence. In

14G5 he was in Riinie, and was cmiihjyed by

Paul II. (Pope 14G4-1471) on the palace of

S. Marco, the tribuna of S. Peter's, and the

Vatican (Miintz). In 1848 he fortified and de-

fended, unsuccessfully, the city of Oastellina

against Ferdinand I. of Naples. For Lorenzo de'

Medici Giuliano designed the octagonal sacristy

of S. Spirito in Florence (begun 1489), and the

famous villa of Poggio a Cajano (about 1485-

1489). His chef-d'aeuure, the church of the

Madonna delle Career! at Prato, was built be-

tween 1485 and 1491. Dec. 9, 1507, Giuliano

was chosen Caponvestm (chief architect) of the

Duomo, Florence. The cloister of S. Maddalena

de' Passi, in which he copied an Ionic capital

found at Fiesole, was begun in 1479. The
Palazzo Gondi (Florence) is ascribed to Giuliano

by Vasari. For the Cardinal della Rovere,

afterward Julius II., he restored the fortress

of Ostia (1484), and built the palace of Savona

(1494). On one of the sketches of the Barbe-

rini collection is written an account of a journey

to France in 1496. Giuliano built the dome
of the church at Loreto, Italy (1497-1500),
and was emjiloyed as civil and military archi-

tect in many Italian cities. During the reign

of Leo X. (Pope 1513-1521), he w.as associ-

ated with Raphael as architect of the Vatican

and S. Peter's (see Santi, R). July, 1515, he

returned to Florence. Several of the designs

which he made in competition for the facade

of S. Lorenzo in 1516 are still preserved at

the UfEzi Gallery. A list of his buildings is
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|)ublishi'd by Milanesi in his Vasari. The San

Gallo had a Ij'ttcjd' (sliop) in Florence for wood-

carving and s(-ulptur(!. The wooden crucifix at

tlie Annunziata, anil a part of tlie high altar

at the Duomo (Florence), and other works

at Perugia and elsewhere, are attributed to

Giuliano. Del Badia, in the Fabbriidie di

Firenze, has shown that between Sejit. 19,

1489, and Feb. 6, 1490, Giuliano da San Gallo

was paid 115 lire, 10 soldi for the inoilel,

still in e-xistence, of the Strozzi Palace (Flor-

ence), of which he was undoubtedly the de-

signer, instead of Benedetto da Maiano (see

Maiano, Benedetto da), as Vasari asserts. There

is an album of his sketches in the Barberini

Library (Rome). Another collection is in the

library at Siena. They contain drawings of

mominients in Italy, France, and Greece, which

have disappeared.

Dr. Hans von Ste^mann in Dii; Architektur

di'r UrnmissancK in Toscnua; Ravioli, Notizin ;

.Miintz, ie.s Arts a la cour des pnpes ; Miintz,

Itoiaissancc ; Vasari, Milanesi ed. ; Mazzanti
del Hadia, Fdhhrichc. di Firenze ; Muntz, (riiili-

aii.ii da San (lallo et les nwninnentx du niidi de la

Franre ; De Lauriere, Ohseriytlians siir leg des-

sins de Giidinnn, etc. ; V. (ieymiiller, Dueuments
inedils nur lex Maiiiiscritx, etc.

SANITARY ENGINEERING. A branch

of the science and art of civil engineering, re-

lating to such works of civil engineering as

tend to promote public and individual health,

to remedy unsanitary conditions, and to pre-

vent ejiidemic diseases. Sanitary engineering,

although a new profession, comprises a great

many subjects, and much more than is usually

understood by the term. The practice of sani-

tary engineering embraces water supply, sewer-

age, sewage and garbage disposal for cities, the

prevention of river pollution, street paving and
cleaning, laying out cities, nuinici])al sanitation,

sanitary surveys, regulation of no.xious trades,

disinfection, cremation, and the sanitation of

buildings.

The requirements of modern buildings are

numerous and complex. They have given rise

to several departments of engineering work, of

which the .sanitary is not the least important.

The sanitary engineering of buildings comprises

sewerage, removal and ilisposal of waste matters,

water supply, lighting and ventilation, plumb-

ing work, subsoil drainage, dry foundation walls

and cellars, and sewage disposal for country

houses ; furthermore, sanitation of schools, hos-

pitals, ijrisons and military barracks, erection of

public baths, fire protection of institutions and
safety measures for theatre audiences ; sanita-

tion of factories, workshops, summer hotels and
resorts, and railway and ship hygiene.

Part of the work of the sanitary engineer

relates to sanitary inspections of old or new
buildings, and building sites; it includes expert

services in court, and sijecial work arising diir-
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ing epidemics, in war time and after floods or

inundations, etc.

It is not the special province of the sanitary

engineer to enter into the question of diseases

and their cause, neither does he profess to have

an intimate knowledge of medical science and

biology, yet he must be well acquainted with

general health axioms, for upon these aU practi-

cal sanitary progress is based.

Quite often the term "sanitary engineer"

is improjierly used, and applied to plumbing

inspectors ; and even tradesmen have mis-

appropriated the name. There is a large and

growing field for the sanitary engineer's ser-

vices, and conscientious, accurate, and intelli-

gent work, coupled with a broad general culture,

is the key to success in this, as in other

professions.

Edw. S. Philbrick, American Sanitari/ Enrji-

necriitr/ ; Manstield Mi-rriman, Elements of Sani-

tary Enrjineerinij ; Wm. Paul Gerhard, ilanit<try

Enijineeriiig. — W. P. Gerhard.

SANMICHELI. MICHELB ; architect and

military engineer; b. 1487; d. 1559.

Sanmicheli was born at Verona (Italy).

About 1500 he went to Rome, where he came

under the influence of Bramante and Rapiiael.

As early as Nov. 27, 1509, he is mentioned as

cathedral architect at Orvieto, Italy, and ap-

pears in the records of that building until 1528.

Michele l:)uilt the altar of the Three Kings in

this cathedral. His earliest independent work

is the church of the Madonna delle Grazie at

Montefiascone (1519). After the sack of

Rome in 1527, Sanmicheli was employed by

Clement VII. (Pope 1523-15.34) to assist

Antonio (II.) da San Gallo (see San Gallo,

Antonio II.) in tiie fortification of several

Italian cities, notably Parma and Piacenza.

This was a beginning of an immense practice as

military engineer, which included the construction

of the defences of Milan, Urbino, and Na])les,

and the superintendence of the entire system of

fortifications for the territory under Venetian

rule in Italy, Dalmatia, Crete, and Cyprus. He
is said to have invented angular bastions. The

most architecturally important of his military

works are tlie fort of S. Andrea di Lido, Venice,

the bastions of Verona, and the superb .series of

semi-military portals in tiie walls of Verona ;

the Porta Nuova, the Porta Palio (or Stuppa),

the Porta S. Zenone, and the Porta S. Giorgio.

The most imiiortant of his palaces are the Bevi-

lac(iua, the Cano.sa, the Pompeii, Versi, and

Gran-Gnardia in Verona, and the Grimani (on

the Granil (Janal), and the Cornaro Mocenigo

(in the Campo S. Paolo) at Venice. The archi-

tecture of tiiese i)ala(;es is in the main a de-

velo|)ment of tlie type establislied by Bramante

in the so-called palace of Rajiliael (now de-

stroyed) in itonie ; iicavy rustication below
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crowned by a single order above (Sturgis ; op.

cit., p. 453). Sanmicheli designed the domical

church of the Madonna di Campagna, the

famous circular cliapel of S. Bernardino, the

fa(jade of the church of S. Maria in Organo,

and portions of the church of S. Giorgio in

Braida, all in Verona. He designed the monu-

ment of Alessandro Contarini in the church of

S. Antoniij at Padua.

Camuzzoni, Disrorso per V inauciurazione del

momimento a Sanmicheli; Salva, Eloriio di

Michele Sanmicheli ; Ronzani-LuciolH, Fahhriche

di Sanmicheli; Vasari, Milancsi ed. ; MiiiUz,

Benaissance ; Burckhardt, Henainsance in Italien ;

Burckhardt, Cicerone; Sturgis, European Archi-

tecture ; Gsell-Fels, Ober-Italien ; Fumi, Duomo
di Orvieto.

SANSAVINO. (See Sansovino.)

SANSOVINO (SANSAVINO), AN-
DREA (ANDREA CONTUCCI) ; sculptor

and architect ; li. 14G0; d. 1529.

According to Vasari, Andrea was the son of

a labourer of Monte San Savino in Tuscany, and

his first teacher was Antonio Pollajuolo (see

Benci, Antonio da J.). His earliest known

work is a terra-cotta altar with figures of S.

Lorenzo, S. Sebastiano, and S. Rocco, now in

the monastery of S. Chiara at Monte San

Savino, Italy. In 1480, on the recommenda-

tion of Lorenzo de' Medici (b. 1448 ; d. 1492),

he was invited to Portugal by King John II.

A bas-relief and a statue by him are still in the

church of the monastery of S. Marco, near

Coimbra (Portugal). In 1490 he returned to

Florence, and was employed in the decoration

of the church of S. Spirito. In 1500 Andrea

was commissioned to execute the marble stat-

ues of Christ and S. John Baptist over the door

of the Baptistery (Florence). The statues of

the Madonna and S. John Bajjtist in the ca-

thedral of Genoa were finished by him in 1503

(signed Sansoinnus fnciebnt). His earliest

work in Rome ajjpears to be tlie monument of

Pietro da Vicenza (datid 1564) in the church

of Ara Coeli. His cliief work, the niomunent

of the Cardinal Aseanio Sforza, brother of

Ludovico il Moro, Duke of Milan, at S. Maria

del Pojinlc), was finished in 1506. The similar

monument of the Bishop Hieroiiimus Bassus in

the same church was begun in 1507. The

monument of the Cardinal Johannes Michaelius

and his secretary Antonio Orso in the church of

S. Marcello (Rome) is by Andrea. Among his

works in his native city (San Savino) is the

cloister of S. Agostino, which is especially

interesting on account of optical refinements

introduced to correct the eftect of its irregular

))lan. He built the great stairway between the

cathedral and tiie bishop's palace at Arezzo.

Sclionfelil, Andrea Sansorino ; II. Semper,

Ilerriirraiiende liildhaner-Architckten ; Miintz,

Renaissance; I'lrkins, Tuscan Sculptors; Facco-

Sacconi, Loreto.
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SANSOVINO
SANSOVINO, GIACOMO. (See Sanso-

viiiii, .laciiiMP.)

SANSOVINO (SANSAVINO), JACOPO
or GIACOMO (JACOPO TATTI ) ; sculptdi

and aivliiU'ct ; b. UHli; d. Nov. 21, ITiTO.

Jacopo was burn at Caprese, near Florence.

He attached liini.selt' to the sculptor Andrea

Sansovino, i'nmi whom he received his name
and artistic trainini;. About 1 467 lie went with

Giuliano da San Gallo (see San (Jallo, Uiidiano

da) to Rome, where he met Hraniante and

entered the service of Julius II. Sansovimi

made a desiftn tor the facade of the church of

S. Lorenzo (Florence), which was not executed

(see Bnonarroti). He designed the churcli of

S. Giovanni dei Fiorentini in Rome, which was

continued by Antimio (II.) da San Gallo. Tlie

facade is by Ales.saiidro Galilei (see Galilei).

After the .sack of Rome (15-7) Sansovino went

to Venice, where he remained the rest of his Hie.

He had charge of the chnrch, camjjanile, and

Piazza di S. Marco, and the adjacent public

buildings except the Doge's Falace. The Pa-

lazzo (Jornaro della Ca' Grande ajipears to he

one of his earliest Venetian Iniildings. In l.")3.5

the Council of Ten (Venice) commissioned him

to build the Zecca, in which he used a fireproof

iron construction. Sansovino's greatest work is

the library of S. Mark. He began the log-

gietta of the Campanile (Venice) about 1540.

Sansovino built also in Venice the church of S.

Francesco della Vigna in 1534, facade by

Palladio (see Palladio), the church of S. Giorgio

dei Greci about 1550, the church of S. Salvatore

(restored), the churcli oi S. Maria Mater Domini

about 1540, ami the facade of tiie Scuola di S.

Giorgio dei Schiavoiii about 1551. He made
the monument of the Doge Francesco Venier

(d. 1556), with the fine .statues of Hope and

Charity, in the church of S. Salvatore (Venice),

and the monument of Livio Podocataro, arch-

bishop of Cypress, in the church of S. Sebastiano

(Venice). He built also the Palazzo Delfini,

now Banca Nationale, and began the Procuratie

Nuove contirmed by V. Scamozzi (see Scamozzi,

v.). Dec. 18, 1545, the great vault of the

Libreria fell. Sansovino was helil responsible

for the loss, imprisoned, and fined. He was

restored to his position Feb. 3, 1548. His

most important works of sculpture at Venice

are the statues of the loggietta, the colossal

figures of Mars and Neiitune which give its

name to the Giant's Stairway at the Doge's

Palace, the evangelists over the choir screen of

S. Marco, and the famous bronze door of the

sacristy of S. Marco (liegun 1546, finished

1569). He made also a bas-relief for the

church of S. Antonio at Padua. He was much
assisted by Alessandro ^'ittllria (see Mttoria,

Alessandro).

Teinanza, Vita di San»ovino ; Mosler. Sanso-
vino n. s. w. ; Miintz, Heiiaissance; Vasari, Mi-
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lanesi ed. ; Sturgis, Kiirapi-an ArchitrctHre

;

I'erkins, 7'usfiin Scnliitnrs.

SANTI (SANCTIUS, SANZIO;, RAFFA-
ELLO ; calleil Raphael

;
jiaiiiter and arciiitei-t

;

b. March -JO (or 28), 1483; d. Ajiril 6, 1520.

Raphael was born at Urbino (Italy), the .son

of Gi(jvaiini Santi, a jiainter. About 1499 he

entered the atelier of Perugino (see Vanucci,

Pietni), at Perugia, and piol)alily a.ssisted in

the decoration of the (Janibio at Perugia, which

was done at this time. According to Vasari,

he also a.ssisted Pinturicchio (see Pinturii:cliio)

in dei'orating the library at Siena, begun in

1502. He visited Florence in 1504, and spent

much time in that city until 1509. Raphael

was called to Rome by Julius II. (Pojie 1503-

1513) in 1509, to as.sist in the decoration in

fresco of a suite of aiiartments (stanzc) in the

A^atican alreaily begun by Sodonia, Perugino,

and others. The first :<tniiz<i was finished in

1511. The second stanza was |)aiiited be-

tween 1511 and 1514; much of the execution

was deputed to his assistants. The third stanza,

still le.ss the work of Raphael, was finished al«mt

1517 by Giulio Romano (.see Pippi, Giulic).

The decorations of the loggie of tlie Vatican

were begun in 1517 (see Loggie of the Vati-

can). In 1514 he painted at the Villa Farne-

sina (Rome) the fresco of " Galatea," and later

made the designs for the " Marriage of Cupid

and P.syche." The splendid sibyls in the Chigi

chapel at the church of S. Maria della Pace

(Rome) were painted at about the same time

as the " (Jalatea." When Bramante died (March

11, 1514), Raphael succeeded him as architect

of S. Peter's ; with him were ass(.iciated Fra Gio-

coiido (.see Giocondo) and others. Raphael's

principal innovation was to sulistitute a Latin

for the Greek cross of Bramante. His rejju-

tation as architect rests mainly iijion obscure

statements by Vasari. He may have designed

those portions of the Villa Madama (Rome)
wiiich were built before 15'20, although exist-

ing measured drawings for that building are

by Antonio (II.) and Battista da San Gallo.

The I'anilolfini palace (Florence) is ascribed to

Raphael, but was begun after his death. The
Farnesina villa was undoubtedly the work of

Balda.ssare Peruzzi (see Peruzzi). Ra|iliael

may have designed the Chigi chapel at the

church of S. Maria del Popolo and the palace

of (iiovanni Battista dell' Aquila (Rome), which

has disappeared.

By a brief dated Aug. 27, 1515, of Leo X.

(Pope, 1513-1521) Raphael was authorized to

insjiect and purchase all marbles in the ruins

within ten miles of Rome. This enabled him
to institute an extensive series of important

excavations. He began a work on the to-

pography of Rome, the text of which, by An-
dreas Fulvius, was iniblished in 1527. The
plates were never completed.
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SANZIO
Crowe and Cavalcaselle, Tiaphael ; Muntz,

Hapltael; Passavant, ItaphaH run Urhinn

;

Sprinsrer, JRaphni'l uiid MichiUinyulo ; (Jruyer,

Les Frc'squcs dc liupliml ; Voii Geynuillfr, lia-

faello come Archilclln; V'asari, Jlilauesi ed.
;

r^-H^sfTrw

Vasari. Blaslifit'l<l-llopkiii.s ed. ; Bisnt, Itaphad
H la Fnrni'sinc ; Pontaiii, Opi-rc arcliitrttomche

di Uaffaelln Snvzui; IC. Mliiitz. Jlislniri- de la

Tapisxcrii- en Italii' ; Waagcn, 'J'ri-antires of Art
in Eniil"»d.

SANZIO. (See Santi, Kaffiicllo.)

SAPWOOD. (Sec Hrnrtwcnd.)

SARACENIC ARCHITECTURE. Till!

aivliitrrturt! (jf tlie Saraccn.s, tliat is, of tlie
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Mohammedans cun.sideiud as the conquering

jjeople whose power gradually extended to the

lands of the Mediterranean. It is in this sense

that the word "Saracen " has come into tlie Eng-

lish language. Tiie term " Saracen," as

S applied to the Mohammedan arts of

j; design is, therefore, much more nearly

^ accurate than the term Arab, Arabian, or

: Ai'abic. Thus, it would be obviously

3. erroneous to speak of the Mohamme-
; dan architecture of. India as Arabian,
~ and the term Saracenic Indian or Indo-

= Saracenic may be used. In this connec-

V- tion see the title of Mr. Stanle}' Lane-
- Poole's book, The Art of the /Si(racens

> ill: Egypt, which is a useful book, but too

K lirief. See also the same author's book,

I Cairo, Sketches of the IJistory, Monu-
ments, and Social Life. (See also bib-

liography under Moslem Architecture.)

— R. S.

SARCOPHAGUS (pi. Sarcopliagi).

A stone coffin. The term having

been originally a Latin adjective, "flesh

devouring," and applied to a certain stone

from Asia Minor (Pliny's Xatnral His-
tory, XXXVI., 17). It was applied

substantively in later Latin to any tomb
or cottin.

The use of sarcophagi was common in

Egypt from the time of the builder of

the great ]>}Tamid. Greeks and Romans
seem not to have used them often before

the time of Trajan ; although the famous
sarcophagi of Sidon in Syria are thought

to be of the time of Alexander the Great,

and the Scipio tomb in the Vatican is

undoubtedly of the third century B.C.

;

b\it afterward they were extremely com-

mon, and the museums of Europe contain

many very richly seuljitured. In the

Middle Ages the Gothic tombs of Italy

often inchidcd a sarcophagus (see Tomb),

and the Renaissance brought back the

vise of them in a more nearly antique

way, standing free. Perhaps the most
celebrated are those in the smaller

sacristy or Capella dei Deposit!, at the

church of S. Lorenzo, in Florence, having

Michelangelo's magnificent recumbent
statues nu their lids, — K. S.

SARDINIA. ARCHITECTURE OF.

(See Mediterranean Islands, Architec-

ture of.)

SARKING. In S<'otland and the north of

England, tliin Imards for lining, sheathing, etc.

SARRASINE. A ]>(irtcullis,

SARRAZIN, JAQUES ; sculptor and

l>ainter ; li. 1538 (at Noyon, Picardie, France)

;

d. IGGO.

Sarra/.in was a jnipil of Nicolas Guillain in

Paris. In Id 10 lie went to Rome and studied
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SARTO
there for eighteen yeiirs. For liis piitroii, the

Cardinal Ahhibramlini, he made the figures of

Athis and Pol^'pheiniis at liis villa at Frascati.

Returning to I'aris aliout 1628, Sarnizin made
the seuljjturcd deeoration of tlu^ Tour d'llorlogc'

at the Louvre (see Lcniercier, Ja(|iies). Tlu!

Caryatides supporting the pediment of tiiis

building arc his best work. About 1643 he

made the monument to contain the heart of

Louis XIIL, the seulpture of wliicli is now in

the Louvre, and about 1646 the monument to

contain the heart of Prince Henri J. of Conde,

now at Chantilly. In 1654 he was appointeil

recteur of the Acadtlmie royale de peinture et

de seulpture (Paris).

Lanii, Dirtiiinnairi' dcs sculpteurs de ViCcole

franraise ; Gonse, tsculplure J'ratv^aise ; Babeau,
Liinrri'.

SARTO. ANDREA DEL. (See Andrea

del Sarto.)

SASH. A frame to hold the glass of a

window ; especially in English usage of a slid-

ing window as distinguished from a swinging

window (see Casement). Such a sash is said

to be hidiri, that is, by its sash cord or chain;

and double-hiuKj when it has a sash cord on

each side. In the United States the term
" sash " is often ajiplied to the movable wood-

work of a casement or glazed door. (See Cased

Frame.)

SASH BAR. One of the cross bars of a

sash, subdividing it for convenience of glazing.

(See JMuntin.)

SASH CHAIN ; SASH CORD. (See Sash

Line.)

SASH FASTENER. Same as Sash Holder.

SASH FRAME. The window frame in

which a sliding .sash is hung ; the vertical parts

(usually pulley boxes) are nuide hollow (boxed

or cased) to contain the balancing weights. In

the United States, also, anj' window frame.

SASH HOLDER Any contrivance for

holding the .sasli of a window so that it cannot

be opened from outside, or so that it will not

fall if it is not hung with weights ; especially

an appendage like a bolt or revolving latch

which holds tlie meeting rails of two sashes

together, jjreventing either from being opened.

SASH LINE. The cord, chain, or metal

ribbon liy whicli the sliding sash is attached to

its balance weights.

SASH POCKET. The uj.right side of

a sash frame when made hollow to receive the

balance weights. By extension, a movable sec-

tion in the style enclosing the above, intended

to give access to the sash weiglits and lines.

SASH RIBBON (See Sash Line.)

SASH WEIGHT. A cylindrical casting of

iron or lead hiuig l:iy the sash cord in the pocket

or box of a sash frame to balance the sliding sash.

SASSANIAN ARCHITECTURE. "
(See

Persian Architecture, Part II.)
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SCALA CORDONATA
SAW CURF ; SAW IN. (Se(^ Kerf.)

SAW MILL. .\ mill in which hnnber is

sjilit or divideil liy saws run by power machines.

(Sec Woodworking iMachineiy.)

SAXON ARCHITECTURE. A. Archi-

tecliiic (it S;i\niiy ; liisl, as a larger state, elec-

torate, and kingd(jni, down to tlie Najioleonic

wars ; se(^)nd, as a smaller kingdom, since the

Peace of 1815 un<l the cessions to Prussia;

third, as a province of the kingdom of Pnissia,

inidiiding the districts annexed by Prussia iu

1815, anil other lands. (For all the above, see

(Jei'many, Architecture of. Part II.)

li. The architecture of England and southern

Scotland befoi'e the Norman Conquest. (For

this see England, Architecture of; Scotland,

Architecture of) There is much uncertainty

as to the date of the earliest media'val build-

ings existing in England and Scotland, and
there is no buililiiig of which it is certainly

known that it dates from the period jnevious

to lOGG. — R. S.

SCABBLE. In stone working, to dress a
surface with a broad chisel or heavy-pointed

pick after rough pointing or shaping, and pre-

liminary to finer finishing. Also Scapple. (See

Stone ('utting: Stimc Dressing.)

SCABELLUM ; SCABELLON. In Roman
and neoclassic architecture, a high |iedestal for

the support of a bust, often shajied like a Gaine.

SCAFFOLD. In building, a temporary
Wooden framework, put together with uails

or ro])es, to afford footing for workmen iu

erecting the walls of a building, or in giving

access to ceilings and other parts which cannot

be reached from the floors.

French Scaffold. ^1. A scaffold built

on the .system prevalent in France. A double

row of poles or squared timbers is set up
along the whole frontage to l.)e built, and stif-

fened by X-bracing, continuous girts are lashed

or bolted to the uprights and support cross

sleepers, on which planks are jdaced at con-

venient levels ; a sj)ecies of tower with a pulley

serves for hoi.sting material, which is trundled

over the scaffold to its destined position.

B. A term applied in England to scaffolds

built of squared timbers framed together by
bolts, collars, fish-joints, etc., and capable of

being taken down and reerected without in-

jury ; calleil also Jenny Scaffold.

Jeimy Scaffold. Same as French Scaffold, B.
SCAGLIOLA. In Italian, an interior .sur-

face decoration for cokunn.s, walls, and tloor.s,

composed of white plaster and glue, mixed in

various ways with metallic oxides, or with in-

sertions of coloured stucco, generally in imitation

of marbles, the whole being rubbeil and finely

polished.

SCALA CORDONATA, or A CORDONI.
A ramp or inclined plane formed into paved
steps from 18 inches to .3 feet tread, with only
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SCALE
1 to 4 inches rise, each step being thus inclined

somewhat less than the general slope. The
risers or fronts of the steps are of stone, and
constitute the cordoni. Such ramps are used

for animals as well as pedestrians, and are

common in Italv.

— A. D. F. H.

SCALE. ^1. A .straight line divided into

feet and inches, or metres and centimetres, or

the like, according to a definite and stated pro-

portion to reality, as one forty-eiglitli (or four

feet to one inch), one one-thousamlth, etc.

Drawings of all kinds when made by mathe-

matical instnimcnts (see Drawing) arc made
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to scale; and the scale may be laid down on
the drawing, or may be on a separate piece of

paper or wood (see definition B).

B. A nde, generally of metal, ivory, or wood,
marked witli a scale in sense A, or sevei-al such
scales, to facilitate the making of drawings
and diagi-anis to any convenient scale.

C. In architectural drawings, the size of the
drawings as compared with the actual size of
the object delineated, as one-quarter of an inch

to tiie foot.

D. In architectural design, the proportions

of a buililing or its ])art.s, with reference to a
definite Moihtle or unit of measurement.
SCALLOP WORK. The cutting of a fas-

cia or edge into a series of similar convex lobes,

as frequently in Romanesque mouldings. (See

Imbrication.)

SCAMILLUS. In classic and neoelassic

arclutcrtuie, — .1, tlie slight bevelling of the

outer edge of a bearing surfece of a Ijlock of

stone, making the part visible by a slight inci-

sion, as occurs between the necking of a Doric

cajiital and the upiier drum of the shaft.

B. A plain block placed under the plinth of

a colnnui, tliiis furniintr a dcmble [ilinth.

SCAMOZZI. GIOVANNI DOMENICO

;

architect ; b. about 1.j3U ; il. 1582.

From a simple carpenter he became an ac-

complished architect. He vi.sited Bud;:pest

and Warsaw, where he reconstructed the royal

palace. Giovanni made tlie index (indice co-

piosi.ssinio) of the edition of Serlio's works,

which was pulilished in Venice in 1.584 and
I6I9. (See Serlio.) In his introduction to

this edition, Ludovico Roncone mentions some
of Giovanni's buildings.

Roncone, Introduction to Serlio edition, 1584
;

Zanella. Vita iH Pfillarlio, p. 102.

SCAMOZZI. OTTAVIO BERTOTTI
;

writer and editor.

His most important undertaking was the

publication of Palladio's designs (see Palla-

dio). His // Forentiere isslniito delle Cose

pia di Architettura e di Alcnne Pittnre delta

Cittd, di Vice}iza was pulilished at Vicenza in

1761, and L'Ov'kjuw delf Accademia Oli/m-

pica di Vicenzn in 1 790.

Larniissf. lUfliiiiniiiirc.

SCAMOZZI, VICENZO; architect; b. 1552

(Vicenza); d. 1616 (Venice).

Tlie nameScamozzi is derived from Camoccio
(Camoscio), chamois leather, indicating some

ancestral occupation. Vicenzo was a son of

Giovanni Domenico Seamozzi (see Scamozzi,

Giovanni Domenico), and a pupil and rival of

Andrea Palladio (see Palladio). He studied

mathematics under the Padre Clavio, wlio was

employed liy Givgory XIII. in reforming tlie

calendar. Si'aniozzi made a thorough study of

the Roman monuments. In 1582 lie went to

Venice to continue the Lihrcria di S. Marco,
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SCAMOZZI

begun by Sansuviiio (»to Sansovino, J.).

Scainozzi aildcd the Anti iiala. He also cuu-

tiiivied the I'weuratie Nuuve, begun by Sanso-

vino, adding a third story (see Longiiena, B.).

In 1593 Scaniozzi designed and began tlie

fortress of I'almanuova in Friuli (Italy). Jn

1(500 iu^ accompanied a Venetian eiiiliassy to

France, Germany, and Hungary. An autngiapii

account of the visit, with drawings, is in the

nuiseuui at Vicenza. He built a casino at

Loiiigo, another at Castelfranco near Treviso,

the i'alazzo Trenta at Vicenza, tiie Palazzo

SCANDINAVIA
opere od. 18:!H ; Zanella, Vild iti I'dllndiu, p. 10:i;

Mosler, .'^anmviiw n. n. ui. ; QualnMnferiMle Quincy,

Leu plus rklehrcs Archih'rtcs ; Milizia, Mi-morie.

SCANDINAVIA, ARCHITECTURE OF.
That of the great peninsula now occupied by

tiie two kingdoms of S\ve<leii and Norway.

Tlic Scandinavian lands are sometimes held to

include I)enmark, which is ticated separately.

Tlie western half of the peninsula, now tiie

kingdom of Norway, contains a .score of very

ancient timber churches, the construction of

which is not ludike that somewhat familiar in

^

SCANDiN.wiA, Fig. 1 : House in which GusT.ivns Was.\ took Refuge in 1529; near Upsala, .Sweden.
The strrcture is of solid liniln-r liki- ;i lo^' bouse, or a ch:"ilet of type tt. Part of upper story and screen of stairs are covered

with large, matclied shingles.

Trissino at Vicenza, the Palazzo Verlato at

Villaverla (1574), the Palazzo Raveschieri at

Genoa, and the second story of Buontalenti's

Palazzo Roberto Strozzi in Florence. About

1604 he designed the cathedral of Salzburg

(Austria) and a part of the Srhhisa at Prague

(Bohemia). Scainozzi published Discorsi sopra

VAntichita dl Roma (Venice, 1582), and DelF

Idea deir Architettura universale (2 vols.,

Venice, 1615). There is a modern edition,

Puhblicataper cnra di S. Tirnzzi e L.Mn><iPri

(2 vols 8vo, Milan, 1838).

Teraanza, Vita; Ticozzi, YUa, in Scamozzi

413

New England in the seventeenth and eighteenth

centuries, viz. a frame filled in with slalis or

thick upright planks (see Wood, Construction

in, Part I.). These churches are peculiar in

plan and general arrangement, but especially

unicpie in their absence of architectural treat-

ment of windows (.see Fenestration), this de-

jjending largely upon the severity of the climate,

combined with an apparent aljsence of window
glass at the time of their construction. They
are generally thought to be of the years between
1 100 and 1250. They are built, "like the senii-

Byzautiue churches of Russia, with a central
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SCANDINAVIA
nave and an aisle surruuudiug it un either side

with lean-to roofs, but the whole surface above

the aisle roof is not a clearstory in the projier

sense, because containing no windows, or at

most small ventilating apertures. There is

often a second and lower aisle surrounding the

whole of the building, with a second lean-to

roof; this outer aisle is almost wholly a con-

tinuous nartliex or jiorch, and is in part enclosed

with solid slab walling, in part opened in wooden
colonnades with a semblance of arched con-

stiiiction. Although partly open, its purpose is

mainly additional shelter and warmth.

--«i-

SCANDINAVIA
One of their characteristics is, however, so

much respected in Norway that they are not

likely to be injured in this way ; the carved

scrollwork, which is called runic scrollwork,

dragon ornament, and the like, and which is

extraordinarily effective and suited alike for

covering large surfaces and for the ornamenta-

tion of pillars, s(piare or round, is generally in

wood, but there are instances of siniihir work
in stone, and e\en the earliest wrought iron-work

is studied from the same sources.

Romanes(pie stone vaulted churches are not

unknown. There are two verv good ones in

pp|i:ji)]pi!pii[|ji[|l|llWil|iii^- mi

ScAXDiNAviA, Fig. 2: House of (justavus Wasa ; see Fig. 1.

The exteriors of tliese churches show very few

and very small wimlows, perhaps two of six

square feet each on each side, and no more. It

is jirobable that in winter tiie chief light of the

interior came from the lighting of the altar,

aideil, perhaps, by other lamps burned in the

nave or at tiie entrance.

Of these churches, the large one at Hitterdal

has been illustrated in poimlar books and is well

known ; those of Burgund and Urnes in Bergen,

at Tinid in 'rdlemark near Hitterdal, and at

Kingebu, (ioi, Vang, Kaupanger, and at Torpe,

near Nybgaarden, are ecpially important to

students and are illustrated in books named be-

low. Restoration, destruction, and in one case

tiic moving of tlic cluu'ch to a new site, have in-

terfered greatly with tiie study of these buildings.
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Norway, at Throndenaes and Ibestad. More-

over, the great cathedral at Trondhjcm, though

it has never been completely rebuilt since ruinous

fires, is most interesting in jilan and has admi-

rable Romanesque and late Gotliic work in all

its parts. A nave with aisles and two western

towers, a transept without aisles, and a clioir

witli aisles much narrower than those of the

nave lead to a curious octagonal structure

which serves as the chancel, though it is more

like a separate chajiel ; and a R(nnane.s(iue

chapter house of oblong form of great interest

adjoins the choir on the north. The great

arcades of the dioir show a marked divergrnce,

tiic whole choir widening from the cro.>ising

toward the east end ; the lady chapel, nmre-

over, is not set on tlie axis nor yet parallel with
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tlie north wiill of the I'lioir (sn^ KcfiiKMiK^nts iu

Design, where the general subject of these

divergences is treated).

The cathedral at Lund is an excellent

Scandinavia, Fki. :{ : Swedish House, close of
17th Centuky.

The roofi[iy hiis huen carried over the coping of the gable, in-

juring? the outline : coiiipai'e Fig. 4.

Romanesque church apparently completed in

the eleventli century, liut injured in its original

features by restoration. Tiie catiieiiral of

Upsala is of the thirtt^enth century, and of in-

ScANDiNAVi.i. Fi(i. 4: ITth Century Doorway,
Castle Tokpa, Westootland, Sweden.

The heraldic achievements are unusually well disposed.

telligent Gothic building, although carried out

in the unusual material of brick, in tliis

resembling some admirable buildings in North

Germany (see Germany, Architecture of. Part

IV.). The cathedral at Liukoping is also a
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Gothic cliurch ; this and tiie church at Lund
an; of stone.

Karly wcjcjdcn hcniscs are not rare, and an

excellent system of log house building has been

ii.sed fen' tiie.se, sometimes combined in the same

building with the slab con.struction mentioned

above. Round logs were used even for tlie roof

timbers, but generally .set lengthwise and iicavy

enough to carry tlie whole stri^tch of roof. Mo.st

of tho.'<e of undoubt(Ml antii|uity are small, one

story high, or with a partial upper story ; but a

farmsti'ad at Biolstad contains a seventeenth

c(^iitury lioii.se of considerable size, and barns of

Scandinavia, Fio. 5; Swedish Decoration of
Inlaid Wood; Palace at Kalhar.

the nineteenth century built carefully in the

ancient manner.

The neodassic architecture of Scandinavia is

largely a matter of the residences of the nobility,

though there is an admirable brick church at

Christianstad. Some of these residences are of

extraordinary interest, containing a character

of bold pseudo-Renaissance design reminding

one of good seventeenth century German work,

but of still greater independence and daring in

the treatment of the semiclassical details. The
heavy timbered roofs and the plastered walls,

both elaborately [jainted in ]iolychromatic de-

signs, the unusually elaborate wooden dadoes and

door])ieces, make the interiors interesting, and

the exteriors of such buildings as the Crown
Prince's palace at Stockholm and the castle of

Gripsholm are as pictiiresijue as anything on the

mainland of Europe. The close of the seven-

teenth century and the eighteenth century have
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left civic buildings of graver and more sedate

aspect, and the admirable cathedral church at

Kalmar in Sweden has to be studied by all

interested in church architecture.

J. C. C. Dahl, Denkmale einersehr aitni/ehUdeten

UolzbMikuit.it aiis den friihesten Jahrhunderten
in den innern Land.ichaften Norwegens ; Dietrich-

son und Munthe, Die Holzhaukunst Norwegens
in vergangenhe.it und gegenwart, Berlin, 1893 ; P.

A. Mimcii and Schirmer, The Cathedral of
Throndheim, published by order of the Norwegian
government, Cliristiania, 1859; H. J. Kundien,
Srenska Ilerrgdrdar och ViUor af Srenska Arki-
tekter, St(jckholm ; Upmark, Die Arrhitektur der

Henaissance in Sehtreden; Von Minutoli, Der
Domzu Drontheim und die mittelnlterliche Christ-

liche Baukunst der Scandinavischen Normannen.— R. S.

SCANTLE. A gauge by which slates are

cut til the pro]ier length.

SCANTLING. ^1. In carpenter work, the

measurements of timber in its breadth and thick-

ness, as in the phrase, a timber of 4 by 10

inches scantling. By extension, the timber

itself ; more especially the pieces of common
sizes as commonly obtainable in the market.

Thus, studs 4 by 4, rafters 2 by 8, and the

like are scantling, when veiy heavy timber

wouM not be so designated. (See Lumlier.)

B. In stone cutting and dressing, tiie length,

breadth, and thickness. In this sense rare in

the United States.

SCAPE. Same as Apophyge.

SCAPPLE. Same as Scalable.

SCARF. The oblicjue joint by which the

ends of two pieces of timber are united longi-

3
Sf.tRF, .\s USED IN' Joining Timhers, which ake

THEN SXU> TO BE Sc.tKFED.

tudinally so as practically to form one piece ;

the two parts being usually cut with projec-

tions and recesses which mutually fit one

another, and these are sometimes forced to-

gether and tightened by keys or wedges in

various ways, and secured by iron straps

and bolts. Also the ])art cut away and

wasted from each timber in sliaping it to form

tliis jiiiiit.

End Scarf. < >iic firmed liy the insertion

of one end into the otiier in a manner ajjproach-

ing a mortise and teuon.

Hook Butt Scarf. One in which the tim-

Imts form, in jiart, Imtt joints with one or more

obliijue cuts, by which they are hooked to-

gether.

SCARFING. The ]irocess of connecting

twii |iicci's (if tiinliiT by a scarf joint.

SCARPAGNINO. (Sec Abbondi, An-

ton in.

)
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SCHINKEL
SCENOPHYLACIUM. Same as Dia-

conicon.

SCHADOW, ALBERT DIETRICH;
arcliitect ; b. 1797 (in Berlin); d. Sept. 7,

18(j'.».

He was trained in Italy, and on his return

in 1835 was made HoflKnnneister in Pots-

dam (Prussia), and in 1839, /f^ichlossbaicmeister

in Berlin. With Stiller he built the Schloss-

hipele (Berlin).

Seubert, Kunstler-lexieon ; Borrmann, Denk-
miilir fill) III rliii.

SCHADOW. JOHANN GOTTFRIED;
sculptor; b. May 20, 1704; d. Jan. 27, 18.50.

He was a pujiil of the Dutch sculptor Tas-

saert in Berlin, and in 1785 went to Eome.
In 1788 he superseded Tassaert as court sculp-

tor and secretary of the Academy in Berlin.

In 179.3-1794 he made the marble statue of

Frederick the Great at Stettin (Germany), and
in 1795 began the quadriga and metope reliefs

of the Brandenburger Tlior in Berlin. He
made the statue of Luther in Wittenberg in

1821. Schadow was in 1816 director of the

Academy in Berlin. He published Lehren
von den Knochen vnd Muschcln (1830) and
PohjMet uder von den Maasen des Mencken
(1833, text 1 vol. 8vo, 1 vol. folio), etc.

Friedlaender, Gottfried Sehndoir; Dobbert,
Gottfried t^rliadow in Zeitsrhrift fur Baincesen,
18S7".

SCHAUBERT, EDWARD ; architect ; b.

1800.

He studied in Breslau and Berlin, and in

1830 went to Greece, where he held several

public otfices. He was associated with Lud-

wig Ross (see Ross, L.) and Christian Hansen
(see Hansen, Chr.) in the restoration of the

temple of Nike Apteros on the Acropolis and
in the publication of Die Acropolis von Athen
. . . der Temple der Nike ApAeros (1839,

1 vol. folio).

Seubert, K'linMler-Jexiron.

SCHINKEL. KARL FRIEDRICH ; archi-

tect ; b. March 13, 1781 ; d. Oct. 9, 1841.

In 1797 he entered the Academy in Berlin

and studied under David an<l Friedrich Gilly

(see Gilly, F.). In 1820 he was appointed

professor in the Academy at Berlin and in 1839
Oberlandbaudirector. He visited Italy, in-

cluding Istria and Sicily, France and P^.ngland.

In 1834 he made a design for a niyal palace

on the Acropolis at Athens which, fortunately,

was never executed. Among the most imiior-

tant of his buildings are the museum in Berlin

(1824-1828), the Royal Theatre in Berlin

(1819-1821), the fine Nicolai Kirche at Pots-

dam, the Konirjft-Wache in Berlin (1818), the

Schloss- Wdclie in Dresden, the fine architectural

sclioiil in Berlin, the Charlottenhofimi] Casino at

Potsdam, etc. Schinkel was nuich intcrestc<l

in the construction of Protestant churches in
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the Gotliic style, the iiicist iin])iirt;iiit of tliese

being the Wcnlcr Kiixhe in IScriin. He
made a desiKii for tlie coniph'tion of tlie catlu^

dral of Cologne, wliich was never executed.

Wolziifien, SrhiiikH ills nrcliitpct, Malcr miil

Knnatjiliiliisniih ; Zillcr, Schiiiki'l ( KiinsHi'r-

Monoyraphiini) ; Ivuf^lcr, Scliuil:el (in Kli'im'.

Sohrifte.n) ; Waagen, Siidnkcl (in Klrina Schrif-

ten); Kratschell, Sriiiiikcl, in Si'imni Varhaltiiiss

zur gothischen Baukniist.

SCHLOSS. Ill tiernian, the residence of

the feudal lord of the soil, a term correspond-

ing closely to " chateau," and containing the .sig-

nificance of the two English w'ords, " castle " and
" manor house."

SCHLUTER, ANDREAS ; sculptor ami

architect; b. Blay :]0, IGG-t (in Hamburg);
d. 1714.

After the death of his father, Gerhard Schlii-

ter, a sculptor, Andreas became a pupil of the

sculptor Sa])ovius in Danzig (West Prussia).

Between the ages of twenty and thirty he

visited Italy, and in 1691 entered the service of

Johann III. Sobie.ski, King of Poland, at War-
saw. Here he attracted the notice of Prince

Friedrich of Prussia (afterward Elector Fiied-

rich III. and in 1700 King Friedrich I.), who
in 1G94 made him court sculptor at Berlin.

After 169G ychliiter built the greater part of

the palace of Charlottenburg in Berlin. In

1697 he made the model of the equestrian

statue of the Elector Friedrich III. in Kcinigsberg.

The famous equestrian statue in Berlin of the

Great Elector Friedrich Wilhelm was begun

by Sehliiter about 1698 and jilaced in position

in 1705. Sehliiter .superintended the sculp-

tural decoration of the Zeiighaiis (Berlin), and
made the series of twenty-one masks of dying

warriors in the inner court of that building.

About 1 699 he was made architect of the Schloss

in Berhn, and lield that otliee until 1706, when
he was superseded by Eosander (see Eosander).

In 171.3 he was chief architect of the Rus.sian

court and died the ne-xt year in Saint Peter.sburg.

Seubert, ICiinstler-Iexikon; Adler, Ans An-
dreas S'<Muter's Lehvn; Hosier, ScMuter in

Sansovino u. s. w. ; 11. Dohme, Die Maskea Ster-
bender Krii'ifcr.

SCHMIDT. FREIDRICH FREIHERR
VON; arehiteet; b. Oct. L'2, 1825; d. Jan.

23, 1891 (in Vienna).

He was educated at the Polytechnische

Schule in Stuttgart under Mauch, and made a

special study of stereotoray and stone cutting.

In l.Si3 he was employed as a stone cutter on

the cathedral of Cologne. In 18.")G he passeil

the state examination in architecture in Berlin.

Schmidt devoted himself especially to the

Gothic style and built many churches in Ger-

many. In 1859 he won first prize in the

competition for the Ratlihaas in Berlin, but
did not carry out that work. He was made
professor of architecture at the Academy of
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Milan in 1857, and began the restoration of the

church of S. And)rogio in Milan, which wiis

interrupted by tin; war of 1859. In this year

Selimidt was appointed professor at tlie Acad-

emy ill Vienna, and in lcSG2 was made an;hi-

tect of the cathedral of S. Stephiui in that city,

the tower of which cliurch he finished in JlSG-l.

He designed the Jiuthhuus in Vienna, which

was finished in 1883.

Reicliensperger, Friedrich, Frciherr von
Srhmidt ; Farrow, Jii'veiii Drri'/n/jmeiUs in
Vii'iniii ; Meyer, /\'iiiirfrx>itiiiiis-Li:rirn)).

SCHOLARSHIP IN ARCHITECTURAL
TRAINING. (See Fellowship, Ji.)

SCHOOL. Ill Architecture, same as Scliool-

liouse, ^ I.

SCHOOLHOUSB. A. A building devised,

or appropriate for u.se as a school.

i)'. The dwelling hou.se provided for tlie use

of the schoolmaster or schoolmistress, generally

attached to or adjoining a school (Great

Britain).

The graded class system in the schools of the

United States has been developed essentially

from that of the Teutonic countries of Europe,

rather than from the school systems of England
and France, whicli, while varying one from the

other, dirt'er radically from the Teutonic systems.

While in Germany and Austria tliere are no
rooms, as in the United States, in which the

whole school, or several classes of the school,

are assembled for general exercises, and for en-

tertainments of various kinds, such assembly

halls, used for the same purpose, are not an unu-

sual feature of Swiss schools. In Germany and
Austria the " Aula " is used only for the annual

examinations. So far as the disposition of the

plan is concerned, however, these examination

halls are as suggestive as if their use were the

same as that of the American " Assembly Halls."

The German " Aula " is generally given a rich

monumental treatment, as if to express the dig-

nity of the state, while, as a rule, the "Assem-
bly Halls " in the United States have had little

more architectural character than the class

rooms. In Switzerland, the assembly halls are

primarily provided as places for recreation, and
are handsomely finished.

Since in Germany and Austria there are no
collective exercises, each gi-aded class remains in

the class room assigned to it, except when it

passes as a class to the rooms assigned to in-

strueti(jn in drawing, music, and other special

studies, or when the class goes, either in a body
or in sections, to its gymnastic exercise or to the

shower baths, as is required three times a week
of eveiy pupil in Prussian schools of the lower

grades.

As far as coeducation of the sexes affects the

planning of schools, we find in Switzerland prac-

tically the same conditions as in the United
States ; but in Germany and Austria, as in
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France, no coeducation exists, and consequently

the plans show an absolute, and, as even some

educators of these very countries maintain, an

undesirable, division of the sexes. In the United

States, division of the sexes in the primary and

gi-ammar grades is mainly confined to the base-

ment ; and in many eases is besides only an im-

aginary line in the playground.

In Switzerland, as in the United States, and

more recently in England, the advantage of

Ijroviding the pupils with fresh and pure air ap-

pears to be equally well appreciated, and this

consideration brings into school constniction

features rarely found in Germany and Austria.

For the past twenty years in Switzerland, and

the past fifteen in the United States, the best

schools have been plaiuied so that the pupils'

out-of-door clothing should not only be excluded

from the class rooms, but from the corridors.

Special enclosures with outside light, thoroughly

warmed and specially ventilated, called in tlie

United States " wardrobes," are built immedi-

ately adjoining each class room.

Until but recently few German schools have

been so planned that especially assigne<l alcoves

are jjrovided off the corridors in which the out-

of-door clothing can be hung
;

previously all

wraps were hung on pegs about the class rooms.

The hanging of clothing in corridors is an alle-

viation, not a correction, of a poor condition ; for,

as the movement of air is naturally from the

colder corridors to the warmer class rooms, espe-

cially where warmed fresh air is artificially sup-

plied to the class rooms, the foul odours from the

clothing must find their way to the class rooms.

In the United States, hat and coat hooks are

set only on the side walls of the wardrobes
;

the top row of hooks is placed, in primaiy

schools, 4 feet, in other schools, .5 feet, above

the floor. Tiie minimum hanging space is

30 naming feet for a class of fifty-six pupils.

Above the upper row of hooks, or immedi-

ately above the baseboard, is set a shelf for

overshoes, etc. ; and umbrella stands are pro-

vided. The width of these enclosures is not

less than 4 feet ; they have a door from the

corridor and one from the class room.

Class rooms of Europe and in the United

States are usually 32 feet in length ; those of

high schools in the latter country are some-

times even 8 feet longer. A greater length tiian

32 feet makes it ditficult for the teacher's voice

to reach without strain the pupils in the last

row of seats, and at a greater distance the pu-

pils' work on the blackboards at the end of the

room caimot be readily seen from the platform.

On th(^ Continent, as in Germany, for instance,

32 feet is the generally ado])ted length of a

class room, altiiougli 30 feet is jireferred by

most of tlic European authorities on .school con-

struction. In the (icrmiin scliools analogous to

tiiosc of the grammar grades in tiie Unit(!d
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States, the cla.ss rooms are generally 32 feet

long, 22 feet wide, and 13 feet high, and accom-

modate, upon forms seating four each, fifty-si.v

pupils, giving a floor area of 12i- square feet

and an air enclosure of IG3 cubic feet for each

pupil. In the schools more recently built in

Prussia, as in the Gemindeschule, No. 204, of

Berlin, most of the class rooms are approxi-

mately 32 feet long, 20 feet wide, 13 feet high,

and accommodate forty-six pupils, giving a floor

area of 14 square feet and an air enclosure of

182 cubic feet for each pupil.

The grammar class rooms Ijuilt within recent

years in Boston, Massachusetts, and in many
other cities of the United States, are 32 feet

long, 28 feet wide, 13^^ feet high, accommo-
dating fifty-six pupils, seated at single desks,

giving a floor area of 1 6 square feet and an air

enclosure of 21G cubic feet for each jnipil.

While the areas above noted are nuich in ex-

cess of those found in the latest and best Pnis-

sian schools, they foil far short of those advised

by Dr. Risley, the most recent medical writer

ujjou this subject, who advises a class room 32
feet long, 24 feet wide, 1-5 feet high, to accom-

modate forty-five pujiils of the grammar grade,

seated at single desks, giving a floor area of 19

square feet, and an air enclosure of 2.50 cubic

feet for each pu])il.

The seating of the jjupils of American schools

at individnal desks, which elsewhere obtains

only in Switzerland, and there, the writer under-

stands, in none except the ui)])er grades, is not

likely to be discarded in America. In the best

practice the minimum floor area and the mini-

mum cubical area of air for each pupil, IG scjnare

feet and 216 cubic feet respectively, should

be maintained, and, with these factors <!eter-

miued, the question of the satisfactory light-

ing of the class rooms remains the principal

consideration.

The code of rules established by the French

government for the construction of schools fixes

the minimum allowed height of a class room at

13 feet, and where the light comes from one side

only, requires that. the mininnun height of the

room shall be two thirds of its width, measured

from the inner wall to the lace of the outer wall

of the building, In a brick .school fitted with

double sash, a class room lighted from one side

only, 32 feet long, 28 feet wide, accdnnnodating

fifty-.six grammar school pujiils, would recjuire a

height of 19 feet; a room of the same length,

24i feet wide, woidd accommodate forty-eight

pupils, and would require u height of 1 7 feet

;

a room of the same length, 21 feet wide, would

acconunodate forty ]iupds and would rccpiire a

height of 14 feet. It will be seen that this

French rule requires a greater height of ceil-

ing than that recommended by Dr. Kisley, i.e.

15 feet in height for a room 32 feet long,

24 feet wide, accommodating forty-live pu-
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pils. It is jji'obable tliat in tliu olwir atmos-

phere of the United States a room would

have on the average througiujut the year much

better lighting than would a nioni of like di-

mensions in any part of tlie north of the Conti-

nent of Europe, or in England. Even rooms

28 feet wide are fairly well liglited by the four

windows on one side of a room lint 13.V feet

high. It is iirobable, tlierefore, that if the

class rooms in tlie American grannnar schools

were given a width of 24 i feet, they would be

well lighteil if given a height of 13^ feet.

Providing, of course, that adequate lighting can

be given by other means, extreme height of sto-

ries and hence of stairways should be avoided
;

but it is possible that the standard of 14 feet 3

„inc!ies, adopted in the more recently built

schools in the city t)f New York, may bo that

finally ailopted in the grammar schools of the

United States, especially in those of several sto-

ries in height. With this ceiling height, econ-

omy of space can b? gained by placing two tiers

of toilet rooms in the height of a full story. In

the United States, with ceiling height noted

above, class rooms with windows on one side

only, and 28 feet wide, would probably be found

not to be ill lighted ; but American architects

should not be content with the lighting wliich

can be given a room lighted from one side

only, 28 feet wide, wdth 13 feet of ceiling height,

which are the customary dimensions of grammar
grade class rooms in the United States, tlie ceil-

ings in the primary grades being 1 foot lower.

The dimensions given the best American class

rooms for the grammar grade assure ample light

only for the corner rooms, where, disregarding

theoretical objections, a good diffusion of light

can be gained by taking it from the backs as

well as from the left-hand sides of the pupils.

The inside rooms, even in most of the best de-

signed schoolrooms of the United States, are

planned to accommodate the same number of

pupils as the corner rooms, under conditions of

lighting which are approved by no authority on

the subject. Dr. Cohn says, "There never can

be too much light in a schoolroom," and he has

in this opinion the support of all wlio have

given practical consideration to the lighting of

schoolhouses.

In writing exercises it is advantageous to have

most, if not all, of the light from one side only,

and that on the left of the pupil, but otherwise

the quantity of the light and not the direction

from whence the light comes is the important

consideration. It is, therefore, better with cor-

ner class rooms 28 feet wide to have four win-

dows in the long wall, and at least tw-o, if not

three, in the other outside w-all. A window di-

rectly opposite the teacher's desk is olijection-

able, and hence, as is often done in France, and

sometimes in the United States, the portion of

the wall directly opposite the teacher's desk
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should be blank, and the windows on either side

of this space should be placed as near the corners

of the room as the construction makes possible,

or as may be advisable for the external appear-

ance of the building. In the scliools of the

Continent, th(^ class rooms are seldom more than

22 feet wide, and the regulations generally pro-

vide the lighting of class rooms from one side

only; but this regulation is respected in the ma-

jority of, but not in all, cases.

From the foregoing it wouhl appear that, as

far as the lighting of the corner rooms of Ameri-

can schools is concerned, they might retain their

present large dimensions ; but that, if their

height is not increased to 14 or 15 feet, they

should have, in the rooms which have light from

one .side only, not more than 24^- feet of width,

and in such rooms forty-eight instead of fifty-six

])Upils should be accommodated. Class rooms

in primary schools, if given a ceiling height of 13

feet, should lie 32 feet long by 22 feet wide, and

thus furnish accommodations for fiftj'-four in-

stead of fifty-six imjiils.

In Germany light from the north is permitted

at the backs of the pupils ; in France additional

windows are permitted in the wall opposite

that through which the main light comes, but

light is shut off from these windows wlien the

room is occupied. The common-sense view of

the lighting question appears to be that all

possilile light should be gained for a class room,

providing that, if from a side of the liuilding

e.xposed to the sun, the major part of the light

comes from the left-hand siile of the puiiils, and

that none comes in their faces, and that on a

side of the building e.xposed to tlie sun there

should be no windows directly opposite the

teacher's desk. The conditions seldom exist

which permit the construction of a school with

the orientation which its designer would give

if the choice of location were to be made by
him.

There is by no means a unanimous o]iinion

in regard to the best method of placing such

buildings so that they may have the most ad-

vantageous exposure to the sun. JMost authori-

ties agree that the eastern exposure is that

most desirable for class rooms, but others whose

opinions are also authoritative maintain that

the northern light is preferable for these rooms,

providing the windows are furnisheil with

double sash, and that the rooms are thoroughly

warmed and ventilated. Probably most would

agree that greater advantages would be gained

in a building whose main fai;ade had a south-

eastern exiwsure, by which the sun could shine

on three faces of the building for tlie greatest

part of the year. There is substantial agree-

ment that, on the whole, a westerly is less

desirable than a northerly exposure, providing

the building is well heated and ventilated. An
easterly exposure is the best for class rooms

;
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the question of the relative merits of the north-

erly aud southerly exposure for class rooms may
be left to be decided, as the advantages of a

steady, clear, northern light, or that of the

healthful and cheerful light from the south, may
be given the greater importance.

In the United States class room windows are,

in the best practice, made 4 feet wide between

jambs ; the window stools are usually set 3

feet above the floor. Sometimes in that coun-

try, and generally in Germany, tiie window

stools are set at a height of about i feet to

prevent tiie pujjils from looking out of the win-

dows, and to that end the lower sash of some

latest German schools are glazed with ribbed

glass ; on the other hand, in some ijf tlie Swiss

cantons the stools are set 2^^ feet high, witii the

object of making it easy for the pupils to look

out-of-doors.

In all well-designed schoolhouses the top of

the windows is placed as near the ceiling as the

finish will admit. Transom bars should not be

permitted, botli because such features cut off

too much valuable light, and because opening

of windows by the teacher is thereby facilitated.

In a well-designed and projjerly regulated warm-

ing and ventilating system the introduction of

outside air by such means is unnecessary, and it

is detrimental to the working of a good system.

Windows evenly distributed in the class room
walls give a better difi'usion of light than that

given by groups of muUioned windows of equal

glass area. Where arched windows are used,

their height, and consequently the height of the

room, should be increased that the glass area

may equal that of the square-headed windows

of height proportionate to height and \\'idth of

such a room. Double runs of sash are desirable

to aid in economizing fuel, to cheek draughts

from the windows, and to help shut out dust

and noise. Under normal conditions of site,

the basement windows should have a minimum
height between masonry jambs of -1 feet, and
preferably 4.V feet. The basement windows
should be stepped down with the grade to give

greater heigiit of window wherever feasible.

In the United States a movable platform

5 or 6 feet by 10 feet is provided for the teacher,

for wliom also a ward.robe 1 foot 4 inches in

depth, and a bookcase 10 to 12 inches in depth,

is b\iilt, if po.ssil)le, flush with the wall, and
placed as convenient as is jjossible to the plat-

form.

Black slate is the best material for black-

boards. In the United States the blacklioards

are usually 4J- feet high, aud are set ujjon all

available wall surface of class and recitation

rooms, in primary schools 2 feet 4 inches, and
in other schools .'5 feet above the floor, with a

chalk receiver 2
J
inches wide.

Sheathed dadoes are often found to be infected

with vermin; tho.sc of "ganged r.iortar," with
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wooden chair rail, and plain ogee hospital base-

boards run out of 3-inch plank liavc been
found cleaTily and serviceable. Concaved angles

of plastered walls ami of walls and ceilings

facilitate the cleaning of the building. Inacces-

sible dust ledges should be avoided. As little

wood finish as possible should be used, and to

that end Keene's cement for door and window
trims is advisable. In short, it is as fully im-
portant to take precautions against dust lodg-

ment and the use of absorbent surfaces in a
schoolhouse as it is in a hosjjital.

Rift Georgia or Florida pine or majjle are

held in the United States to be the best upper
flooring for schools.

Doors should open toward corridors, and
should have a glass jianel set with bottom 4,

feet above floor, and transom lights over.

A picture moulding should be set on the

walls of all class rooms, recitation rooms, and
assembly halls.

Light shades of blue-gray or green-gray are

required for the wall painting of class rooms
by some German authorities, and these are

probably the best colours for the jiuqjose. Plas-

tered walls should be ])ainted in oil to the top

of the blackboards ; above this height the walls

and ceilings may be tinted with water colour,

with ceilings a very light buft' or ivory-white

water colour tint. Con-idors should have walls

painted in oil colour 5^- feet high.

In the United States a master's office is

requisite for large schools, and private rooms,

with toilet rooms adjoining, for teachers of both

sexes, should be provided in all schools.

It is held by some authorities that no toilet

rooms sliovdd be placed in the basement, but
that all plumbing should be in a separate, well-

warmed building. The writer is not alone in

his opinion that there is no need of thus

increasing the cost of schoolhouse construction,

providing a strong and certain ventilation to an
ample asi)irating shaft through the plumbing
fixtures themselves is provided. The toilet

rooms, when placed in the basement, should

immediately adjoin the playrooms for each sex,

and should always be shut ott' therefrom by fly

doors with spring butts. Where sj)ace permits,

the basement may well be used for gymnasiums
and for rooms for manual training and cooking

schools. In the German schools portions of the

basement are used for bathing rooms, provided

with shower baths only, each scholar being

required to take such a bath three times a

week. In a very large school, if the size of the

lot permits, the boiler and coal room may be

well assigned to a separate building adjoining

the school. In schools of moderate size, such

an arrangement has not sufficient advantage to

warrant the increased cost of construction.

Exce|)t for boiler and coal rooms, where brick

])avcmcnt l.iiil on edge should be used, and for
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rooms used iur f^yiiiiiiisiums or tiir school pur-

poses, there is lui Uetter flouriii}; tor l);is('nicuts

than the best bniiids of asphalt, ^ inch thick,

laid on a concrete bed. Wooden floors in the

basement should be without air space, laid on

screeds bedtled in concrete, with waterproof

paper between the upper and lower floors. If

the site is damp, as, for instance;, on " made
land " in Boston, a coat of hot asphalt, or, at

least, of tar concrete, may well be laid on the

concrete before laying the screeds.

In European schools living apartments are

provided for tlie janitor in the large schools,

and in many cases, and even quite generally in

the smallest rural schools, like provision is made

for the master. There is no advantage a|>])arent

in assigning space in a school building tor the

master's housekeeping ; he can rent his habita-

tion elsewhere for much less than the sum
which should be deihicted from his salary to

compensate the city or town for the interest on

the expenditure on the portion of the school

building he would occupy.

In addition to the main entrance, there should

be outside separate entrances to the basement

for each sex, and tliere should not be less than

two exits from the first floor, and not less than

two staircases from tlio top to the first floor of

every school building.

A sheltered porcli, or, better, a vestibule of

ample dimensions, should be provided, in which

early comers may find shelter, without being

given admission to the building proper. In

Switzerland such vestibules are required for all

schools. In the United State.?, ba.seraent en-

trances are sometimes arranged so that the pupils

may have access to the playroom and toilet

rooms before the hour at which tlie school exer-

cises begin. All entrance doors should open

outward to guard against disaster in case of

fire or panic. Outer vestibule doors should be

hung with double action swing butts. Ten

feet is the Tninimum width for a school corri-

dor; 12 feet is preferable. Corridors should be

given all the light which the conditions of the

plan and of the economical construction of the

bounding walls permit. The basement should

be shut oft' by tinned doors fitted with spring

butts or doorchecks ; the staircases also might

be well shut oft' on each floor by like protection

from fire.

Staircases shoidd preferably be of masonry,

or metal construction throvighout ; but, if the

cost of the building nuist be kept within .strict

limits, and staircases of wooden construction

are used, they should be thoroughly fire-stopped

with brick or with terra-cotta blocks ; as the

minimum precaution against fire danger, the

soffit should be wire-lathed.

The treads of iron stairs should be covered

with rubber mats, or, better, with combined

steel and lead treads, not less than 5^ inches
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wide, set into a reljate cast in the metal tread.

In ])rimary schools the height of risers should

be (i inches, and in other schools not more than

7^ inches. I'osts and balusters shoidd be of

the plainest and most readily cleaned design.

Hand rails of 2J-incli iron piping have proved

serviceable and of sutticiently good appearance.

Hand rails on the walls, except at platforms,

are requisite. Some authorities hold that school

staircases should not be wider than 3J feet, so

that oidy two files of pupils, each provided with

a hand rail, can pass, and so that the possible

crowding between the files, in case of panic,

should be prevented. The excellent (liscii)line

of American school children, which has been

proved by alarms of fire, justifies, however, the

retention of the more comfortable width of 5

feet, which has generally been adopted in the

schools of the United States. There appears

to be no advantage in a greater width than this.

There should not be moio than fifteen and not

less than three risers between landings, and

landings should not be less than 4 feet be-

tween steps.

When structural steel is low in cost, it would

not appear to be extravagant to advise that the

first floor of all schools (jf more than one story

in height should be built of incombustible ma-

terials ; not even the narrowest approjjriation

justifies the construction of such a building

without a wire lathed basement ceiling. How
much further "fireproof" construction should

be carried is a matter of judgment in each case.

The main danger from fire in a schoolhouse is

not from outside, but 'from the inside, and that

danger again is practically confined to the base-

ment. If the basement ceiling is properly pro-

tected, the staircases thereto shut ofl' by fire

doors, and if the idastering of the walls is di-

rectly on the brickwork, and with the partitions,

if not solid, as is preferable for the exclusion of

vermin as well as tor fire protection, at all exits

properly fire-stopped, there is little danger from

fire to the inmates of the school. The danger

from panic makes it advisable that schools of

over three stories in height should have their

floors constmcted of incombustible materials, as

the knowledge of such precaiition increases the

confidence of the inmates.

Twenty years ago the warming and ventilat-

ing .system used in the Swiss schools was in ad-

vance of anytliing to be fovmd in any other

country. The writer does not know whether

Switzerland has retained the same relative supe-

riority in this respect ; but it is probable that

the scientific warming and ventilating of school-

houses has, with the use of the plenum fan in

ventilation, been more perfected in the United

States than elsewliere. Experience shows that

i« the United .States a school building is best

warmed by direct radiation, without reliance

upon an increased temperature from the air de-
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livered by the fan, and that this machine should

be employed for the sole purpose of supplying

an adequate amount of fresh air warmed to 70°

Fahrenheit. This method of warming and of

supplying fresh air is advisable, except perhaps

in schools of six or less i-ooms, and even in such

cases a plenum fan run by a gas engine may be

advantageously used.

With such a .system of warming and ventilat-

ing, the direction and velocity of the wind can-

not, from time to time, affect the evenness of

result which is the paramount condition of suc-

cess in a warming and ventilating system.

With a system of warming and ventilating by
" indirect radiation " a uniform certainty of re-

sult cannot always be attained, and with such a

system, tiie first cost of wiiicii is less than in

the " direct heat " and " fan " air supply system,

the consumption of fuel to give a satisfactory

result is greater under even conditions.

In Gemiiulenchule No. 20-i, Berlin, the sum-

mer and winter vent outlets in a class room ac-

commodating forty-six pupils have an area of .35

metres .square, i.e., about 1.72 square feet.

This building is warmed by direct radiation,

there is no special supply of warmed fresh air

for each room ; such fresh air as is supplied to

the inmates must come from cracks in the win-

dows or from the corridors in which are hung

the pupils' clothing. In a well-warmed and

well-ventilated American class room which ac-

commodates fifty-six pupils, the air inlets and

outlets are 4^ square feet for tlie lower rooms,

ranging up to G square feet in the third stoiy.

Where the plenum fan is u.sed for su]jplying

warm fresh air, the air outlets remain as above,

but the air inlets are reduced in area 25 per

cent to 30 per cent. Air outlets should be

arranged on inner walls wherever found most

cimvenient.

The upper of the two air outlets is provided

with a register which is opened in the summer
only, and is set as close to the ceiling as pos.si-

ble, while the lower outlet is fitted with a regis-

ter face and is set as close to the floor as the

baseboanl will jjermit.' Air inlets are set with

bottom of register face not less than 7 feet

above the floor ; 8 feet is a preferable height

for these openings.

The construi-tion of the Latin and English

High School building in Boston, Massachusetts,

begun in 1877, marks an important period in

the school architecture of the United States, as it

was the first application in tliat country of sound

principles of plainiing adaptcMl to the needs of

graded schools. Tiie construction of this build-

ing was not, however, beneficial in so far as it

aftectcd the system of instruction or the jilan

of the high school, at least as those needs had

been u]i to that time understood in that country.

The phiii nf this Huston schoiil was avowedly

basc(l upon that cif tlir .{kadcniishc Oynma-
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sium at Vienna. This type of plan meets well,

in the principal features, the necessities of

American schools of the primary and grammar
grades, but its adoption for a high school tended

to divert the natural development of tlie aca-

demic schools of the United States, whose tra-

ditional systems were ba.sed upon that of Eng-
land

;
pupils of several classes being congregated

in large schoolrooms, wherein certain recitations

are heard, wiiile other pupils are busy with their

studies, or jia.ss from this large room to other

rooms for recitation in special subjects. This

was a system which permitted somewhat of the

freedom of a collegiate in.stitution, and it would
appear to develop the self-reliance and broaden

the experience of the pupil.

The adoption of the gj'mnasium type for the

Boston high school, from the mere copying of

its features of plan in new high school build-

ings, appears to have changed this system of

academic construction, with the result that the

American high .school in most cases exhibits

to-day in plan and arrangement an elaborate

development of the graded grammar school.

We gcneially find in high schools "wardrobes"
adjoining each cla.ss room, a feature derived

from the necessities of discipline for pupils of

the primary and grammar grades, and not in

harmony with the freer spirit which had been

characteristic of the academic schools.

In the Cambridge High School, liuilt about

1887, the building which, above all others, most
affected for good the architectural design of

American schools, is a marked example of the

effect of the above-mentioned Boston school

upon the American high school type. This

Cambridge school has no feature of its plan

which difl'ers from that of an American grammar
school of the highest type of to-daj', except that

the class rooms of the former school are 28 by
40 feet, instead of being, as in grammar schools,

28 by 32 feet.

Neither has the Brookline High School, be-

gun in 1894, or the Springfield High School of

about the same date, or the Cambridge Latin

School, begun about 1897, any feature espe-

cially characteristic of an academic school, and

all could as well be used for a large graded

grammar school, excejit for the greater length

of class rooms, as for the purpose for which

they were designed. It need not be said that

the responsibility for this condition rests entirely

with the several school boards, and not upon the

architects of the several buildings. There has

lately appeared in the United States a tendency

in high schools to revert to the former academic

type. Rooms for tlie pupils' out-of-door cloth-

ing, fitted with individual lockers, are being

provided wherever foiuid convenient, in place

of the wardrobes immediately adjoining each

schoolroom. There is again a tcTidcncy to as-

sign large sclinolriiiiuis tor the aci-imMiiodation
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of at least two classes, instead uf placing each

grailei.l chiss in a separate mom.
In tlie Mecliaiiic Arts High School of Boston

the writer believes the first tendency was shown,

in the eastern United States at least, to differ-

entiate the high from the grammar school type.

This tendency does not appear in the introduc-

tion of hand training as complementary to the

usual mental training, but in the building t)f

large "locker rooms" in place of "wardrobes,"

and that of schoolrooms seating seventy or more

pupils of two or more grades instead of class

rooms for a more or less number of pupils of

the same grade. This school was begun in

1893. In 1894 the Brighton High School was
begun, and the feature of locker rooms, derived

directly from the Mechanic Arts School, was
introduced, but the class rooms were designed

only for single graded classes. In 1898 the

South Boston High School was begun, which
has also the locker room method, and provides

illso four "double class rooms."

It thus seems probaWe that the American

high schools will gradually become again differ-

entiated from the graded grammar schools, and
that the American iiigh school systems will

again follow the academic methods from which

they appear to have been turned, mainly l>y the

enthusiastic adnuration of a single superinten-

dent of schools for Teutonic school methods
and school plans.

In the United States the institutions for the

special training of teachers are called Normal
Schools. These schools are modelled essentially

upon the early system of the high schools of

that country,— the acailemic sy.stera. The stu-

dents of the several classes have their desks in

a large general room, and pass thence for recita-

tions to special class rooms for laboratory prac-

tice, or to lectures. For practice in the art of

teaching, "model departments," composed of

class rooms for pupils in the kindergarten, pri-

mary, and grammar grades, are either placed in

the same or an adjacent building, or in con-

veniently located public schools of the city or

town.

While manual training in its restricted sense

has been much less widely introduced in the

United States than it has in England and on

the Continent of Europe, the most important

and mo.st characteristic development of the

American school system is the " Manual Train-

ing" or "Mechanic Arts" schools. In these

schools manual skill is not taught for its own
sake ; the object is to encourage intellectual

activity through the knowledge of materials, of

natural forces, and of the use of tools as well

as through books. Manual training is but one,

and that not the most important, part of the

instruction which is given in American schools

of this class.

Machinery for wood and metal working, car-
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pcnteis' benches, forge sho]js, and, in some cases,

moulding and modelling rooms are provided, but

there are also draughting njoms, laboratories,

recitation rooms, and schoolro(]ms ; these latter

rooms are not all arranged ibr a single graded

class, but for pupils of difl'erent grades of ad-

vancement, thus, as noted above, reverting in a

measure to the academic system of high school

instruction, which the people of the United

States inherited with their English triulitions,

and which is es.sentially the system which pre-

vails to-day in all grades of English schools.

— Edmund M. VVhekiavi'.kjht.

SCHOOL OF ARCHITECTURE. In

nioilcrii tilings, an iustituti(in Inr the professional

training of architects. (See Architect, The, in

England ; France ; Italy.) This article is de-

voted to the Ecole des Beaux Arts, which is the

principal in.stitution in France for art educa-

tion, occupying the buildings of the Ecole on

the Qnai Maldi/iutis and thi^ Jiiic B/indjiurte

in Paris. These buildings are principally the

work of the architect Duban and his successor

t'oipiart, and occupy the site of the former

Miis(k des Put its Augiislins. In 1884 the

IJolel de Chimay was accpiired and added to

the school.

The school is divided into three sections,

those of painting, sculpture, and architecture.

The present article is confined to the last-

named of these.

The origin of the School of Fine Arts is

coincident with the foundation, under Mazarin,

of the ^Icudemie de Peinlure et de Sculpture

in 1648, and of the Academle d^ArcJiiteeture

under Colbert in 1671. Instruction in archi-

tecture was given by the members of the latter

until the abolition of all the academies during

the Revolution. After the foundation of the

Aaidc'uiie des Bedux Arts (as a section of the

lustitut de Fniuee) in 1803, instruction was
given by the academicians ; and it was not till

1819 that regular courses in architecture were

established in the school.

The regulations of 1819 have been repeatedly

modified since then. The most important change

perhaps has been the institution of the official,

or school, atelier.s, in 1863, a movement which

met at the time with much opposition. The
school is placed under the direction of the Min-
ister of Fine Arts. Its immediate administra-

tion is now in the hands of a director, appointed

by the minister. This jjosition has been held

since 1878 by the sculptor Paul Dubois.

The organization of the school is strictly that

of a university ; that is, it prescribes the work
to be done in its various courses, provides lec-

tures and instruction in these, institutes and

judges competitions in design, drawing, and
modelling, conducts all e.xaminations, and gives

all awards. It does not, however, compel at-

tendance on its courses, or any but a minimum
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of partioipatiuii in its competitions or examina-

tions. It is sutficient, during a year, to render

two competitive designs, or to attend two ex-

aminations in the sciences ; or to render one

design and attend one examination, for a stu-

dent's name to remain on the roll. At thirty

the limit of age is reached, and he is dropped.

Accordingly there is no fixed number of years

for the course, and the Bemooste Haiipt of the

German universities is a familiar figure.

To enter the school the student [Kisses ex-

aminations in elementary design, drawing from

the cast, modelling, arithmetic, algebra, ele-

mentary and descriptive geometry, and iiistory.

Of late years the gi'eat number of applicants

has induced the administration to increase

gradually the difficulty of these entrance ex-

aminations.

The courses of the sciiool are gratuitous, and

foreigners are admitted on the same footing

as Frenchmen. Recently, however, so many
foreigners have presented themselves that the

number admitted lias been limited to a certain

percentage of the entering class.

While the intent of this article is to speak

principally of the study of design as pursued by

the students of the school, it is necessary to

speak briefly of the course in general. The
standing of the student depends on the num-

ber of " valenrs " which he obtains. A certain

number of points is attached to each recom-

pense given either in design or in examination.

The student on entering the school becomes a

member of the second class. He is obliged

to obtain a certain number of these valeurs

before admission to the first class. There are

at present six in architectural design, one in

arc^haology, two in drawing from the cast or

the figure, one in modelling, one each in de-

scriptive geometry, stereotomy, perspective, and

mathematics, and two in construction.

The time requisite for this work varies veiy

mncii in diti'erent cases ; except where the pre-

vious preparation has been exceptionally thor-

ougii, between two and three years is the

average.

In the first class the student's time is mostly

given to the study of design, with some archae-

ology, modelling, anil drawing from the figure.

When five "valexrs" in tliis class have been

obtained, and under certain other conditions,

he mav obtain the " Certitlcat cVEtudes de
r Ecolfi."

The highest honour given is the " I)i/ili)mi'

d'Arrhilcrtc." To be eligible for this the .stu-

dent must have ol)tained in the first cla.ss at

least ten ailcurs in architecture, one in draw-

ing from the figure, and one in modelling. He
must also have passed at least one year in

superintending the ('onstruction of u building

under a government architect.

Tiie examination for the diploma itself com-
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prehends the complete working drawings and

specifications of a projected building, the sub-

ject of which the student may select, subject

to approval ; and a searching examination on

the ditt'erent ])arts of this project, on the ele-

ments of piiysics and chemistry as applied to

construction, on the history of architecture and

the law relating to building.

Of the total luunber admitted to the school,

less than half enter the first class, and a small

minority receive the diploma. From 1819 to

1893 the total number of students was about

4000 ; of students of the first class about

1500, and of diploriws somewhat over 300.

The number of foreign students at the school

has been very considerable, Switzerland and the

United States furnishing the greatest number.

The honours and awards of the school are, in

general, open to Frenchmen and foreigners alike,

as are also the special prizes, of wliieh there are

about twenty-five. The exception to this is the

Grand Prix de Home, which is, however, not

projierly a school prize, although awarded by the

school. This greatest honour of the French ar-

chitectural student is open to all Frenchmen

between the ages of fifteen and thirty, whether

members of the school or not, and is given to

the victor in a competition in design only— the

project of a monumental building. Founded
(for the architects) in 1720, it entitles its win-

ner to a stay of three years in Rome at the ex-

pense of the government, and the certainty of a

jjosition as government architect tiiereafter.

It has already been said that the organization

of the school was that of a university. Until

the institution of the three school ateliers in

1863, there was no actual designing done within

its walls, every student being necessarily the

pupil of some outside instructor. At present,

the pupil of one of the three school instructors

is absolutely on the same footing with those be-

longing to the outside ateliers, of which there

are now about a dozen. Each atelier has its

instructor— 2)atrun. These patrons sire prac-

tising architects, of recognized standing, who
give up a portion of their time to this work.

The atelier is thus the important unit of this

federal system ; its members are animated by

the strongest esprit du corps, are bound by the

strong bond of custom to help each other in

their work, and are united in loyalty to the

ideas of the patron. The triumphs are tri-

umphs of the atelier, which cast a lustre on all

its niendiers.

There are six architectural comiietitions (pro-

jets) a year in eacii class. On the aiijiointed

morTiing tiie students of each class meet in the

court of the sciiool, answer to their names, are

handed a i)rogramme prepared by the Professor

of Theory, and are then imprisoned in stalls

(loges) for twelve hours, or as much less as

they please. During this time each one makes
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a .sketcli cm a small scale ut' tlie |)ru|)i)sed build-

ing, without access to liuuks or advice. This

sketch is handed in and luinibered, the student

himself keeping the tracing. The ne.\t day he

presents this at his atelier, where it is subjected

to a severe criticism on the pait of the pali'on.

The rendered design must agree in all essentials

with this sketch ; if it is too unpromising on

e.xamination, the student is counselled to drop

it and take up other work. More often he is

advised as to its possibilitie.s of development,

referred to examples, and encouraged to make
what he can out of it.

This system has been found successful in

many respects. It insures a certain individu-

ality in the work, and prevents the possibilities

of blind copies. It confines the w'ork of tlie

student also within certain fi.\ed limits, — those

of a certain eunfurmity to his sketch,— avoid-

ing tlie suece.ssive trial of one general scheme

after another. And these artificial limitations

imposed by the school take the place of real

limitations which occur in architectural prac-

tice— those of cost, special conditions, or the

idiosyncrasies of the client.

The usual time given for each projot is two

months. Of this time from one to two weeks

only are given to making the actual drawings,

the remainder l)eing taken u)i with the study

of the problem. The French methods of study

have been so generally imitated in otiier schools,

especially in those of the Uniteil States, that it

is hardly necessary to describe them. Nowhere
is tracing pa])er held in more honour : beginning

with the smallest scale, a great number of suc-

cessive studies are made, and roughly rendered

before the final drawings are toucheil. Tliese

studies are made with the advice and criticism,

not only of the puiroii, but (especially in the

case of the less advanced students) of the better

men of the atelier; and tliere are often warm
informal discussions in which all take part.

The aid of the elder men is given as a matter

of course, and when the final drawings are

made, all hands turn to and help. The younger

men, especially, pay for the advice they iiave

received by working lor their elders ; and many
a one in his turn has had a difficult bit of ren-

dering hel|)ed out liy more skilled hands than

his own.

The study of the plan is especially insisted

on, and in the awards great weight is always

laid u]ion it. It is, too, an article of faith,

tliat while the handsome plan is not necessarily

good, the good plan will generally be handsome.

Accordingly, nuich study is given to the pre-

sentation of the plans, so that they may be

easily read, and that the results of so much
study may be at once apparent.

It is held that as the actual studies of the

architect must be largely in elevation, the fin-

ished drawings should be so presented, and that
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an important part of architectural education

consists in the aliility to translate these ele-

vations into their soliil forms. It is only ex-

ceptionally that perspectives are required in

the rendering of a pn>jet, alth(jugh in the ate-

liers partial jicispective.s, as aids to study, are

often made. The conventional shadows are

always used, l)(jtli in studies and finished draw-

ings, and their correct projection is always

demanded.

The completed drawings of any given projel

are delivered at the school at tlie appointed

time, and exhibited. The awards are given by

a jury consisting of the eight architects, nx'm-

bers of the In.stitut, tw-elve otiier pernuuient

members, and lune who are renewed from year

to year. Finally, the Professor of Theory de-

livers a lecture on the proljicm, often contain-

ing criticisms of the premiated designs.

These exhibitions are occa.sions of the great-

est interest to the students who have taken

part, and they are fundamentally difl'erent to

tho.se in other schools. For here are gathered

together, not simply the individual etibrts of

students, all working under one influence, and

seeking the sohition of a given problem, l)ut those

of some fifteen ditt'erent architectural schocjls,

eager rivals, representing different ideas, an<l all

])re)]ared to criticise the successes and failures

of the other ateliers, and to profit by them.

The awards, too, have a special value and in-

terest, l)ecause they are given by an indepen-

dent body, in which the patrons are in a

minority.

It cannot be too strongly insisted upon, that

in the atelier system lies tlie essence of the

School of Fine Arts, and that to it is due, in

large measure, its success, and the enthusiasm

felt for its teaching by .so many of its old stu-

ilents. The atelier, as has been said, really

antedates the school, which accepted them as

it found them ; and to change this feature

would be to change the entire character of the

school. The opposition to the establishment

of the school ateliers in 18G3 only ceased when

it was firmly established that these were to

have no precedence or advantage over the

others, and that there was no intention on

the part of the administration to |)lace archi-

tectvual education in a few official hands. It is

significant that the student signs himself " Pu-

pil of M. and of the School of Fine Arts."

It may be added to this sketch, necessarily

incomplete, of the training of the school, that it

is common for the stuilent, during a portion of

the time that he sjiiends at it, to devote some
time to work in an architect's office, not in-

frequently in that of the patron.

The roll of the pupils of the school includes

the names of nearly all the prominent French

architects of the last seventy-five years, and not

a few well-known names of foreigners. This
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roll, with other iiifurmation, js contained iu

Les Architecteti Eleces de FEcole des Beaux
Ai'ts, by David de Penanrun, Roux-et-Delaire,

(Paris, 1895), to which the writer acknowl-

edges his indebtedness. — Walter Cook.

SCHULZ, FRANZ; architect; b. 1838;

d. Oct. 22, 1870.

Educated at the Academy of Vienna under

Friedrich von Schmidt (see Schmidt, F. von),

he devoted himself to the study of raedi;eval art.

He published Pmfunbanten des Mittdidters

in Rum und umgeyend ; Die Baudenkinuler

auf Majorca.

Seubert. KUnsUer-lexikon.

SCHWANTHALER, LUDWIG MI-
CHAEL ; sculptor; b. Aug. 2(j, 1802; d.

Nov. 28, 1848.

His fatiier, Franz Schwanthaler, came to

Munich, Bavaria, in 178.5, and was made court

sculptor. Ludwig was educated at the JIunicli

Academy. In 1826 lie won a travelling stipend,

and visited Italy, where he attracted the atten-

tion of Thorwaldsen. In 1 83-t he was appointed

professor at tlie Academy in Munich. Among
his most important works are the <lecoration of

the Glyptothek, Slunich ; the pediment group

on the Wallialla near Regensburg (Ratisbon)

representing the Hermann Schlncht, the decora-

tion of the Propykea in Munich ; the Mozart

monument in Salzburg, Austria ; tiie Goethe

monument in Frankfort ; the colossal statue of

Bavaria in Munich, and other works.

Raczynski, L'Art Modenie en Allemagne.

SCIALBO. Same as Intoiiaco.

SCISSOR BEAM. The tie of the Scissor

Beam Truss (which see uniler Truss).

SCKELL, FRIEDRICH LUDWIG; land-

scape gardener ; b. Sept. 13, 1750; d. 1820.

Studied landscape gardening in Paris, and

in 1773 went to England and worked under

the influence of Brown and Chambers (see

Chambers). Returning to Germany, he laid out

many parks and gardens, and in 1804 was made
Hofgartenintendant at Munich, Bavaria. He
laid out the park at Nymjjhenburg and the

English garden in Munich under the direction

of Count Hundbrd (see Thomson, B.).

Seubert, Iiunstlt'r-lexi/con.

SCOINSON ARCH. An arch carrying a

part Miily nl the thickness of a wall, as behind

a window frame ; or one of slight reveal forming

a Hat niche or recessed panel.

SCONCE (I.). A. Any constniction which
gives shelter by screen or roof, as a shed or cov-

ered stall. (Compare Booth ; Cabin ; Cot ; Hut.)

B. A seat in an open chimney place

(Scotch).

SCONCE (II.). A candlestick or group of

branches, each forming a candlestick, springing

from an applic|ue, .so that the whole shall seem
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to project from the wall u)Kin which the ap-

plicjue is hung.

SCONCHEON. The jjart of the side of an
apertiue Iroin the back of the e.xterior reveal

to the inside face of the wall, usually forming in

the masonry a rebate or interaal angle in which
the wooden frame is set. (Compare Seoinson

Arch.)

SCOPAS ; sculptor and architect.

Scopus was born in the Island of Paros in the

iEgean Sea. In 352 B.C. he assisted in the

sculptural decoration of the mausoleum of Hali-

earnassos. He built and decorated also the

temple of Athena Alea at Tegea, which re])laced

the old sanctuary destroyed in 395 B.C. Some
of the sculpture of the pediments of this build-

ing was discovered in the excavations made in

1879. A passage in Pliny, which has been

doubted, indicates that he was employed in the

decoration of the columns of the Artemision at

Ephesus. A famous statue by Scopas was a

Bacchante in the great theatre at Athens. The
temple of Apollo on the Palatine in Rome, con-

tained an Apollo Cithara?dos by Scopas, which

is probably represented by a statue in the

Vatican.

Urlichs, Skopas, Leben und Werke ; CoUignon,
Histoiri' de la Sciilplure Grerr/tte; Furtwijngler,

Meistencerke (translated as Masterpieces of Greek
Sculpture).

SCORING. Same as Scratching.

SCOTCH CROWN. The peculiar termina-

tion of the tower of S. Giles's church at Edin-

burgh, consisting of eight pinnacles, from each of

which a sloping bar carried on a half arch and

resembling a flying buttress rises, the whole

eight meeting in the middle and supporting a

central pinnacle. The term is applied to other

terminations of towers in which only four sloping

bars occur; and this form is not peculiar to

Scotland. It occurs in S. Dunstan's in East

Loiidnn. anil elsewhere.

SCOTCHING. Same as Scutching.

SCOTIA. A hollow moidding ; especiall}',

such a moulding used in the base of a ccdumn
in Greco-Roman architecture and its imitations

(called also Trochilus). (See Attic Base, under

Base.)

SCOTLAND, ARCHITECTURE OF. That
of the niiidern kiligdnni, united with England in

1707. This may be considered as a provincial

school or branch of English architecture. At
times it has shown wide departures from the

contemporaiy phases of the English type, both

in spirit and detail ; but these departures hardly

constitute a distinct style. Ditfcrences as great

separate the Gothic schools of the Ile-de-I'Vance

and Brittany, or of North and South Germany.

The long-continued political indeiiendence of

Scotland operated less ett'ectively than one would

imagine; Scotland acknowledgi'd the ecclesiasti-

cal ])riniacy of Canterbury and York, and Scotch
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SCOTLAND
architecture has in i;ciicnil been more EngKsh
than it has been anjthinj; else. But it has been

English with a iliftercnite : more ruggeil and

picturesque, less consistent, less elegant ; and,

owing to scantiness of resources as nuich as to

any other cause, deficient in grandeur and rich-

ness. Scotlantl has always l)een less wealthy

than England, and is, therefore, not only less

rich in civic and scholastic buildings of impor-

tance, but less opulent and sumptuous in the

extent and adornment of its religious and do-

mestic edifices. Frequent invasions by the

English, esjiecially under E<lward ]., Edward
II., and Richard 11., resulting in a terrible de-

SCOTLAND
are a few roiuid towei's resendjling those of

Ireland, in one ca.se— at Egilsey on Orkney—
fiirniing an integral i)art of the church edifice

(Abernetliy, SG.'j a.U. ; Brechin, 1000; Egilsey

cir. 1100). The square towers of Kesteniiet

pricjry and of S. Reguhis ("S. Rules") at JSaint

Andrews nnirk tiie transition to the Normanized

style of the twelfth century.

The reign of David I., who ascended the

throne in 1 1 24, was marked by an extraordinary

activity in the founding and enlargement of

monasteries ; an activity which continued

through a large part of the century, and was

stinudated on the archite<-tiu'al side by Norman

Scotland: Abbey of Iona, South Aisle of Choir; divided into Three Compartments by Two
Flyinu Buttresses of Pki.mitive Type.

struction both of castles anil of monasteries with

their churches, covered Scotlaml with ruins,

many of which are now preserved for their pic-

turesqueness and their historic associations.

Previous to the Norman conquest the larger

churches were generally of wood, the convents

mere assemblages of rude cells. While there

are many ruins of stone churches of the seventh-

eleventh centuries, they are too small and rough

to merit the name of arehitectuial works (S.

Ronan's chapel ; Teampull Beannacliadh ; Eilean

Mor ; S. Carmaig; chapels in the Orkneys).

The monasticism of these centuries was purely

Celtic, and long resisted nil effort to assimilate

it to Roman systems and ideas. More impor-

tant as the chief monuments of this Celtic period
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influences from the south. Parish churches

were still insignificant, but the conventual

churches were often of imposing size, with

vaulted side aisles and massive square towers

having either flat or "saddleback" roofs. Most
of these churches are in ruins, but the finest of

them all, S. Magnus's cathedral at Kirkwall on

Orkney, is in perfect jireservatiou. It is, how--

ever, a purely Norwegian work of cir. 11.37, a

fine examjile of the Niirthern Norman style,

vaulteil throughout. Dunfermline Abbey (1 1 2.5,

nave only extant), with its massive western

towers ; Kelso Alibey in Linlithgowshire, built

at the end of the twelfth century, with a cruci-

form plan, a long choir, and a tower over the

crossing ; and Jedburgh, near Kelso, a complete
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design with vaulted aisles, transepts, wooden-

roofed nave and choir, presbytery, and central

tower,— are the most important purely Scotch

churches of this period, severe and massive ex-

ternally, with sparing ornament, but vigorous

and consistent in design. As compared with

English churches the Scotch examples are smaller

and simpler ; the choir, often longer than the

nave, has usually no side aisles ; the details are

less rich, the composition more massive. Some-

times, however, the aisle vault ribs and the

arch mouldings are richly carved, ami wall ar-

Jii[l

Scotland: Jkdbcrgh Abbey; P.\rt of Choik.

cades of interlacing arches are not uncommon
(Didmeny church, Linlithgowshire ; Leuchar.s,

nc;ir Saint Andrews, etc.). In the Tran.sition,

which followed a little later than in England,

many Norman elements were persistently re-

tained, and round arches are not uncommon even

in Early Pointed work (('oldingham ]>riory—
ruins i)artly embodied in modern parish church

;

Dryburgh Abbey, Berwickshire ; and many
others ; the conventual buildings at Dryburgh

are less ruinous than the church itself, which

dates from 12.'i0). To the Early Pointed period

belong a number of fine chiu'ches, partly or

wholly ruined. Of S. Andrew's catheilral, Fife-

shire (1100-1275, ruined 1559) the west and
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east ends and part of the south side are alone

extant. Arliroath Abbey in Forfarshire (117G-
1233) is in much the .same condition. Both
show a large admixture of Korman details.

Holyrood Abbey church near Edinburgh, one of

the most elegant and important examples of the

style, built in the first half of the thirteenth

century, and of which only the ruined nave has

survived the vandalism of the sixteenth century,

also dis]jlays Norman interlacing arcades in cer-

tain parts. Dunblane cathedral, Perthshire,

was the first important church to be comjiletely

built in the Pointed style. Its one-aisled choir

with its flanking lady chapel is still perfect and
in use. It is not surpassed by any Gothic

church in Scotland except Melrose Abbey and
S. Mungo's cathedral at Glasgow, which is

slightly later in date, with a central tower of

the fifteenth century. This cathedral, commonly
called Glasgow cathedral, is a complete Gothic

design 330 feet long with three aisles in both

nave and choir, but no transepts ; and with a

fine sacristy and an e.specia!ly beautiful lower

church (usually niLscalled the crvpt) below the

choir (1233-1258). The ribbed vaulting of

this lower church is remarkably fine, and eipial

to anything of the kind and period in Great

Britain. The na^'e and choir of the cathedi'al

have wooden ceilings ; the aisles are vaulted.

Elgin cathedral (Morayshire), an almost equally

fine church with a beautiful octagonal chapter

house, is now completely ruined, and little is

left of Brechin cathedral but its Celtic tower,

west front, nave arches, and fragments of the

choir. Plusearden priory is also a notable ruin

of a fine churcli.

It is to the rebuilding of churches ruined in

the Border Wars that we are chiefly indebted

for exami^les of the Decorated or Middle Pointed

style of the fourteenth and early fifteenth cen-

turies. The most conspicuous and beautiful

example of the style is the ruined abbey of Mel-

rose. No trace remains of its monastic build-

ings, some of which were no doubt very ancient.

The church, who.se ruins are of exceptional

lieauty, was erected by order of Robert Bruce,

after his death in 1329; ravaged by Richard

II. in 1385, and finally ruined in 1544 ; the

present ruins date chiefly from the reconstruction

after 1385. It has three aisles, with a southern

row of cha])els, transepts, and a short choir.

The traceries of the east window and south aisles

and transepts, tiie rich buttress jiinnaclcs, niches,

and cano])ies, the elaliorate vaulting of choir and

nave (the latter replaced in 1018 by an ugly

pointed barrel vault) and the elegant details of

almost all its parts, give this clun-ch a place

among the most beautiful in Great Britain. Its

style is nearer to that of English late Decorated

churches than is that of any other Scotch edifice

of th(! ]ieriod. Although its chief mason. Mor-

row, was born Iti Paris, he ajiix'ars to have been
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PLATE XVII

SCOTLAND, ARCHITECTURE OF. PLATE II

Kelso Abbey ; the iijiper figure gives the view
from the northeast, tlie short northern arm of the
transept ending in a wall with the complete gable
on the right. The other high wall is the southern
wall of tlie tower seen from within, and the arches

on the left are those of the sonth wall of the choir.

The lower figure .shows what remains of the west
front of tlie short nave, the western wall of the

tower rising above it, and the south transept on the

right.
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of Scdtcli blood, and tlierc is little or nothing to

suggest French design in the building. Very

different in eharaeter is the eonteniporary church

of S. (liies, Edinburgh (l.'iH? ; enlarged in the

fifteenth century), almost Doric in its severity

of detail. Its massive central tower was in

1500 adorned with the famous "Scot(^li ('rown"

(wiiich .see). This very elegant feature is

peculiar to Scotch architecture (King's Ccillege,

Aberdeen ; S. Nicliula.s, Newcastle, probably by

Scotch builders ; otiier.s formerly at Linlitiigow

and Haddington). Tiie most complete e.xample

of the style is S. Michael's at Linlithgow, a late

SCOTLAND
Scotland. The fifteenth century seems to have

brought to Scotland, not only a de(!line in taste,

but a decline in craftsmanship as well. In tlie

art of vaulting, this retrogression is especially

notable, as shown by the reversion to plain

round or pointed barrel vaulting, even for the

middle aisle. So emi)hati(' was the aversion to

groins tiiat the tran.sept vaults were stopped

against solid gable walls in the planes of the

nave clearstory walls, in order to avoid the

groined intersection with the nave vault. Mo.st

of the churches of this period arc jiarish churches

and relatively uiunteresting. Tiie cathedrals of

'\" '

Scotland: Kelso Abbey; Nave and South Transept from N.E.

Decorated church perfectly preserved and in use
;

it shows something of the same contrast of

severe and almost rude masses with bits of highly

ornate detail as S. Giles. The ruins of New
or Sweetheart Abbey and of Lincluden College

may also be mentioned.

With the close of the fourteentii century tiie

Decorated style jiassed into tlie Perpendicular,

but in the monuments of this later style there

was, with one or two exceptions, none of that

elaboration of fine detail wiiich characterized

the corresponding English style. The huge
windows filled with Perpendicular tracery, the

rich traceried panelling, and the elegant fan

vaulting of England iiave no counterpart in
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Paisley (mostly 1445-1459), Dunkeld (nave,

1406-1464
; choir mostly modern), and Aber-

deen (S. Machar, nave only extant, 1422-1440)
were the largest churches of this period. The
first two have the characteristic Scotch plan,

with tiiree-aisled nave, short transepts, and long

choir without side aisles ; Paisley is the most
elegant in iletails, S. Machar the most rugged

and simjile of the three. At Perth the church

of S. John is a large and well-preserved church,

but uninteresting in design. Far richer than

any of these is the incomplete but perfectly pre-

served collegiate church of Roslyn near Edin-

burgh, built in 1446. The choir, which with

the sacristy was the only portion erected, is 60
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feet long, with side aisles and a double aisle

across tlie east end. The whole is barrel vaulted,

the aisle bays iiaving transverse vaults sprung

from straiglit-arched transverse lintels, an inar-

tistic and very un-Gotliic arrangement, only

tolerable in a small edifice. The interior,

though profusely carved, hardly merits the

praise it commonly receives; the execution is

somewhat coarse, and hardly supports the alle-

gation often made that the builders were Span-

ish or French.

Of the civil and domestic architecture of the

Celtic period and twelfth and thirteenth centuries

there are no remains, and tlie history of Scotch

military architecture begins only with the Nor-

man period. Even the most important castles

of this period, such as Dunstaftnage, Bothwell,

Yester, Carlaverock, etc., were of the simplest

character— mere heavily walled enclosures with

angle turrets and a keep. It was not until the

fourteenth century that notable advances were

made in castle building. The majority of the

Scotch castles were small but massive and com-

pact strongholds— a keep or tower, or a simple

L-shajied edifice. In the fourteenth century

there took jilace a general enlargement of these

into castles with courtyards, and many new

castles were built (Balvaird, Ro.slyn, Ruthvcn,

Edinburgh, Linlithgow, Dirletou, Tantallon, and

Stirling). Of these Stirling is the finest, with

its parliament hall, and Linlithgow, long the

favourite royal residence, comes next in archi-

tectural interest ; but they are hardly compa-

rable with the magnificent contemporary castles

of England and France. In the .sixteenth cen-

tury castle building took on a more artistic and

domestic character, in which the idea of the

fortress, no longer impregnable against artillery,

gradually disappeared, a change which became

complete in the seventeenth centuiy. Until the

time of Charles I., however, and even later,

many mediaeval features were retained; such

were the round corner turrets corbelled out at

the to]i to a square plan, stepped gables, circular

stair towers in the angle of two wings, and a

general severity of mass and detail. Fyvie

castle, in Aberdeenshire, begun in 1400 but

much altered in later centuries ; Glamis castle

(mostly 1578-1615), and Thirlstane castle

(middle of seventeentii century) are interest-

ing examjiles of this treatment. Meanwhile

the fashidus of the Renaissance were making

their way in Scotland, coming in from England,

and gradually replacing the corbelled parajiets

and stepped gables of the Scotch castles with

the ]iilast('rs, pedimeiit.s, round arches, and cor-

nices of tlur Anglicized classic style, and, above

all, introducing a new element nf regularity and

synunetry into the plans. But the formal classi-

cism of Inigo Jones, and later of Christoiihcr

Wren, found little favour in Scotland, and even

in the later c'astles there is a picturcsqucncss
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wanting in the English e.vamples. Drumlanrig
castle in Dumfriesshire well illustrates the style.

Its chief later monuments are H<jlyrood jialace

(begun 15:;!8 by James IV., extended by James
v., burned 1650, finally rebuilt by Charles J I.,

1671); Heriot's hospital, Edinburgh (1628-
1659), a quadrangular structure with central

court, very ett'ective in the massing of its bays,

pavilions, and chimneys, and adorned with cor-

belled parapets, angle turrets, Gothic details as-

sociated with Eli;^abethan "strap-work," and a

very rococo portal ; and the now demolished

Glasgow College, a rambling iiile in nuich the

same style, but less successfully handled. These

buildings are less interesting internally than ex-

ternally, and generally inferior to the great Eng-

lish residences and colleges in grandeur and
elegance of interior disposition and adornment.

There was but little church building done

during the seventeenth and eighteenth centuries,

and tlie ecclesiastical work of this period is

almost wholly confined to minor .structures, such

as the richly carved gallery fronts of Pitsligo

and Bowdeu churches (1630 and 1661), and
elaborate canopied tombs in black, white, and

red marble, e.g. the Montgomery monument at

Largs (1636). The Renaissance in Scotland

was as emphatically provincial as the media'val

styles had been ; this is shown in the persistent

retention of old-time and out-of-date details, and

the mixture of incongruous elements long after

the style had in England and elsewhere reached

a harmonious and definite form. Moreover, the

severity of Scotch taste or the poverty of the

Scotch artistic imagination rendered impossible

that siimptuousness of decorative detail which

seems essential to the best results in Renais-

sance design. Until recent years very few

buildings in Italian or classic style had been

erected in Scotland : by far the best known is

the college of Edinburgh University, by the

brothers Adam (1789), a dignified but rather

uninteresting pile.

Since the beginning of the nineteenth century

Scotland has shared in the general development

of British art, and the chief ilifferenee to be noted

between the more recent architecture of the two

countries is seen in the effort to retain the pic-

turesque and semi-medi;eval features of the

Scotch castles of the seventeenth century in

many of the modern Scotch buddings, e.cf. In-

verness castle, the municipal buildings of Aber-

deen, and many large country seats. The classic

revival is represented by tlie works of Sir

Thomas Hamilton and W. H. Playfair ; among

its most notable |iroiluctions are the High School

(182.5, Hamilton) and Rnyal Institution (Play-

fair) at Edinburgh, both remarkably successful

an<l elegant designs ; the Royal Exchange and

Justiciary Courts at tJlasgow ; and the sdinewhat

affected and singular, but interesting ctforts of

Alexander TiiomsoTi ("Greek Thomson") to
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SCOTLAND
adapt Greeks details to iiiudcrii Protestant

cliurcli design. Most of tlie churclies erected

sinee tlien have l)een in the revived Uutiiic style,

and in nowise different from ei)nteni|iiirary Kng-

lisii worii ; ('.;/. S. Mary's eatiiedral, eliapter

house, and lilirary, at Ediidmrgh (Sir (i. (i.

S(^ott), S. Anih-ew's eatiiedral, Inverness (Alex-

ander Ross), S. lienediet's Monastery at Fort Au-

gustus (P. P. Pugiii), and many parish ehurelies.

Other examples of the Vietorian Gotiiie are the

Seott moiuiment, Edinburgli (1844, by George

Kemp), an<l tiie very ambitious and elaborate

Glasgow University buildings by Sir G. G.

SCOTT
Arrltitcrtiiiv (if Sctilhind. Of a more popular
cliaraeter are II. C. Uutler's SrnlldiKrx Riiiiii-il,

Ahhfijs ami A. II. Millar's The llisturicdl Cnxtlcn
mid MiinniuHs iif ScntUiiid. 'I'lie larger and mure
erleliraleil inonumeiU,s are described in UKjnogniplis
and in the works of Hillings (liitmuial and Eirlc-

siiislii'itl Antiiiuitu'ii of .Scutlaiid), lirittoii, and
others. — A. D. F. Hami.i.n.

SCOTT, SIR GEORGE GILBERT
; archi-

tect ; 1). 1811 , d. March 21, 1878.

In 1827 he was articled to James Edmeston,

and in 1832 entered the office of Henry Roberts.

In 1844 he won first prize in the competition

Screen, Fig. 1: Low Bronze K.^iling, Aix-la-Chapklle ; Probably .5th Century, and from Italy.

''V^

Seott (1870). This revived Gothic has been

of late years, as in England, largely supplanted

by free vensions of the Renaissance styles, in-

clining sometimes toward the Italian and some-

times toward the French in general character.

As early as 1 86 1 the Edinburgh Post Office

(Matheson) was erected in the Italian style.

The most elaborate and successful among recent

public buildings in Scotland is perhaps the

Municipal Building of Glasgow (1880, Wm.
Young) in a style based upon the Venetian

Renaissance. In general it may be said tliat

architecture as now practised in Scotland is in no

es.sential different from that of England.

For the earliest Scotch architecture, rude monu-
ments, and stone crosses, see Skene. Celtic Smt-
land; Anderson, Scnthnid in Early Christian
Times; and Fergusson, liiide Stone Mnnuments.
For the general liistorv nf Scotch architecture,
Macgibbon and Ro.ss, TJie Ecrlesiastiral Arrltitrr-

ture of Scotland and Castellated and Domestic
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SKI t'li:, 1,

for the church of S. Nicholas at Hamburg, Ger-

many, to re|ilace the building burned in 1842.

This lie built in the German Gothic style of the

fourteenth century, with a tower 475 feet high.

In 1847 he was appointed architect of Ely ca-

thedral, and architect of Westminster Abbey in

1849, where he restored the chapter house,

monuments, and northern portal. His Glean-
ings from Westminster Abbey was published

in 1862. After competition he was appointed

in 18.58 architect of the buiMing of the War
and Foreign offices, London. His first designs

were Gothic, but he was reijuired by Lord Palm-
erston's government to sidjstitute a design in tlie

style of the Italian Renaissance, according to

which the building was erected (begun 1861).

He afterward completed this block of buildings

by erecting the Home ami Colonial Offices.

Between 186.3 and 1868 Scott designed and
built the Albert Memorial in Hyde Park, Lon-
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SCRATCHING
don. In 1866 he was one of the six competitors

for the Royal Courts of Justice in London (see

Street, Sir G. E.). He won the gold medal of

the Royal Institute of British Arcliitects in

SCRIPTORIUM
Screen. A screen surrounding or

[f a confessional, to hide the peni-

Screen, Fig. 4: see Fin. .3 of which this is a
PARTIAL ENLARUEME.NT.

18.59, and was iiresidcnt of tliat body from 1873

to 1876. He was appointed professor of archi-

tecture at the Royal Academy in 1868. His

lectures were iniblislied under tiie title Medi-
cecal Architecture (2 vols. 8vo, 1879).

Sir Gilbert Scott, Recollections; Stephen-Lee,
Dirtiii)iar>i of Xitlional Biocjnrphij.

SCRATCHING. The roughening of the

first coat of jilaster, wlien fresh, by scratching

or scoring its surface with a point so that the

next coat may adhere to it more
firndy. Also called scoring.

SCREED. A narrow .strip

of plastering brought to a true

surface and edge, or a stri]) or

bar of wood, to guide the work-

men in iilastering the adjoining

.section of tlie wall surface.

SCREEN. Any structure

of any material having no

essential function of support

and sen'ing merely to separate,

protect, seclude, or conceal. In

church architecture, specifically,

a decorated partition of wood,

metal, or stone, close or open,

serving to separate, a<'tually or

in sentiment, a chapel from the

church, an aisle from the nave

or choir, the chancel from the

nave, etc. In this .sense, a screen

replaces the Jubd in small churches. In early

hoases of some imiiortance, a partition by which
the entrance loliby is separated from the great

hall. An open colonnade or arcade, if serving

to enclo.se a courtyard, or the like, is sometimes

called a screen. (See Chancel Screen ; Choir

Screen ; Sanctuary Screen.)
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Pardon
placed Ijct'

tent from public view during the act of confes-

sion.

SCREEN CHAMBER. An apartment
formed by a screen sejiaiating it from a

larger area.

SCREEN WALL. A screen of some
soliillty as dirtcriiig from one which is pierced,

es|)ci-ially in the intercolumniations of a
colonnade.

SCREW. A solid cylinder having a

ridge uound around it in a spiral direction

evenly ; though sometimes the piece has

rather the look of a thread being cut into

the solid cylinder. In building this is used

in the form of a Bolt (which see, sense A)
and in the form of a Wood Screw (which see

below).

Wood Screw. (Often by abbrevia-

tion simjily Screw, which is the term in use

among carpenters.) A screw used to replace

a nail, usually intended to be driven by a

screwdriver, for which purpose it has a slot

in the head, which may be fiat or rounded.

Gimlet screws are those wood screws which
have a sharp pointed end so that they can be

driven, at least into soft wood, without the

prejiaratiiry Imring of a hole.

SCREW JACK. Same as .Jack Screw.

SCRIBBLED ORNAMENT. Decorative

effect produced liy lines, curves, and scrolls care-

lessly clistriliuted over a surfoce.

SCRIBE (v.t.). To mark with an incised

Screen of O.vk: Northfi.eet Chitrch, Kent; r. 1.300.

line, as by an awl ; hence, to fit one piece to

another of irregular or uneven form, as a plain

piece against a moulded jiiece, or as in shaping

the lower edge of a baseboard to fit the irregu-

laritii's of the floor.

SCRIPTORIUM. In mcdiicval Latin, a

writing room
; specifically, the room assigneil in
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SCROLL

Screen of Oak: Handeorough Chur<h, Oxfordshire; c. 1480

a conveiitiuil establishment fur the copying of the Gothic

manuscripts.

SCROLL. An ornament com])Oseil of curveil

lines like vohites, and sometimes of double Hexure

passinjc on from one volute to another.

Vitruviaii Scroll. A scroll of great simplic-

ity, witliout leafag'c or the like, but _
generally having the section of a flat

band.

Wave Scroll. Same as Vitru-

vian Scroll. So called because of a

suggestion of sea waves in regular

succession.

SCULLERY. A room, generally

annexed to a kitciien, where dishes

are washed.

Plate Scullery. In Great Britain,

a .separate scullery for cleani3ig jilatc.

It should connect directly with tlir

butler's offices.— (Kerr.)

SCULPTURE. The art and the

practice oi' carving in hard material,

whether in relief or in intaglio. Ky
extension, the producing of form.s in

soft material, as by modelling, hut

ahvay.s w-ith a view to artistic or

semiartistic results, the copying of

natural forms, or the embodying of

design in form. The distinction be-

tween the mere incising (jf lines on a

smooth siu'face and sculpture is not

capable of being fixed exactly ; the

enlargement and unequal widening

of the incised lines pa.s.ses insensibly

into sculpture in low relief, or in

concavocoiivex relief In general,
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however, that form of relief which
has a decidedly roimded and varied

surface approadiing thereby some-
what more nearly to the locik of

natural form, together with all pro-

duction of tbrni in the round, as it

is called (see Relief), is considered

sculpture. The Egyptian and most
other concavo-convex relief is of

this character, the figures being as

freely rounded as in ordinary bas-

relief, altiiough tliey do not jiroject

beyond the general surftice of the

material.

Relief sculpture of the kind
abo\e named is the most common
Ibrni used by the Egyptians. It

lends itself peculiarly to decoration

in polychromy, and is capable of

great excellence in the way of nar-

rative and expression. By means
of it Egyptian architecture was
more immediately helpetl by its

sculpture than was any architec-

ture jirevious to the time of the

later Romanesque or even that of

styles.

In tlie Assyrian and other buildings of Meso-
potamia it seems that the sculpture can hardly

have decorated the exteriors very much, nor

even the interiors in the true sense of the term
"to decorate," that is liy increasin.tr the general

ScKKKN OK Cut Stonk hiviiuno a Chapel: Cathkdual of
Aix-la-Chai"kli.k ; 14th Century.
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SCULPTURE
splendour of tlio iijiartiiu'iits

more tlian the presence of

])ortahle objects of bc;iiity

would decorate tlicin. 'I'lic

chief spe(^iiueii.s which hiive

come down in fair preserva-

tion to modern times are

sculptured slabs, the work

being in very low relief u]ion

a soft alabaster-like stone.

In this the work is of ex-

traordinary interest and of

expressional merit. The
well-known winged and
human-headed bulls and
similar creatures of religit)us

significance are really relief

sculpture, a huge l)lock being

worked on at least two of

its sides in such a way that

a view of it taking in the

front and long side would

show the semljlance of a

statue in the round.

Persian sc\ilpture of the early kingdom seems

to have been much of the same general character.

The artistic differences are very great, but the

relation which the sculptures bear to the build-

ings is not uidike in kind. The bull-headed

SCULPTURE

'"^^WflWf^?
Screen sekving as Choik Screen: Fyfield Church,

c. 1480.

Berkshire:

have only relief, and that of no strictly architec-

tural character, and some free statues like those

found in Cyprus. The critical and historical

inferences hitherto drawn from it are not to be
considered final. It is obvious that the onlv

SCULPTUHE. Fic. 1

:

As.svRiAN (SEE JIesopotamia) : Alabaster Slab ercjm Sennacherih':
.Mound of Kouvun.iik.

Talace,

half ca]iit;ds which mark the architecture of

Persepolis are a nearer ajiproach to scul])ture in

the round than anything we have of Assyrian

or Babylonian work u.sed in connection with

buildings.

Of Hittite and other Phcenieian sculpture we
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works which would remain are first the very

few separate stat\ies and busts which have been

buried in the ground, and second, those reliefs

which are so large and are worked upon such

massive bases of native rock or of walling, that

the centuries have spared them. Our ideas of
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Sculpture, Fig. 2: Roman Frikze probably oi- time of Augustus; i.n the Latekan jIuseum, Rome.

Sculpture, Fig. 4: Itall^x Romanesque, 11!th Ce.ntury ; Church of S. .Andrea, Pistoja.

Sculpture, Fig. 1.3: French Gothic; Bouuoes Cathedral; Window over West Portal.
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SCULPTURE
the power iif tin; western A.si:iti(; nations to

decorate buildings l)y means of elaborate sculj)-

tnre are likely to be changed at any nioinent by

the nniking of new discoveries, and even the

Lyeian tonjbs and other proto-Greek works point

to a freer use of sculpture, at least in the adorn-

SCULPTURB
Very different was the feeling of the Romans

under the Empire during that great period

beginning, apparently, with the early days of

Augustus, or ev(!n a little before it, and ceasing

with the fJreat Plague and the [lolitieal disturb-

ances of the last Antonine emperor, — a [teriod
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ScULPTuni;, Fk; :i: svhian romanesquk, showixii much oriental i.m'lcexre;
Lintel over Doorway, Kharbet-el-Beida.

nient of external walls, than

anything common in the great

days of Grecian or of Greeo-

Roman art.

This is true of Greek sculp-

ture as well , it is one of the

earliest in which relief is

worked freely u])on the walls

of buildings, and here with the

culmination of Greek archi-

"^^i;? tecture, on the one hand, and
* " of Greek sculpture of the hu-

man form on the other hand,

the student tinds an almost comi)lete separa-

tion between that sculpture which is decora-

tive in the usual sense, and that which has

for its chief object the telling of a story or

the expression of a religious or devotional

of just two centuries. During this ])eriod the

great meuKnial arches and other monumental
buildings were adorned with relief sculpture of

great significance, both as matter of record and

in the decoration of the buildings. The most

imi)ortant instance of this is the Arch of

Trajan, at Benevento. A comparison of this

building with those arches which are devoid of

sculpture seems to show how com|)letely the

general scheme of the building was connected

in the designer's mind with the free use of

elaborate sculpture. The extreme refinement

of the Greeks as to all the parts of their archi-

tecture, their thought about the minutest details

of curvature and |)rojection, and of |)roportion

carried to tlie smalle.st subdivisions, was not

imitated by the Romans, who were content to

get a fairly happy general result and then to

glorify the whole with siadpture sometime.spurpose. The sculpture of Greek temples

is diviiled sharply into the simplest an(

most formal sculpture of mouldings with

conventionalized leaf-form and of fiat sur-

faces of rigid anthemion designs in low re-

lief on the one hand, and on the other

hand, human subject worked to its highest

pitch of artistic perfection. The conse-

quence must have been that the sculpture

in the pediment and even that in the

meto|)es of a rich temple could hardly

have seemed an essential part of the

structure. Even the resulting use of

polychromatic painting would seem to
Sculpture, Figs_^5 and

6_:_
German Roman

have failed of necessity in uniting the
AT BRAUWEILER on THE RhINK.

thought of the sculpture of incident and repre-

sentation and the half-architectural, half-sculp-

turesque forms which we know as anthemions,

egg and dart moulilings, ivy leaf pattern, mean-

ders, and rosettes. A building without the

sculpture of human figure would have been still

a highly organized, and in a sense completed,

temple or portico, and the sculpture would have

been associated with the same and no greater

feeling for its necessity than we should feel as to

the putting up of a gi'ou]:i in a modern city park.
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elaborately painted in bright colours, sometimes

nnich less fully adorned in that way. A me-

morial arch, also, is to be considered rather as

the base for a great .system of sculpture to be

rested upon its top than as a gateway (see

Memorial Arch) ; and although these sculptures

have in every case disapjjeared, the representa-

tions given on Roman medals are .sufficient to

explain to us the Roman feeling toward them.

Even in the decline of the Empire, and in the

complete collapse of the once great power over
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SCULPTURE
sculpture possessed by the Roman artists, the

Arch of Constantine is adorned with fragments

taken from the previous building dedicated to

Trajan, and they are combined in a new me-

morial building in a not unsuccessful way.

Recent discovery and the comparison of frag-

ments leave no doubt of the existence of a

Sculpture, Fic. 7: (;li-;man Rohanesque; 12th
Century ; Portrait Ekfigv ; Abbey of Arn-
stein on the rhine.

highly differentiated non-Greek school of sculp-

ture, as partly shown by Wickhoff (op. cit.).

Fig. 2 illustrates the kind of leafage character-

istic of this school, wiiich flourished at least

from 25 B.C. until the decline of the Empire in

the second century. In sculpture of human
subject, the extraordinary draped figures in the

;;*!?%,«,

ajT/'aWwrtf'j.'

Sculpture, Fig. 8: French Gothic Cornice ; IHth
Century.

friezes in the Lateran Museum are the best

examples. In many of the best (pialities of

sculpture this school is unsurpassed. One
modification of tlie .sculpture of the imperial

school is that whic-li is found so abundant

among the stone-built buildings of Syria. There

is a Greek and also an Oriental influence to be

found in tliis, shown es|iccially in Fig. .3, but

there is also a strongly Roman influence shown
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by some of the capitals figured under Syria,

Architecture of

The architecture of the far East has always
depended very largely upon sculptured form,

which often invades wiiat the European world

Sculpture, Fig. !1: French Gothic Cornice;
13th Century.

has thought the architectural province proper

;

and supporting members such as pillars, as well

as those less essential to the building's life, are

found carved into extremely spirited and often,

to our eyes, grotescjue forms of conventionalized

humanity and of imagined beast anil bird. The
rock-cut buildings of India, and the stone-built

Buddhist and Jaina structures of the same
peninsula, are distinguished by very extraor-

dinary aliiuidance of sculpture, an abundance

which, to the unaccustomed eye, seems disagree-

Sculpturic, Fui. 10: French Gothic; Hurgun-
DIAN School; Crockets of a Capital.

able as affording no relief— no reserved spaces

to separate jiart from jiart of the higiily wrought

representative design. This feeling never fails

to disa|ipear to a great extent as custom

diminisiics tlic strangeness of tiie dis))ositions.

It is caused, so far as India is concerned, largely
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SCULPTURE
by thu al)sc7K-e of uiiy necessity of slieltering

sculpture from the weatlier. In a nuieli less

degree the same shock of stvangeiiess is produced

when masonry Imildings not highly decorated

are tound in the West Indies, standing safely

Sculpture, Fig. 11: French Gothic; Bukgun-
DiAN School; One Crocket of a Capital.

without copings and similar devices against the

ruinous effect of moisture which will freeze

after percolating the joints and pores of the

structure. Tlie Indian stonemason, free from

any such anxiety, and working in a gentle

climate amid the most generous and ample

forms of plant and animal, has developed a

school of sculpture from which the Western

world can learn a great deal whenever it seeks

new paths.

Of China we know little ; that country must

have possessed an architecture as abundant, as

Sculpture, Fig. 12: French Gothic; Cathe-
dral OF Chartrk.s; Base in North Porch.

its few remaining or traditionally known monu-
ments are important and curious (see China,

Architecture of). In .Japan, on the other hand,

the ancient art has been wonderfully preserved,

and this has for us the curious lesson that
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sculpture, in what we consider perishaljlo

materials, is practically everlasting if it is cared

lor. The temples and palaces of Japan are

built of wood, and the .sculpture is of panels

carved in relief or often pierced, the carving

showing on both sides relieved partly against

flat background and partly against empty space.

The climate is not unlike that of the Eastern

United States, varying between the climatic

conditions of Boston and Charleston. The

c:u-vcd paiuJs arc therefore .set where rainwater

Sculpture. Fig. 14: Canopy of the Bishop's
Throne; .\ncient Carved Oak Stalls;
Cathedral of Palermo.

will not reach them easily, and they are, further-

more, protected, by different ai)])lianccs which

tlie extraordinary skill and patient care of the

Japanese workmen have taught them to use
;

but the scul))tures are from one thousand to

some six hundred years old, and apparently as

well iireserved in all essential particulars as

could be wished. Indeed, the more elaborately

protected pieces have suffered the most, as we
now see them, because of the gradual peeling

off of the carefully laid coats of gesso or its

equivalent. Where lacquer of the true sort

has been used this ruin has, perhaps, not taken

place ; but highly finished pieces of lacquer-
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work are generally kept for iuteriors. More
recent times in Ja])an have developed a sys-

tem of carved and pierced imuelling for the

decoration of buildings other than temples.

Tiiere is also a certain tendency toward the use

of the admirable pottery of Jajjan, both glazed

and unglazed, in the production of friezes and
panels of this sort, and specimens of these exist

even in our museums, their effectiveness greatly

diminished by the indoor light and by tlie dis-

appearance of their proper surroundings.

In Europe a long epoch, from tlie beginning

of the third to the close of the tenth century
— eight hundred years— is, indeed, not un-

marked by the jjroiluction of important works
of decorative art, but this decoration seldom

ScuLPTCRE, Fin. I.t: L.ite Italian Gothic: clos
ViTERBo, Italy.

takes the form of sculpture in any true sense,

and still more .seldom takes the form of archi-

tectural sculpture following any natural <levelop-

ment. A few buildings have sculptures even

of considerable size, in which a certain Roman
Imperial inttnence, or even an intiueuce from

the Byzantine empire (at the height of its

artistic power during the years jirevious to the

iconoclastic fury at the besiinning of the eighth

century) survives, as in the church at Cividale

(sec Italy, Architecture of, Part IV.). As
European society i-efincs and strengthens itself,

and what are call(Ml the Dark Age.s become less

dark, .sculpture i.s the last of the arts to show
any advance. When, however, it does begin to

have life, this is not the old life— the sculpture

is not classical at all. The feeling whi(;h was
as modern a thing in the eleventh r-cnfnry as
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landscape painting in its later develoi)ment was
in the nineteenth, is shown first in Italy ; and
such sculptures as shown in Fig. 4, in their

mingling of clum.sy and unreal modelling with
well-developed effect, are partly expressive of a
vast and widespread tendency. At a time
hardly later, the German stonecutters were pro-

ducing capitals like those shown in Figs. 5 and 6,
and the same s))irit shows itself throughout the
world of Western Europe, the churches, porclies,

and cloistei-s of which were often veiy com-
pletely wrought into carvings of expressional

value. In all of this there is no classical feel-

ing at all. The treatment of the human figure

at this time was not more essentially non-
clas.sieal than the treatment of animal and leaf

form (see Fig. 7),

but it is more
ea.sy to recognize

;

and the tendency

toward portraiture,

toward record of

the nature of por-

traiture, though

not including pre-

cise likenesses, and
the abundant sup-

ply of legendary

detail in the form
of bas-relief, taking

its most perfect de-

velopment in the

middle of the thir-

teenth centurj', was
carried on without

pause or check and
with constantly de-

veloping skill, if

with less artistic

variety, for two
hundred and fifty

years.

The leaf sculp-

ture of the Gothic

epoch is famous because nothing like it was ever

before achieve<l by man, and because it offends no
one to see the forms of vegetation treated in a
conventional manner (see Figs. 8 to 1 3) ; but the

use of animal form, and even of tlie human
form, is eipudly seen and demonstrably as excel-

lent for its )nu-posc as the use of leaves and
flowers. In evi'i-y case, the sculjitors of the day
were the greatest masters of artistic abstraction

that we know. Not that the individual merit

of this or that ])icce of work can exceed that of

Egyptian or even of S(nne Assyrian jiieces, lint

that the amount produced was so incredibly

great, and that this vast amount of delicate art

was produced at a time when Europe was thinly

po]Milate(l, ill governed, and poor beyond any-

thing that we can now imagine.

The use of Gothi<' sculpture by the Italians

4(1H

E OF THE 14th Century;



SCULPTURE, Fig. 17 : PISCINA AND NICHE ; EARLY IGth CENTURY; CHURCH OF LA FERTJfi BERNARD
FiiT. 1. Front elevation. Fi<r. 2. Stction throiigrh wall and side elevatiDn of inscina and ranopy. Fiff- 3. Plan ahnve piscina.

Fig. 4. Plan beliiw piscina showing consoles of base. Figs. 5, 6, T. Small details. Fij^. S. Plan above large niche showing the
open tabernacles set diagonally.
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SCULPTURE

ScuLPTURK, Kj(i. Hi: Fhkvch Rknaissance;
KAiti-iKsr Pkkiod; Tomb of Philipi-k he
COMINKS; ABOUT 1510.
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SCULPTURE
was never so tlioroughly coinbined with archi-

tectural design as in the North, but in itself,

this sculpture, as it remains to us, is of sur-

prising beauty. The pre.sence of many and rich

sculptured details is that which makes attractive

ami even irresistibly charming many a building

whose constructional merit is slight, and whose
value as a piece of proportion, of composition,

from whatever (joint of view it is considered, is

but slight. Figure 15 gives a single instance of

the way in wiiich figure sculpture is combined
with leafage and both with the architecture of

an elaborate fifteenth century portal, and the

presence of the painting in the tympanum of

the doorway exemiilifies further the condonation

of these representative arts witli the construc-

tional art of building in the truly characteristic

Italian way.

The sculpture of the Renaissance in Italy

assumed at once entirely new form. The deli-

cate scrollwork which invests the faces of

pilasters, the belt courses, and tlie encrusted

panels, is the study of Roman painted originals;

and it is evident that the Renais.sance builders,

when they began to build somewhat in the

Roman taste, had ready at hand a school of

sculpture which had taken form previously (see

Flenaissance). The art of the .sculptor took its

new form liefore the " revival of art " had its

say in architecture. It was long indeed before

any serious attempt was made to reproduce

Roman forms with any completeness, and at no

time was the secret of Roman decorative scul])-

ture learned or even guessed, as far as their

works can show it, by the neoclassic architects.

In the North the Renaissance, beginning nearly

a centuiy later than in Italy, retains traces of

the medifeval feeling of the builders in sculpture

as well as in plan and the arrangement of in-

teriors. Figure 16 shows a piece of work whicli

is certainly not Gothic, and yet which wouhl
never have existed in its actual form but for the

influence of the Gothic sculpture. This ten-

dency is shown curiously in Fig. 17. where the

delicate architectural carving of a niche and its

very comjilex series of canopies is so comliined

with actual representative sculpture tiiat no one

can say where the architectural limit is over-

passed. Here the forms are entirely neoclassic

and the details of the sculpture are so equally,

but the dash and abundant freedom of the -wIkjIc

is far enough from anything which classical

'

influence would have inspired in the Northern

mind. It is not until the century is well

roiuidrd, since the beginning of the cla.ssical

revival in Italy, that anything in tiie North

becomes classical in its ilis])osition. Figure IS

gives one of the earliest instances of such classi-

cal feeling, for in this, thougii the action of tiie

figures, esiiecially of the S. Martin in tlie niche,

is partly media'val, the disposition of the archi-

tectural parts and even the grouping of the
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SCULPTURE, Fig. 18: FLEMISH, 1533; RETABLE IN CHURCH OF NOTRE DAME, HAL, BELGIUM.
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SCULPTURE
figures in the rondels sIkiw Scuitliern feeling at

least— a strung iiitiuenee from Italy which is,

at one remove only, a (ireco-Roman influence.

The tendency away from truly decorative pro-

cesses, which is characteristic of European

peojdes sini'e 1780 or thereabout, shows itself

in architecture at a somewhat earlier day. Even

the buildings of the earlier years of the eigh-

teenth century show a tendency to very slight

and thin architectural sculpture properly so

called ; decorative enough in the somewhat fan-

tastic way of the Rococo style, but limited to

few parts, to low relief, and to thin and bare

designs. This was helped out by the use of

almost free standing statues modelled with ex-

traordinary skill fur their places on the front or

interiors uf liuildings, but these figures have no

minor sciUpture leading up to them, they are

set upon tlie buddings as if with the l)uilders of

Greek temples the eighteenth century artists had

decitled that a building had no use for sculjitiue

except to hold it up in a favouralilc point of

view. Since the return of prosperity and tran-

quillity after the Napoleonic wars there has been

no real progress in the way of architectural

sculpture. The really surprising work of the

French sculptors has been almost wholly con-

fined to the putting up of statues on pedestals,

on brackets, or in niches. And when a building

is undertaken in a style such that surface deco-

ration in scrollwork and patterns can hardly be

omitted, the copying from ancient work of the

same style is hardly disguised and is never to be

ignored. The English more than other nations

have produced sculpture that had newly imagined

furnis cumbined closely with the building in its

structure : but as there is but a comparatively

feeble school of representative and expressional

sculpture in England, this excellent work of their

architectural sculptors has not obtained that

influence over other nations that might well lie

desired. If the French would for a while build

frankly in the style of their own Renaissance,

accepting the necessity of covering large parts

of their buildings with delicately wrought .sculji-

ture, great things might ensue ; but the difficulty

caused by tlie very high price of trained manual
labour in the twentieth century seems likely to

make that impossible. Something, however,

may result from the freer use of terra cotta.

— R. S.

ColliLTunn. Ili.tlDiri' ih' la Srnlptiirf fUvri/v, 2

vols.. Paris. 1802; Fnrtwiinsiler. M<iiitcriii('c('s of
Grpek Snilpt.vrf. New York, IH!)") ; fiardncr,
Sriilptnrt'd Tinnhft of I[cllns. 1R!)(i; (innsc. La
Srtilptnri' Fninrrilsf- dipnis Jr- XIV. SH'cIc. I'aris,

l''il."i : H. S. .Iiini's. Si'lcfl Piissiiiifx from Aifii'tit

W'n'/rrs. ill fist t'lttivt' of the Ilistonj of (rvpek

Sciilpliirc. 18il."i; Mitcliell. A Ilislor}/ of Aiirii'nt

Srii/ptiirr ; Dvcrbeck. flc'rhirhtf dcr tirir-rhinrhen

Phistil.: I-ch'zic'. 1S8I ; W. C. Perry.' arcfk and
linmiin SrnlplKri', 1882 ; Wicklioff. Ilomon Art,
1!)00.
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SEABROOKE
SCULPTURE GALLERY. A room espe-

cially provided foi- the exhibition of sculjiture

(see Gallery, C ). It is geneially found that

sculpture is best seen by a well-diffused light,

as even that moilelled under the "stuiiio light"

of the artist's workroom is handled as if with a

view to being jjut out of dours, — this licing

traditiunally and prujierly so. Diffused light,

however, is hard to get by means of a skylight,

and even tiie light of a lantern or of a clearstory,

though partaking of the nature uf winduw light,

comes generally from a point too high above the

piece and falls njion it in too strongly marked a

beam to show sculpture to the best advantage.

This apjilies especially to sculpture in the round ;

relief sculpture may be fairly well seen in a

picture gallery of the usual sort unless the relief

is very high.

The old halls of the central museum at Athens,

plain, bare rooms with windows on one side and
high up, afi'oid the be.st po.ssible light tor the

pieces set near the wall opiposite the windows.

Similar dispositions are used in the Naples

museum. In some of the rooms of the Munich
Glyptothck (whiih see) the same thing is done
for buth sides and with fair success, but this

building is so elaboiately wrought o\it with a
view to its arcliitectural et.ect that the most was
not made of its cajiacify as a sculpture gallery.

The ideal arrangement seems to be to build a

large and higii rtiom with windows high in the

wall on the two opposite sides, and to shelter

the pieces backed against each wall from such

rays of light as might filter ujjon them directly

from above— a thing which can be done by
simjjle ar(liitrcf\u-al devices.— R. S.

SCUNCHEON. Same as Sconcheon.

SCUTCHEON. Same as Escutcheon.

Scut<hkon: PiEiui-.u ami W uui i.ht Iron; c.

U.'O: Brauchamp Chapel, Warwick.

SCUTCHING. A method uf finely dressing

stone with a hammer, the head of whicli is com-

posed of a liundle of steel points. Also scotch-

insr. fSee l>rcss. the verb : Stone Cutting; Stone

DlCssiuL' )

SEABROOKE, THOMAS ; abbot.

Elected Feb. lO, 14.50, abbot of the eathe(lral
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SEALING
of Gloiiecstor, EiikIiuuI, lie lii'<;;ui the liciiiitiful

tower of tliiit elmrrh \vlii<^li Wiis tiiiished after his

death by Robert 'fully. Sealjrooke repavcd the

ehoir of his cathedral.

Britton, (Ji(lh('(h-al .liifiqiiilii'S.

Scutcheon of Sheet Iuon vvnu U'KouiiHT Iron
Drop Handle; c. 1480; Ryarsh Church,
Kent.

SEALING. A. Fixinof, as a piece of wood
or iron in a wall, with eement, plaster, or other

building material, or with melted lead or sulphur

;

for staples, hinges, etc.

B. Closing the chinks, as of a log house, with

plaster or day.

SEAR. Same as Saw C'urf. (See Kerf.)

SEASONING TIMBER. The process of

drying or hardening tiinl.ier by removing its

natural sap by e.xjiosiire to the sun and air, or

by placing it in a kihi. Kiln-dried Avood is the

only wood tit for interior finish.

SEAT. A. A place of abode, a residence.

Rarely used in modern times e.xcept in eonibina-

tion (see the sub-titles) ; though such phrases

as " seat of the Marquis of Blank " are common
in England.

B. Any structure atfording a phxce for a

person to sit. Esjjecially, in architectural usage,

such a structure when nuich larger than a chair

or stool, so as to accommoilate two or more
persons ; and commonly fixed.

C. A bed, surface, or piece of material ar-

ranged to support any member of a structure

;

as the bearing of a beam, the foot of a column,

or the like.

Country Seat. In Great Biitain, a rural

residence of .some importance. The u.se of the

term generally implies a complete establishment

with offices, stables, kennels, and an enclosed

park in addition to the family house proper. In

the United States the term is more loosely used

of any country house or villa of some pretensions.

(See Chateau ; Villa.)

Hunting Seat. (See under H.)

SEATING. .1. Seats, in sense of Seat. B,
taken collectively ; especially, a quantity of seats

more or less carefully arranged, as for an audience.

(See Seating Capacity.)
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SECTION
B. Same as Seat, C ; especially the Hat bed

of that part of a sill which is cut with a lug so

as to leave a horizontal space at each end to

receive the jandi stone or brick jamb.
(.'. The process of securing a proper seat or

bearing ; as for the foot of an iron column by

planing off tiie bearing surface so that every

point may do its equal share of work in sustain-

ing the superincumbent load. An iron plate or

shoe arranged to provide against lateral move-

ment, anil to enlarge the bearing area, is generally

interposed between the foot of the column and

the foundation piece on whicli it rests.

SEATING CAPACITY. The fitness of

a building or a riKjni to accommodate an audi-

ence properly jilaced on benches or chairs, or in

l)oxes, stalls, or the like, perhaps also in differ-

ent divisions, according to the cla.sses of the

audience. In ordinary calculations, to determine

the seating capacity of a room, it is customary

to consider a width from elbow to elliow of each

person's seat and the distance from back to back

of the chairs or benclies ; thus, 2 feet 6 inches

by 3 feet is liberal, and a more common arrange-

ment would allow 2 feet 2 inches of width with

2 feet 9 inclies from back to back of seats.

If, now, to this space of 6 square feet for each

pei'son be added the necessary lobbies and the

like, it may be safe to allow 7.V square feet for

each person to be accommodated on the floor.

This, at least, is the way such calculations are

made.

When private boxes are to be arranged in a
theatre the question of seating capacity disap-

]iears, as each box is treated as a private room,

with or without a lobby, and with weight given

to other considerations.

SEA WALL. A retaining wall set where

the land has to lie protected against the waves
of the sea.

SEBASTIANO DI GIACOMO ;
of Lu

gano ; architect.

In 1.50-1 Sebastiano undertook the completion

of the church of S. Giovanni Grisostomo. In

150.5 he contracted to build the choir of the

church of S. Antonio di C'astello, and in 1507,

in association with Leopardi (see Leopardi),

presented a model for the Scuola della JNIiseri-

cordia. all in Venice.

I'aolptti, TliiHiycimontii. Vol. II.

SEBENICO, GIORGIO DA. (See Orsini,

Giorgio.)

SECOS. Same as Sekos.

SECTION. A. The surface or portion ob-

tained by a cut made through a structure or

any part of one, in such a manner as to reveal

its structure and interior detail when the part

intervening between the cut and the eye of the

observer is removed.

jB. The delineation of a section as above

defined. In general scale drawings, sections

usually represent cuts made through a structure
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SBDILIA

on vertical planes, in contradistinction to cuts

made on horizontal planes, which are Plans.

SEDILIA. A low-backed seat or bench,

within tlie sanctuary, to the south of the altar,

for the iLse of the officiating clergyman at the

Eucharistic celebration ; wide enough not only

for the celeln'ant to be seated, but also for tlie

deacon and subdeacun. The back is made low

in order to allow the vestments to hang over,

SEMPER
In Italian a chair

;

a seat in

Sedilia with Piscina; c. IJOd. Rishden Church,
NoKTHAMPTONSHIKE.

SO that the clergymen will not injure them by

sitting u|icin them. — C. C.

SEFFRID ; bishop.

Sctfrid, second of that name, was bishop of

Chichester, England, from 1180 to 1204. In

1186 the churcli was greatly injured by fire.

The rejiairs, which extended through eleven

years, were so cdiisiderablc that the ciuirch was

rededicated in 1 199.

Winkles, Cathedral Churches uf Eiujhind and
Wales.
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SEGGIO.
sense Ji.

SEICENTO. Belonging to those years

numbered from 1600 to 1699; that is, in gen-

eral, of the seventeenth centurj'. (Compare
Cinque Cento

;
Quattro Cento ; Tre Cento.)

SEKOS. A. In Creek archeology, the

sanctuary ; a pkice more or less forbidden to

tlie public. The term is sometimes used for

the whole enclosure of the naos, sometimes for

a part uf it, tliis depending upon the ojjinion

held l>y modern scholars as to the usage in the

case of any temple or sacred enclosure.

B. By extension, a sanctuaiy, slirine, holy

place, or reserved chamber, as in Egyptian

temples or in early Christian churches. (Also

written Sccos.)

SELLYNGE, WrLLIAM
;
prior.

Prior (if Canterbury, England.

Began the central tower of the

cathedral of that city in 1472.

Wharlou, Amilia Sacra, Vol. I., p.
14.-..

SEMICOLUMN. A column

half engaged in a wall. (See En-

gaged Column.)

SEMIDOME. A half dome or

Cimcii, sui-'ii as occurs over a semi-

circuhir apse.

SEMINAR ROOM. A room
lor study ; especially, in a college

library, a room jirovided for the pur-

suit of a jiarticular line of investiga-

tion by students, under the direction

of a jirdfc-siir.

SEMPER, GOTTFRIED ; archi-

tect ; \>. >'uv. 29, l.^U;; ; d. May 1.5,

1879.

He went to Paris to study archi-

tecture, and was later associated

\\ith Gartner in Munich and Gau in

Cologne. In 1 830 he vi.sited south-

ern Italy, Sicily, and Greece, study-

ing the use of colour in architecture,

which he published in Bemerkun-
gen iiber hcmaJte Arrhitektar and
Plastik bei den Allen (Altcma,

1834). In 1834 he was appointcil

professor of architecture in the

academy at Dresden. He built tlie

Synagogue in Dresden (1838-1840),

and tlie Hoftheater (1838-1841). Other build-

ings in Dresden by Semper are the Gothic

fountain in the Post-platz (1843-1844), and

the Villa Rosa (1839). In 1847 he began

the new museum at Dresden. Semper left

Dresden during the political disturiiaiices of

1848-1819 and settled in London, where he

supported himself as a designer for metal

work and decoration, and wrote some of his

smaller essays on art and arcliitecture. In

1855 he was appointed director of the archi-
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SENATE CHAMBER
tcctiinil sectiijii of tlie J'olijteduiinr/w tSchiilc

in Ziiricli, Switzerland. In Zurich hn built

the P()lyte(:liui('uiii (1858), the (ibscrviitury

(18G1), the city hospital, anil other Imihlings.

He built also the Rathhaii.s in Winterthur.

During this period he wrote his important work,

Der Stil (2d ed. Munich, 1878-187',), -J vols.,

8vo). In 1871 Semper was made architect of

the new Museums and the Hofburgtheater in

Vienna. He made the plans for these build-

ings, which were, however, executed by Baron

von Hasenauer (see Hascnauer), who changed

them considerably. The exterior of the two

museums is probably much as Semper designed

them.

Sonimer, Crottfried Semper in Zcit-

schrift fur Bnuwcsm, Vol. m, pp. ;!0.'j-

402 ; Die. Sohne Sempers ; Die K. K.

Hufmuseeii in Wien ; Farrow, The
liecent Development of Vienna; Har-
vey, Seinper''s Theory of Eoolution in

Arehitertnre.

SENATE CHAMBER. A hall

for the accommodation of a legislative

body ; specifically, in the United

States, a hall for the .sittings of the

higher brancli of a legislature. (See

Legislature, House of)

SENATE HOUSE. A building

in which a legislature holds its ses-

sions. (See Senate Chamber ; also,

for the Roman Senate, Curia and fol-

lowing titles.)

SENAULT, GUILLAUME; ar-

chitect.

City architect (maltre d'ceuvre) of

the city of Rouen, France. March 1 2,

1 .500, he took part in the deliberations

concerning the construction of the

Pont Notre Dame in Paris. He
appears for the first time in the records of

the chateau of Gaillon, near Rouen, in 1502,

and worked on that buikling until December,

1507. The part of the chateau called the

" Grant Maisou " which he built is still in ex-

istence without its decoration. In 150G he

was consulted concerning the construction of the

Tour de Benrre at the cathedral of Rouen.

Deville, Comptes de Gaillon ; Bevne des Archi-

tectes de la Cathedrale de Bouen.

SENS, WILLIAM OF. (See William of

Sens.)

SEPARATOR. In iron framing, a small

casting ))laced between two beams which are

connected by bolts passing through the casting

to maintain them at a fixed distance apart.

— W. R. H.

SEPTA. (Latin, Septum; an enclosure or

bounding wall.) A large enclosed and covered

area or porticus, serving for a bazaar or ex-

change ; especially, the Septa Julia near the

Campus Martins, which was a magnificent
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SEPULCHRAL ARCHITECTURE
building decorated with many statues and

divided into seven aisles by rows of (tcjlunm.s,

with rostra for public orations, liootlis forsliop.s,

etc. Its remains lie under the Palazzo di

Venezia, and thence northward for 1100 feet.

(Also Sicpta.)

SEPTIZONIUM. A building in Rome
built by Septimius Severus, and known to form

that part of the imperial palace on the Palatine

Hill which rose above the Forum at its noith-

western extremity. The word " septizonium
"

indicates a building with seven bands, but there

is no evidence that there were really seven

orders of columns, one above another, as is often

assumed. The earliest modern records of the

Sedilia: c. 1250; Uffinc;ton Church, Berkshire.

building are drawings by sixteenth century

artists, and these show only three superimposed

orders. The building was wholly destroyed in

1588-1589. — (Lanciani.)

SEPTUM. (See Septa.)

SEPULCHRAL. Having to do with a

tomb or otlier Ijurial plare, nr with a cenotaph.

SEPULCHRAL ARCHITECTURE. That
whose purpose is to give magnificence or beauty

to tombs upon which large sums are to be ex-

]iended, and to give fitness and good taste to

the smallest tombs, and, by extension, to head-

stones or slabs. Some architectural styles have

been especially rich in splendid tombs, but ac-

ctording as these are independent structures

standing in the open and visilile from all .sides,

or as they are placed within large buildings such

as churches, do they assume, in the one case, an
ett'ect of ponderous solidity, of which much the

most striking example is given by the pyramids

of Egypt, and, in the other case, do they appear

rather as decorative ajipendages most commonly
attached to the inner face of the wall, and more
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SEPULCHRE
rarely standing free upon the pavement. The

largest and most sumi)tuous sepulchral monu-

ments are rarely spoken of as tombs. Tluis,

neither the i)yramids, nor the T;ij Mahal, nor

the wonderful buildings erected in memory of

tlie Mohammedan rulers in northern India (see

India, Ai'chitecture of, and jMoslem Architec-

ture), nor tlie Mausoleum at Halicarnassus are

generally called tombs, and the memorial church

built essentially for the purpose of covering a

monument or several monuments, such as the

church of Brou at Bourg-en-Bresse in south-

eastern France, could not properly be considered

a tomb. All these buildings, however, come

under the head of sepulchral architecture, and

it will be noted by a comparison of their de-

signs with the otlier buildings of their times,

that no ])eculiar manner of building (jr of deco-

rative treatment, nor even of sculjiture and

inlaid detail, has ever been ajtpropriated to se-

pidchral as distingiushed from ecclesiastical or

civic architecture. In fact, sepulchral architec-

ture on a large scale, and treated with great

splendour, can only differ from other buildings

of the same epoch in the comparative freedom

of its plan and arrangement. As its chief ob-

ject is splendour, and as it rarely needs to be

appropriated to practical uses in any way, there

is, on tlie one hand, a great freedom allowed the

designer, which, if he is veiy able, and is of an

epoch of growth and of intelligence, may result

in a building of great magnificence. On the

other hand, there is no suggestion in the plan

itself, the result of which may well be, especially

in times not of the most prosperous and vigour-

ons artistic life, that the designer will be de-

prived of that suggestion which the necessary

plan and structure of the building attbrd, and

will produce a meaningless work. It is from

this reason that modern large tombs and other

memorial buildings are seldom of much artistic

interest.— R. S.

SEPULCHRE. A. A tomli ; a cave or

stnictui'c fir ]iur|ioses of interment.

B. A receptacle for relics, especially, in a

Christian altar.

C. Same as Easter Sepulchre, below.

Easter Sepulchre. A shallow arched recess

or niche in the north side of the chancel, for the

reception of the sacred elements between their

consecration on Maimdy Thursday and the

Easter High Mass.

Holy Sepulchre. The sepulchre in wliich

the body of C'lirist lay between his Imrial and

resurrection. Its sup))osed site is marked by a

clnirch :it .lcr\is;ilcni.

SEPULCHRE LIGHT. A special lamp
suspendeil in the Huiy Se|mlchre, and in all

churclies liuilt to recall that sacred place.

SERAGLIO. ^1. An enclosed or jirotectcd

pla'c ; hiiicc a llarcni.

B. A palace ; Tlie Seraglio, used as a
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SERLIO
proper name, the great palace at Constanti-

nople.

Several different etymologies are given, and
this term, ;us well as Serai and Serail, is used

indifferently in many senses. Sir Richard Bur-

ton, deriving the word from the Portuguese cer-

rar, writes it Serraglio.

SERAI ; SERAIL. Same as Seraglio in lioth

senses. In seii.sc ^1 it has been applied to a
Caravanserai or Khan.
SERDAB. A small ciiamber connected with

an ancient Egyi)tian tondj. (See Mastaba.)

SERLIO, SEBASTIANO ; architect and
writer on architecture ;

b. Sejit. 6, 1475 (at

Bologna, Italy); d. before 1555 (at Fontaine-

bleau, France).

The date of Serlio's birth is established by the

records of the church of Tonmniso della Braina

in Bologna. About 1515 he went to Rome and
was intimately associated with Baldassare

Penizzi (see Peruzzi), who, at his death in

153G, bequeathed to him his notes and draw-

ings, which were afterward used by Serlio in

the composition of his books. He seems to

ha\e gone to '\'enice about 1532. He measured

the ancient monuments of Verona, and was the

first to draw the ruins at Pola in Istria. In

1541 he was established in France by Francis I.

a.s consulting architect at Fontainelileau. Nei-

ther in Italy nor in France is there any build-

ing of importance which can with certainty be

ascribed to him.— (Miintz, Jienaissance, Vol.

III., p. 298.)

Serlio commenced the publication of his

works with the fourth book, entitled, Jieyule

(jeiieraK di Architettura di iSebustiano iSer-

lio Bolognese, sobra le cinque muniere deyli

ediflci . . . Venezia, 1537. Tiie third book
apjieared next with the title, II (erzo libra di

Sebcistiatio Boldipiese nel quale si Jigurano e

si descriroiio le anlirliitil di Jioma . . . Vene-

zia, IBJ^O. The first book followed : Le pre-

mier livre d'ArcJn'teetiire de Hebustien Serlio

Bolognois, niiseu laugiie franmise par Jehun
3Iurt>ii . . . ISJi'i, Paris. The second book

was published with the first, Le Second livre

de Perspective de Sehastioi Serlio Bolognois,

'mis en langue fruncaise jiar Jehan Martin.

The fifth book was jiublished next : Quinto li-

hro di Arrhitettnra di Sebastiano Serlio nel

quale .<sitrcdta di diver.ie forme di Temjg . . .

A Paris, 1547. The sixth book was published

at Lyons: Extraordinario libro di Arrhitet-

tnra di Sebastiano Serlio . . . trenta purtc di

opera Hnstica wistacon diversi ordini . . . in

Ijione, 1551. The seventh book was bought

by Strada the Anti(iuary, and was published

after Serlio's death : // settinio libro d'Archi-

tetlnra di Sebastiano Serlio Bolognese, nel

quale si tratta di niolti accidenti, etc., . . .

Francofurti ad Moennm, 1.575. An eighth

bcKik, on military architecture, was also bought
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by Strada with Serlio's collection of drawings,

but appears not to have been publisheil. The
first ('(juiplute editions of liis works was [irinted

at Veniiu! in 1584. (See Scainozzi, Giovanni

Domenico.)

Charvet, Sehastien Scrlio ; L6on I'alustrc, La
Benaissanre en Fram-c ; Muiitz, Iti'tuiiK^nncc ;

Ainorini, Ehifiin di Si'!iiif:tiiiiiii Scrlia ; I'rninis,

Iiiiiri/iii'n' I- Scriltiiri' iiiilihtri UnliKjiicsi ; Ucdlcn-
barluT, Arrliiti'kinr (h'r Itdlii-iiischt'ii JiciuihxdiKc

;

I)l! Labiirilr, ( 'miijili's dcs Batiincnls da Hoy.

SERPENTINE. An altered rock consisting

essentially of a hydrous silicate of magnesia.

Used to some extent for building ])urposes and

the finer grades as marbles. (See Verdantiijue

Marl)le, under Marble.) — (i. P. M.
SERVANDONI, JEAN NICOLAS ; arilii-

teot and piiinter ; b. May 22, 1695 (at Florence);

d. Jan. 19, 1706 (at Paris).

Servandoni studied painting under Penini and

architecture under Giovanni Rossi, and later was
established in Paris as director of decorations at

the opera. In 1732 he won the first prize in

the competition foi' the construction of the

facade of the church of S. Sulpice in Paris.

(See MacLaurin and Chalgrin.) At S. Sulpice

also he built the organ loft and decorated the

chapel of the Virgin. In 17-12 he built the

great altar of the cathedral of Sens (Yonne,

France), and in 1745 that of the cathedral uf

Raiins, and about the .same time that of the

church of the Chartreux at Lyons. In 1752 he

took jxirt in the competition for the creation of

the Place Louis XV., now Place de la Concorde,

in Paris (see Gabriel, J. A.). In 1755 Servan-

doni was made court architect of King Augustus
at Dresden, Saxony. He built the great stair-

case of the new palace at Madrid, Spain, atid

was employed at Brussels. Servandoni was
especially successful in organizing fetes, proces-

sions, and the like.

Chenneviferes, Servandoni in Keviie des Arts de-

coratifs; Mariette, Abeeedario ; Lance, Dirltun-
nairr.

SERVANTS' HALL A room where the

servants of an establishment take their meals

and may meet socially.

SERVICE PIPE.' The pipe by means of

whicii wate;', gas, steam, or other fluid is carried

from a street main into a building. (See Water
Supply.)— W, P. G.

SERVICE ROOM. A room u.sed for the

service of the table, usually in immediate con-

nection with a dining room, as in a large house.

Called also sideboard room. It should be easy

of access from the dining room and from the

kitchen, and is commonly fitted up with closets

or dres.sers for crockery, glass, table linen, etc.,

and with tables for carving, and also tor the

adorning and arranging of dishes. In the

United States, the room used in this way is

generally callcl P.utler's Pantry.

SERVING ROOM. Same as Service Room.
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SET (v. t.). To set in position, as stones in a

wall.

SET (v. i.). To liccdmc hardened or jiermx-

ncntly lixcd, as ]ilastcr.

SET. Tlie form assumed by any jiiecc of

material or sim|)le strui-tun^ when it has yielded

to ]iressure so as to have lost in part its original

form, Conunonly used only in the sense of

Permanent Set (winch see below).

Permanent Set. The jiernianent form as-

sumed by a piece of material wdiose elasticity

has been overcome by longcontinucd pressure

or liy a simple stru(-ture, as a truss or built beam
under the same conditions.

SET-OFF. Same as Offset.

SET SQUARE. A draughtsman's tool, used

with a T .s(iuare, for drawing lines at right angles.

(See Triangle.)

SETT. S;inie as Set (ii.).

SETTIGNANO, DESIDERIO DA. (See

Dcsidcriii da Scttignano.)

SETTING COAT. The second or third

coat, /.c., generally the final coat, in painting.

SETTING-OUT. The work of correctly

locating a Iwilding upon the site which it is

to occujiy, according to the actual shape and
dimensions of its ground plan, (jr of laying out

any ])art of the work on a building.

SETTING-OUT ROD. (Sec Rod.)

SETTLE. A. A scat or bench ; speci-

fically, a wooden bench with high back and
arms for two or more people, ]ilaccd near the

chimney or at the foot of a bed, and often pro-

vided with a chest or cotter underneath.

B. A part of a platform lower than another

part, as one of the successive stages of ascent

to the great altar of the Jewish Temple.

SETTLEMENT. A gradual sinking of any
part of a building, wdiether by the yielding of

tlie foundation, the rotting of timber, or other

impcrfiTtiim. (See Leaning Tower.)

SETTLING. Same as Settlement.

SETT-OFF. Same as Set-off (see Offset).

SEVERY. One bay of a vaulted structure,

that is, the space within two of the principal

arches (see Transverse Arch, under Arch, and
Arc Doubleau). The term is evidently derived

from the Latin cihorivm, which term, from its

original meaning of a covered receptacle, took

first the significance of a roimded canopy (see

Ciborium), then of a covered vessel or closet to

hold the Host (see Ciborio), and also of a dome-
shaped structure of any kind, whence comes the

present meaning of a compartment of vaulting,

whether dome-shaped or not. (Written also

ciliory and civery.)

SEWER. A conduit of brickwork, or a
vitrified cement or iron pipe channel, intended

for the removal of the liquid or semiliquid

w'astes from habitations, inchuling in some
cases the rain water falling upon roofs, yartls,

areas, and courts. We may distinguish street
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sewers and house sewers, the former being laid

in the public streets, and intended for all the

houses and lots composing a city block or

blocks, the latter being tlie lateral branches for

each building. The New York Building De-

partment detiues the house sewer as " that part

of the main sewer of a building extending from

a point two feet outside of the outer face of the

outer front vault or area wall to its connection

with a public or private sewer or cesspool."

(See House Drainage.)— W. P. G.

SEWERAGE. A system of sewers for vil-

lages, cities, and towns. Where sewers receive

household wastes only, the system is called a

"separate system," and where rainfall and sew-

age are removed in the same channels the system

is called the "combined system."— W. P. G.

SEWER GAS. More properly Sewer Air.

The contaminated air of sewers, house drains,

soil, waste, and vent pipes. It is a mechanical,

ever-varying mixture with common air of a

number of gases due to the decomposition of

animal and vegetable matter, such as carbonic

dioxide, carbonic oxide, ammonia, carbonate and

sulpliide of ammonia, sulphuretted hydrogen,

ami marsh gas. Sewer air also contains organic

vapours, and some microscopic germs or bacteria.

— W. P. G.

SEXFOIL. (See Foil.)

SGRAFFITO. The scratching or scoring

of a surface, as of fresh plaster, with a point to

produce decorative effects. Sometimes, in plas-

ter work or pottery, the scoring is done so as to

reveal a surface of different colour lieneath. The

process is sometimes carried far, even to the dec-

oration of large wall surfaces. (See Graffito.)

SHACK. A rude hut erected for camping.

Also applied to more substantial though still

rude structures of logs, boards, or even stone,

frecpiently roofed with earth. — F. S. D.

SHADE. Same as Rliml (n.), B.

SHADES AND SHADOWS. That branch

of descriptive geometry which has to do with

the laying out and representation, on a drawing

of any object, of the shadows and the resulting

shades formed by or on the object ; tlie jiosition

of the source of liglit being assumed at pleas-

ure.

Wlien an opatjue object is exposed to the

sunlight, a portion of its surface is illuminated,

and is .said to be in light. The portion turned

away from the liglit is dark, and is said to be

in shade. The line upon the surface which sep-

arates the light side from the dark side is called

the line of shade.

The dark space beyond, from which tlic light

is cut oft', is called the object's .shallow in s|)ace,

or invisible shadow. Tlie invisible shadow of a

solid or of a plane figure is taken as a prism or

cylinder ; of a right line, a plane ; and of a

curved line, a cylindrical surface. The invisible

shadow of a point is a right line, a line of
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shadow which has the same direction as the

rays of light.

If a second solid object intercepts this shadow
in space, a portion of its surface is darkened.

This is called the cast shadow or visible shadow.

The cast shadow of a solid object, or of a sur-

face cast upon a surface, is a surface ; of a line,

a line ; of a point, a point. If the surface that

receives the shadow is a plane, then the cast

shadow, if a right line, is a right line, being the

line of intersection of two planes. No surface

which is in shade or in shadow can receive a

cast shadow.

Tiie shadow cast by one object upon the sur-

face of another is its projection upon that sur-

face, the rays of light being the projectors

(see Projection). When the source of light is

at a finite distance, the shadow is a radial pro-

jection, or perspective (see Perspective). When
it is at an infinite distance, the shadow is a

parallel projection. Shadows cast by the sun

are, jiractically, parallel jjrojections ; all others

are radial projections.

It is obvious that the line of shade upon the

surface of an object determines the shape of its

shadow in space, which is bounded by the in-

visible shadow of tlie line of shade ; and also

the shape of the cast shadow, which is bounded

by the visible shadow of the line of shade. To
find the cast shadow of a body it is sufficient,

therefore, first to find its line of shade, and
then to find the shadow of tiiis line.

The rays of light are commonly assumed to

be parallel, as if coming from the sun, and

their direction to be such that they make the

same angles with the planes of projections that

the diagonal of a cube makes with its sides

(35° 15' 50"). The projections of such rays

upon the planes of projection are at 45° with

tlie ground line. The advantage of this is that

where one portion of an object projects in front

of another portion, the width of the shadow
shows exactly the amount of projection, thus

giving information as to the third dimension.

The shadow of a point upon either plane of

]irojection is found by drawing the projections

of its line of invisible shadow and finding the

point where it pierces that plane. The shadow

of a line is found by determining the shadow of

a sufficient number of points in it. For the

shadow of a right line cast uiion a plane surface,

it is sufficient to find the shadows of its terminal

points. The shadow will be the right line that

connects them.

The sliadow of a surface is bounded by the

shadnw of the line that encloses it, and that of

a solid by tlie shadow nf its shade-line. When
the solid is bounded by |)laiics, tlie shade line is

made up of right Hues, and its sliadow is easily

found. When the solid is bounded by curved

surfaces, a special device is used to find the line

of shade and its sliadow. Auxiliary planes are
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passed thnmgh the ulijeet, parallel to tlie direc-

tion of the light and jHTiiendieular to the liori-

zontal ] llano of projeetion. Each of these jdanes

cuts the horizontal plane in a line at 45°, and

cuts the vertical plane in a vertical line. The

section of the object itself is an oval, or other

closed figure, set edgewise to tiie light. The
shadow in space of this section is a jilane figure

lying wholly in the auxiliary plane, and IiouuiUmI

by the lines of invisible shadow cast by tlu^

extreme points of the section, those, namely, at

which the rays are tangent to the section.

These are two points in the reqinred shadedine

u)ion the surface of the object.

The projections of these two tangent rays, in

the vertical plane of projection, are lines at 45°,

tangent to the projection of the section, i'he

cast shadow of the section lies wholly in the

vertical line in which the auxiliary plane cuts

the vertical plane of projection, and occupies

so much of this line as is included between

tliese two rays. The points in which they pierce

this plane are two points in the cast shadow of

the shade-line.

The shadow cast upon the horizontal jdane

of projections may be found in the same way,

and the auxiliary planes taken parallel to the

rays of light may, if more convenient, be taken

normal to the vertical plane instead of to the

horizontal one.

When the shadow cast by an object falls, not

upon one of the planes of projection, but upon
another object, each auxiliary plane is made to

cut them both. As both sections lie in the

same vertical plane, and stand edgewise to the

light, the shadow of the first will fidl exactly

upon the edge of the second, and the shadow
cast by the two extreme points in the shade-

line of the first object will give the extreme

points of the shadow cast bj' it uijon the sec-

ond. All four points can be determined in the

vertical plane of projection, by drawing tangent

rays at 45° from the projection of the first

section to that of the second. If the object is

of such shape that one part of it throws a

shadow upon another part, the two parts are

treated as separate objects.

When a right line and a cylindrical surface

are both parallel to one plane of projection, and
one is normal and the other is parallel to the

other plane, the projection, upon the first jilane,

of the shadow cast by the line upon the cylin-

drical surface is a true section of that surface.

When a right line is normal to either plane

of projection, the projection of its siiadow on

that plane is a right line at 45°, irrespective of

the form of the surface upon which it falls.

In the case of curves, mouldings, rings, etc.,

it is convenient to use auxiliai-y plans perpen-

dicular to the one plane, and at 45° to the

other, and either by the use of a supplementaiy

plane of projection, or by the process of revo-
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lution (see Projection) to lind the true .sections

made by each of these phujcs. The tangent

rays which dcterniinc these idanes of shade and

shadow are drawn upon these sections at an

angle of 35° 15' 50".

In architecture the objects are for the most

part made up of paralleloiiipeds, (cylinders,

cones, and siiheres, and tlicir shadows are mostly

cast upon ])lanc surfaces, (larallcl to the planes

of |)idjection. The shapes of their shadows

present, accordingly, but little variety, and can

easily be learned by heart, so that they can be

drawn from memory. — F. I). Sheu.man.

SHAFT. A. An upright oliject, high and

comparatively small in horizontal dimensions.

The term is applied to

a building, as when a

tower is said to be a

])lain shaft ; to an archi-

tec'tural member, as when
a high building is said to

present a more elaborate

basement and a less

adorned shaft above ; or

to a single stone, an obe-

lisk, menhir, cathstone,

or the like. Even a

classical column like

"Pompey's Pillar," made
up of capital, shaft, and
base, is called in popular

writing " a tall shaft."

In modern usage, often,

a straight enclosed space,

as a well extending

through the height of a

building, or through sev-

eral stories, for the pas-

sage of an elevator, to

give light to interior

rooms, or the like.

Commonly, in combina-

tion, as elevator shaft

;

light shaft.

B. Specifically, the

principal part of a col-

umn ; that which makes
up from two thirds to

nine tenths of its height,

and which is compara-

tively sim]ile and uniform

in treatment from end to

end. The shaft of an

Egyptian colunm was
often diminished in size

at the bottom, like the

under side of a cup, and
set without a base ; then

tapering to the neck.

In ^Mycena-an art the

shaft was often smaOest

at bottom, increasing
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SHAFT
in size upward by an even taper ; and this

form, tliovigh often spoken of as wliimsical and

sure to be abandoned, has its prototype in the

trunks of certain palm trees, which, when used

-•— L-

MiDWALL Shaft : Window in Church of
Ger.nrode, Germany.

as veranda posts and the like, are of very

happy ett'ect. The shafts of Doric columns of

the sixth century B.C. are about six times as

liigh as they are in greate.st diameter; and these

have an entasis showing a very visible curve.

(For the shafts of the developed Grecian and

Greco-Roman columns, see those term-?,

and references under them.) In the

earlier Middle Ages, classical columns

were so often taken for the new build

ings, that their forms were inevitabh

copied in new work ; Init the result ot

Romanes(iue work, in making common
the semi-cylindrical buttress piers within

and without brought in a change, and free

columns also were made cylindrical, with

out taper or swell. This custom pri

vailed without change throughout the

epoch of Gothic architecture ; and was
only replaced, not modified, by the rein

trodui'tion of classical forms in the fit

teenth and sixteenth centuries.— R. S

(For the proportions of npodassie arclu

tecture determined by the diameter of tin

shaft, see Intercolumniation ; also C'olum

nar Architecture and references.) ^'

Angle Shaft. (See under A.)

Elevator Shaft. (See Shaft above, defini-

tion, .1. I

Jamb Shaft. One of several .slender col-

umns, .serving for the adornment of a deep jandj,
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as of a Gothic or Romanesque portal. Less
often a single column, set at the angle between
the jamb and the face of the wall.

Midwall Shaft. (See Midwall Colunm, un-

der ( 'ohniin.)

SHAFTED IMPOST. In mediieval arehi-

tec'ture, an arrangement of shafts, wrought in

the mass of a pier or jamb, so that correspond-

ing groupings of archivolt mouldings may start

from their caps at the imjMist line.

SHAFTING. In mediieval architecture,

the system of grouping shafts in a clustered

jjier, or in the jamb of an aperture.

SHAFT RING. In medi«val architecture,

a moulded band encircling a shaft ; common in

early Enghsh work. (See Annidated.)

SHAKE (I.). A rough split shingle about

3 feet long, usually of ash. Used on the roofs

of log cabins, especially in New York.— F. S. D.
SHAKE (II.). A crack due to natural

causes, occurring in the interior of a tree or log.

Tlie term is commonly but erroneously used

also as synonymous with check.

Cup Shake. One occurring between two
annu.-il rings.

Heai-t Shake ; Star Shake. One radiating

frnni the centre of the trunk.

SHALE. A fine-grained, thinly bedded

arenaci'ous rock.— G. P. M.
SHAMBLES. A slaughter house ; by

extension, tlie stalls on or in which butchers

expose meat for sale.

SHANK (I.). One of the plain spaces

between tlie channels of a triglyph in a Doric

frieze. Called feiiior by Vitnivius.

SHANK (I'l.). The shaft of a column;

1>)

1 ^ >F MuNSTBRMAIttLD KHI!.NI^H
1 KISSIA

small temporarySHANTY. A hut ; a

liuihlillg III. I iiiiigli rhiirarlri'.

SHARPS EDMUND, M A , F R I. B A
architect; b. Oct. ;31, 1.^011; d. May S, 1S77
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Keceiveil the (lef^rcc nf I!. A. at S. John's

College, Ciiniliriilge, in IH.'i.'i, and M. A. in

1836. In 1832 he was elei^ted travelling

Bachelor of Arts for the University, and sjient

three years in the study of archite(;ture in

Franre and fJerniany. He became a pupil of

John Ricknian (see Rickuian), and in 183G

established himself at Lancaster, England. He
was a profound student of niediicval architec-

ture, and publislicd many important works on

that subject: Ardilli'rliind I'linilJds (184S,

1 vol. folio witli supplement) ; Decorated Win-

dnws (1 vol. 8vo, 1849) ; The Seven Periods

of Eiic/Jinh Architerliire (1 vol. 4to, 18.51),

and numerous articles in architectural

periodicals.

Stephen-Lee, Dictionary of National Biofj-

raphy.

SHAW, HENRY, F. S. A. ; architectural

draftsman ; b. July 4, 1800 ; d. June 12, 1873.

Employed by John Britton (see Britton) to

illustrate his CiUhedral Antiquities of Great

Britain, making especially the plates for Wells

and Gloucester. He puljlished Dresses and
Decorations of the Middle Ages (1843, 2

vols.) ; Decorative Arts of the Middle Ai/es

(IS.ol, 4to); Details of Elizahethan Architec-

ture (1839, 4to) ; Encycloprvdia of Ornament

(1842, folio); Specimens of Ancient Furni-

ture (1836, 4to).

Redgrave, Dielionnry of Artists ; Avery Archi-
tectural Litjrary, C'alatngue.

SHEALING. Same as Shelling.

SHEARING FORCE , SHEARING
LOAD. Same as Sliraiing Weight.

SHEARING STRENGTH. (See Strength

of M;iteri:ds.)

SHEARING WEIGHT. That kind

of breaking weigiit or force which acts

by shearing ; i.e. by pushing one portion

of a member or material past the adjoin-

ing part, as by a pair of shears. (See

Strength of Materials.)

SHEATHING. In carpentry, a cov-

ering or lining to conceal a rough surface

or to cover a timber frame. In general,

any material, such as tin, copper, slate,

tiles, etc., [wepared for application to a

structure, :is covciiiii;.

SHEATHING BOARD. A board

prepared for sheathing jjurposes, often

with tongue and srouve for jointing.

SHEATHING PAPER. A coarse

paper sjjecially preijaied in various grades

and laid with a lap under clapboards,

shingles, slates, etc., to exclude weatlier,

or between the upper and under flooring,

for deafening. When made with asbestos

or with magneso-calcite it is used for

fireproofing.
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SHED. A roofed structure, usually open

on one or more sides, for storage and for shel-

ter of workmen and material ; especially one

with a lean to roof.

SHED LINE. The .summit line of high

ground, as bring that at which the watenshed

begins ; iicnci- tiie ridge of a roof.

SHED ROOF. Same as I'enthousc, Def. A.
SHEETING ; SHEET PILING. (See Ex-

cavation ; I'lle.)

SHEILING. A liut for tciu[)orary shelter.

Especially, a rougli shelter for shepherds and

sheep in Scotland. (Also Shealing.)

SHELF. Any ledge, wide or narrow, made
of a lioard or otlier thin material, set edgewise

and horizontally, for supporting small objects;

as in closets for house linen, china, glas.s, etc.

In general, a flat ledge, wherever or however

occiuTing.

SHIM ; -ING. A piece of wood or thin

iron used sometimes to raise a part to the

pni|)er level, sometimes to fill up a bad joint.

SHINGLE. Originally, a thin parallelo-

gram of wood (in tlie United States generally

6 inches by 18 to 24 inches), split and shaved,

and more recently sawn, thicker at one end

tlian the other ; u.sed for covering sides or roofs

of houses, aliout 4 or .5 inches of its length

being exposed. Shingles are now sometimes

made of metal in tlie form of tiles.

SHINGLE-ROOFED. Roofed with shin-

gles.

SHINTO; SHINTOO. The moral code

or system of Japan. Sliinto .shrines are plain

wooden structures, without images, thatched,

and apjiroached by passing under one or more
torii, or porches composed of two jjosts bearing

one or more cross beams, geneially carved.

The latter are accepted as symbols of Shinto.

She.^thing, Diagon.\l and Vertical, as with Rough
Boards on a Frame of Studs and Ties; the scheme
SHOWN IS German.
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SHIPPEN
SHIPPEN ;

SHIPPON. In local British

usage, a stable fur cattle.

SHOE. A piece of stone, timber, or, more

commonly, of iron, shaped to receive the lower

end of any member ; either to protect the end,

as in the case of a pile which is to be driven

into hard ground, or to secure the member at

its junction with another. In this case, com-

monly adapted to prevent the ]ienetratiou or

rupture of one member by the other, as in the

case of a plate under the end of a post or under

tlie nut I if a tie rod.

SHOOT (n.). A. The thrust of an arch.

B. Same as Chute.

SHOOT (v.). In carpentry, to dress an

edge ; especially to trim two adjoining edges

with great care, so as to make a close joint.

(Compare List, v.)

SHOOTING BOARD. A. A slab of

wood or metal used liy carpenters, and pro-

vided with a device for holding an object while

it is being shaped for use.

B. An inclined boanl fitted to slide material

from one level to anotjier.

SHOOTING BOX. A building intended

as a dwelling fur ]ier.sons engaged in the pur-

suit of deer, wild birds, or the like. The term

includes the necessary outbuildings. (See

Hunting Box.)

SHOOTING GALLERY. A long room
with a target at one end, arranged for practice

with firearms.

SHOP. A. A place where goods are

offered for sale ; in this sense, employed in

Great Britain for large and elegant as well

as small establishments ; rare in the United
States, but periiaps increasing in frequency in

the Eastern cities. In the British colonies the

tendency seems to be, as in the United States,

toward the use of the word Store. The term
Shoj) Front is in common use in America for the

glass door, show windows, etc., of what is other-

wise called a store. This lias become an im-

portant part of street architecture in modern
cities, although it cannot be thought to have

been trcateil successfully excejit in a very few
cases. The interior and exterior of modern
shops are often costly and treate<l with a good
(leal of architectural jirctension, but the condi-

tions are against tiie introduction of anything

of permanent value into tlie constructive archi-

tecture or the added decoration.

B. A place in which work is done ; usually

distinguished from a factoiy by the smaller

number of workmen employed or the less

extensive use of machinery. Thus, a carpenter

shop is supposed to be a place where rnm'li

work is done by hand or by the aid of the sim-

plest macliines. In this sense, often used in

combination, as machin(^ shop, workslioi), repair

shop, and the like.

C By extension of the usage B, tiie work-
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men employed in a shop, including foreman
and master ; as when a certain establishment is

spoken of, or a principal is said to have estab-

lished an cxi'cllent shop.

SHOP FRONT. That portion of the front

of a Ijuilding which is esjiecially arranged to

attbrd extensive show windows for a shop or

store ; characteristically, it is a screen of win-
dows, glazed with large sheets of jilate glass,

the door being in a recessed vestibule, and the
structural sujjports being reduced to a mini-

mum, so as to give the greatest possible space
for disjilay of goods.

SHORE. A piece of timber to support a
wall, usually set in a diagonal or oblique posi-

tion, to hold the wall in place while the under
part of it is taken out for repairs, or for the

cutting of larger window openings, or the like.

(See Shoring.)— R. S.

SHORE UP. To hold or support by means
of Shi ires. (See Shoring.)

SHORING. The process of supporting a
building or part of one upon Shores.

Under this head will be included the process

of raising buildings, and the process of moving
buildings from place to place.

The ordinary method by which buildings are

shored is shown in Fig. I, which is a cross

section of a wall held by needles througii the

medium of jack screws resting upon tempo-

rary wooden blocking. In supporting a sn;all

weight, -— as in the case of removing a single

pier between two windows, — one or two up-

right timbers may take the place of the crib

work shown. Many other methods of slioring

parts of buildings are used, such as by pumps,
or large square timbers having jack screws in-

serted in the lower end, which bear on tempo-

rary foundations of timber, their upper ends

being inserted either under the walls, or in

notches cut in them. It is also customary to

hold isolated piers or iron columns by cramping

them with timbers and belts, depending upon

friction and utilizing any convenient indenta-

tion, or bars passing through hnlcs that have

licen drilled.

A part of a building raised to position with
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the screws reimivcd is sliowii in Fig. 2. If the

wall is only to be iiiKlerpiiiiied, the new sub-

stnu^ture is built up between tlie needles, which

are about four feet ajjart, according to circum-

iJbCsi- ^tsXl

Jiollers 8

Fni. 2.

stances ; then weilged witli iron or slate and
left for the mortar to harden until the needles

can be removed. The holes thus left are then

filled in with masonry.

If the building is to be removed, long inter-

mediate needles are introduced, running from
wall to wall so as to hold the building to-

gether. These are supported on very heavy
string timbers, shod with hardwood saddles on
the under side. Rollers of beach or maple are

inserted, resting on the temporary platform or

wooden cribbing, and then the screws and short

needles are removed. If there is room enough
to get them in, the long needles are inserted

first, and the raising is done by screws under
them until the proper height is reached for in-

serting the stringers and rollers. These expe-

dients have to be varied constantly according to

circumstances, and it is necessary always to

bring the whole weight upon the long stringers,

so that when the power is applied to them they

will carry the building along without straining.

Allowances are always made for settlement in

the foundation platform over which the build-

ing is to be moved, so that it is always going

slightly up hill. The apparatus generally used

for moving is a capstan or windlass ojierated

by one or two horses, and sometimes two cap-

stans ai-e used. The chain, which is given a

good hitch around the windlass, is a long one,

running through many [lulleys attached to the

stringers, and other pulleys fastened to iron

bars which are driven in the grounil. This

equalizes the strain on all parts of the building

and furnishes the multiijlication of power that

is necessary.

Shoring is oftener required for making re-

pairs or alterations to buildings than as a pre-

liminary step to moving them. The alterations

may involve a considerable raising of the whole
superstructure. The trussed roof of a beer

storage house in Milwaukee was raised 30 feet,
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the masons following the house raisers until the

desired height was reached. Some extraordinary

alteiations have been made in buildings that

have been shored up. The entire original

Chandler of Commerce Building at Chicago

was iield on temporary foundations and steel

needles until the steel and concrete foundation

of the present fourteen-story building were put

in. In the Cliicago Opera House block, which

is a com)iaratively new twelve-story building,

but was built with cours<;d foundatiotis of con-

crete and stone under the interior columns, a

tier of iron columns was held up and new
foundations of concrete and steel built under

them, .so as to insert ba.sement columns and

j)rovide a clear open cellar, without distuiljing

the business of the first story.

For the shoring and raising of wooden build-

ings, wooden screws were first u.sed about 1840
;

the method in which these were employed is

shown in Fig. 3. The jjost shown pertbrmed

the office of the modem pump, and was placed

under any part of the building requiring tem-

porary support. This priniiti\'e a])paratus was

supplanted ])y the use of wrougiit-iron screws

about the year 1850. It was soon found that,

by reason of the softness of the metal and the

knocking about and rough handling to which

they were subjected when not in use, the

threads became injured and would not work in

the nuts or sleeves, and they were abandoned.

Ne.xt, cast-iron screws came into use, and as

they were rough and the joining of the mould

had to be obliterated to make them work, their

threads were cut Viy machinery. But this was

too expensive, and some one invented a way of

casting seandess screws which were so smooth

and perfect that they could be used just as they

ft*x8"HEAD

BANDED,

.3xi2.1nch be.ar.1 nc block.

Fig. .1.

came from the sand. These screws are still

the standard for all ordinary work. An illustra-

tion is given in Fig. 4. They are 2J mches in

diameter and 2 feet long ; the pitch is | inch,
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and they have a raising distance of 14 inches

without shifting. Their lifting power is five

tons to one man with a 4-foot lever, which is an

ordinary iron bar with one end slightly bent to

regulate the distance that it enters the head.

It is only in exceptional cases that steel screws

with cut threads are used for lifting ; but long

steel screws 2| inches in diameter have been

usetl with pumps during the last ten years for

pushing horizontally, in cases where buildings

have to be turned on a pivot, or pushed into

places where a windlass cannot be used.

Hydraulic jacks are used only in connection

with screws at extra heavy points. The most

expert house raisers will not use them unless

tiiey can catch the weight on screws in case of

accident to the jacks. They were employed

many years ago at San Francisco for raising

entire buildings. In 1862 the Franklin House
at Chicago was raised with hyilraulie power.

One pump was used for all the jacks, which

were set in the walls. This method has gone

entirely out of use.

The moving of frame houses through the

streets has been a matter of very common oc-

dx3x'--inch Pitch.

Fl(i. 4.

currence, especially in the large cities of the

western part of the United States which have

grown so rapidly during the last foity years.

Where property increased so rajiidly in value

and there was always a demand for cheap budd-

ings in outlying districts, it was very economical

to move the light balloon frame buildings oc-

cupying central lots which demanded improve-

ments. The construction nf elevated viaducts

f(jr railroads has been the cause for moving great

numbers of buildings of a heavier character.

The new fiundations of the Chamber of Com-
merce Building, at Chicago, were put in in the

winter of 1890 and 1891, and this is the iirst

time that steel beams were used for needles.

They were 27 feet long between bearing jioints

and the following sizes were u.sed : 15-inch, hO
ll)s. ])er foot, regular pattern ; 8-inch, GO lbs.

per foot, special pattern ; 1 2-inch, 60 lbs. per

foot, special pattern; and 15-inch, 80 lbs. per

foot, special pattern. Iron beams had been

used for this purpose as long ago as 1875, the

contractors preferring Belgian beams rolled to

extra thickness so as to i)rovide against the pos-

sibility of their breaking down in the web.

One of the most important u.ses of slioring is

in preventing the settlement of olil buildings

SHORING
caused by the erection of new ones on adjoining

lots where the soil is compressible. When this

is done a new foundation is built for both build-

ings, after shoring up the old one in the usvial

way : Fig. 5. The weight of the old building

is then transferred to the new foundation by

placing a row of short pumps and screws on it,

ihrectly under the wall and as the new building

settles the screws are turned upward from time

Elevation
'

KiG. 5.

to time until all the settlement has ceased.

Then the punijjs are gradually removed and the

wall underpinned : Fig. 6.

It is believed that brick buildings w^ere first

moved in 1850 at Boston, Mas.saciuisetts, in

the -widening of Treniont, Washington, and

Hanover streets. This work was done by

James Firown. He afterward tonk into part-

nership James HdlHngsworth. Together they

first devised the nictlKJil nnw in use for turning
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buildings on pivots. Buildings are not su])-

ported entirely on pivots for this process, but

the pivot is used for keeping them in position,

the main weight being on the rollers. The

power used is mainly applied by long steel screw.s,

set at various points about the building. Brown

and Hollingswortli moveil to ('hicago in 1857,

and the first brick building raised in Chieago

was the Thayer buililing in Kandolpli Street,

between State and Dearljorn, in that year. The
second was at the corner of Madison and Mar-

ket Streets, raised in the spring of 1 S.58. The
third brick building rai.sed and underjiinned in

Chicago was the Commercial College Ijuililing,

State and Randolph Streets, in tlie spring of

1859, and was done under the direction of the

writer of this article. The Tremont House, the

largest hotel in that city, was raised 9 feet in

1861 ; and this was the largest undertaking of

the kind up to that time. This feat was de-

scribed and publi-shed all over the civilized

world. After that nearly all of the brick and

stone buildings then standing in the business

section of Chicago were raised to the new grade

of the city, which was established to admit of

ett'ective sewerage.

Many buiklings have been moved over water.

Frame buildings at Chicago are moved
across the rivers that intersect the

city and to considerable distances

on the same. At Eureka, California,

also, many buildings have been

moved across tlie water. Many
of the state buildings at the

World's Colundiian Exposition

were moved away entire, and the

Delaware state building was moved
across Lake Michigan on floats.

The following are among the most remarkable

instances of house moving :
—

In the winter of 1887-1888, the Brighton

Beach Hotel at Coney Island, near New York,

which was gradually being undermined by the

sea, was moved back from the beach 595 feet.

This building was of wood heavily framed, three

and four stories high, having five large towers six

and seven stories high, and weighed 5000 tons.

It was 460 feet long and 210 feet deep, and was

broadside to the sea. It was first rai.sed by screws

and then lowered upon 1 1 2 flat cars standing

on 24 parallel railroad tracks which were built

between the blocking. To each of these cars

was given a nearly equal weight of 44 tons.

The 24 trains of cars were coupled together

rigidly. The transfer of the weight to the cars

was made by hydraulic jacks. The building

was moved by an arrangement of falls and

sheave blocks, there being 34 of the latter and

12 sixfold purchases, the main block of each

purchase being attached to the cars, while the

opposite block was fixstened by chain slings to

the track on which the car rested about 100
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feet distant from the building ;

the power em-

ployed was from six locomotives standmg on two

tracks in trains of three each. Six ropes were

attached to each train. The building was

moved 117 feet on the first day, and on other

days at about the .same rate. Tlie whole was

planned and executed by Benjamin C. Miller,

of Brooklyn, New York.

In October, Novendjer, and December, 1895,

the Emmanuel Bajjtist Church on Michigan

Boulevard, Chicago, was moved 50 feet south.

It was built of stone, (uivering 1)3 by 101 feet,

the greatest height of the roof being about 100

feet. The stone tower with slated wooden spire

was 24 by 24 feet and 225 feet high, weighing

1430 tons, the whole weight being 6652 tons.

It was flrst raised by 175 30-ton steel screws

bid Jootingn

Nauu Fooling.

Fig. 6.

under the tower and 1 100 5-ton cast-iron screws

under the rest. The bed on which it was
moved was formed of 60-lb. steel rails on a

heavy grillage of timber. The rails were

bunched in threes, fours, and fives. Sixteen

hundred steel rollers were used, and this was

the first use made of them for the purjio.se, as

hard wood rollers would have been crushed.

They were 25 inches long and 2 inches in diam-

eter, being tempered to correspond with the

rails. The weight of the building was carried

on 15-inch I beams, in bunches of two and three

respectively, but the rollers were not in contact

with the under side of these beams. They were

separated from them l)y linings of Bessemer

steel Tf inch thick by 12 inches wide and 2 feet

long. These linings were forged with a bevel

of 2 inches at each end so as to permit the feed-

ing of the rollers, and were cushioned to the

I beams with hea^•J' carwheel paper. The illus-

tration (Fig. 7), which shows two sections of the

work under the tower, will serve to show these

dispositions, as well as the method of applying

the motive power. The steel rail runners had
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a rise of 1 to 360 to allow for settlement. Ex-

tra heavy timbers were fastened parallel to tlie

north wall of the church to serve as a resting

base to moving force. Heavy iron chains at 10

feet intervals held these to the ground sills,

transferring the moving force to the compressed

ground under the building. Sixty long steel

screws, in pumps, with capacity of 5 tons each,

were used to apply the moving force, with one

man to each screw. They were placed between

the abutting timbers and the upper timbers of

the superstructure. The 50 feet of movement

was covered in 6 days with 60 men. After

moving, all the jKU-ts of the church which were

out of plumb before anything had been done

were straightened and the whole left better than

ever before. The contract was taken by H.

Sheeler, and the calculations and supervision

were by Charles H. Rector.

In 1893 the Normandy apartment biulding, a

three-story brick and stone structure at 116 to

122 Lafliu Street, Chicago, which happened to

SHORING
of each with one lumdred tons of sand to bal-

ance them. They were successfidly put together

on the new foimdution, auciiored, and finished

off as a new building which has never shown
any effects of tiie operation. The necessity for

preserving the proper level of the platform and
providing against its gradual settlement in this

case will be readily appreciated, but the whole

operation was conducted without failure or acci-

dent. This is the first time tliat a brick build-

ing has been cut in two and united again. This

work was done by L. P. Friestedt under the

direction of the writer.

Tiiere are two remarkable fac-ts connected with

the art of house shoring and moving. One is

that it is purely an emi)irical art. Those who
have practised it most and brought it to its

present condition are not what are considered

scientific men, or men of mathematical or theo-

retical training. The most of mathematics that

is employed is in estimating the weight to be

lifted and the necessary area of the teni])orary
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have prevented iiuieh ilestniction of property,

there is no reeurd of ;uiy of them haviiif,' Ikh'ii

thus employed.' The reason is that such mat-

ters are first referred to engineers, who canncjt

understand, without mathematical deductions,

bow the Ameri<tan operations have been carried

on, and consequently cannot be convinced that

they are safe.

Furthermore there arc no published treatises

on this subject to wliicli reference can be made.

(For work dune in Europe in the way of sup-

porting buildings while they are in course of

alteration or repair, see footnote and Under-

pinning. See also Shore ; Needle.)

— Peter B. Wkjht.
SHOT. Having its edges straight and true,

said of a board or jjlank.

Riley, BuiUUmi Construrtloii.

SHOT TOWER. A high building for the

manufacture of sliot, which are formed by drop-

ping molten lead from an upper story or plat-

form into a cistern of water at the bottom.

The mass of lead subdivides into drops during

the descent, and tlie size of the shot is frequently

regulated by perforated screens or sieves, having

openings of various sizes, through which tlie

lead is poured.

SHOT WINDOW. In Scotland, an un-

glazeil window, generally circular.

SHOULDER. The projection or break made
on a piece of shaped wood, metal, or stone, where

its widtli or thickness is suddenly changed, as

at a tenon or rebate, the break being usually

at right angles.

SHOULDERING. The raising of the upper

edge of a slate with mortar so that at the lower

edge it may make a closer joint with the slate

which it overlaps.

SHOULDER PIECE. A piece of material

secured to another part or parts so as to form a

shoulili'r.

SHOW ROOM, A room especially adapted

to the etfcrtivi- display of objects on sale.

SHOW WINDOW. A Shop Window,
arranged for the display of goods to persons in

the street.

SHREAD HEAD. Same as Jerkin

Head.

1 Since tliis was written information has been
received that in carrying out the extensive munici-
pal improvements lately instituted in Budapesth,
Hungary, there has been secured the assistance of

L. P. Friestedt, of Cliicago, who performed the
remarkable feat of moving a large brick building,

in two sections, and reuniting the same. The
changes in street lines included the ground occu-
pied by several imimrtant buildings, some of them
monuments of mediieval art. These have been suc-
cessfully saved by moving them, while others at

this writing are being moved and reconstructed.
The authorities would not allow the work to be
done until very heavy surety bonds were iiiven.

— P. B. W.
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SHUTTING SHOE
SHREADING; SHREDDING. Light fur-

ring stiips of wood secured to the under side of

rafters to give nailing to slieathing or laths.

SHRINE. In arclutecture, a receptacle for

sacred reli('.s, most often the body of a saint.

The slirine is then a tomb in a (Jhoir, Chapel,

or Crypt, such as that of S. Edward "the

Confe.ssor" in Westminster Abbey. Portable

shrines are made for smaller relics, often of

very ricli material anil splendidly adorned.

SHRINKAGE. The contraction of ma-

terials by cooling, as metal, or by drying, as

timber. In tlie latter ca.se, shrinking is at right

angles with the direction of the grain. (See

Seasoning Timber ; Wood Construction.)

SHRIVING PBW^ ; SHRIVING SEAT.
(See ( 'onfessiunal.)

SHROUDE. Same as Crowde.

SHUTE. Same as Chute.

SHUTTER. A movable screen, cover, or

similar contrivance to close an opening, espe-

cially a window. In the United States the term

is commonly made to include all varieties of

hinged and swinging Blinds, as well as any solid

or nearly solid structure to close an opening

tightly at the outside. These latter would not

be s]ii iken of as blinds.

Box Shutter. An inside folding shutter, so

contrived that wdien not in use it can be folded

back into a recess jirovided for it in the deep

window jamb. Usually the upper and lower •

sections are separate, for independent opening

and closing.

Louver Shutter. One fitted with louver

l.ioards, i.e. with slats set diagonally and im-

movable, as distinguished from adjustable slats.

(See Rolling Blind, B, under Blind ; FioUing

Slat, under Slat.)

Rolling Shutter. A shutter made of thin,

slender strips secured edge to edge by hinge-like

joints, so that the whole condjination results in

a flexible structure which can be rolled and un-

rolled, usually at the top of the opening.

These may be of wood, btit are most often of iron

or steel, and used to protect openings from fire,

burglars, etc. Rolling' shutters, an invention

of the second half of the nineteenth century,

are wholly distinct from shutters with rolling

shits.

Venetian Shutter. One with slats ; either

with rolling slats held together by a strip which

causes tliem all to move or to "roll" simultane-

ously, or a Louver Shutter.

SHUTTER BAR. A bar for locking a pair

of window shutters on the inside, generally

pivoted on one leaf and dropping into a socket

on the other.

SHUTTER LIFT. A small shutter bar

with a handle for convenience in opening or

closing and locking shutters.

SHUTTING SHOE. A device of iron or

stone with a shoulder, sunk in the middle of a
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gateway, as in a carriage drive, against whicli

tlie gate is sliut ami secureil.

SIAM, ARCHITECTURE OF. (See Far-

ther Iiiilia, Ari-hitiM-tiuv of.)

SICARD VON SICARDSBURG, AU-
GUST ; architect ; b. Dec. 6, 1813 ; d. June 1 1,

1868. A pupil of Edward Vau der Null (see

Null), and was associated with him in all his

principal undertakings, especially the Hofupera-

haus in Vienna.

AJli/i'-ineini' Dr'iitsrhc Rinrirnpliie.

SICILY, ARCHITECTURE OF. Although

Sicilian monuments are very ilistinctive, they

have a great deal in common with those of the

nearer provinces of the mainland. Of the pre-

historic peoples the remains are mainly not

arcliitectural. Pliteniciansaud Sieuli left polygo-

nal and other primitive constructions at Cefalil,

Mt. Ery.x, and Jlotye, or Jlotya. The series of

pure Hellenic monuments begins earlier here

than in other parts of the Hellenic world, and

comprises the largest groups of Greek temples.

The Doric order is used consistently, no example

of Ionic being known previous to the Roman
period. Through Sicilian temples and those of

the southern mainland at Tarentum, Prestum,

Metapontum, and Croton, a consecutive idea of

the development of tlie Doric style is obtained,

from its beginnings c. 600 B.C. to its close in

the second century B.C. This region is the real

home of Doric. The existing monuments in

Greece proper are less numerous and consecu-

tive. After the proto-Doric of the early Megaron

of Demeter, near Selinus (c. 600), the ear-

liest examples of the colossal monumental style

are two temples at Syracuse— the Olympieion

and the Appolohion— with their contemporary

at Tarentum. They are of the peripteral hexa-

style type that ever after nded in Sicily and on

the mainland, with but few exceptions. Selinus

furnishes in temple C of the Guidebook an

almost contemporary example (c 600-.57.5), tiie

oldest of a .series of nine temples on this site,

which, although badly preserved, are historically

of the greatest value. The next in date at

Selinus is temjile D ; tiien temple F ; both prob-

ably earlier than 5.50. With them should be

classed the finely preserved temple at Prestum

called the " Basilica," and the fragment of the

old temple at Pompeii. A trifle later are the

temple of " Ceres " at Ptestum and the two

temples at Metapontum. These latter presage

the adoption of new forms ; but the transition

from the archaic into the developed or canonical

Doric is best exemiditied by tlio colossal temple

G at Selinus (cf. temple of Hercnle.s, Akragas),

and the eipially ccilossal and unusual temple of

Zeus, or Olympieion, at Akragas (Girgeuti), —
works of tlic dose of the sixth and beginning

of the fifth centuries. U)) to this time no real

stanilard prevailed for jiroiiortioiis and forms,

but a growing tendency toward uniformity and
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harmony shows itself in these transitional build-

ings. Then commenced the style aptly termed
"canonical," because henceforth certain canons
were to obt;iin. Tlie earliest examples are three

of the temjdes at Sclimis, A, O, and E, the

temple near Hiniera, three temples at Akragas
(Atiiena, Hera, and Ceres), and the later parts— especially the we.st front— of the tem])le G
at Selinus. (Cf. Temi)le of Gela.) These are all

anterior to c. 450. Then comes, in the latter

half of the fifth centuiy, the last important

group— the temjdes of Segesta, of Concord at

Akragas, that upon which the cathedral of Syra-

cuse is built, and that of Poseidon at Piestum— all posterior to the Parthenon. After this

there are straggling monuments, such as the

propylon to the Megaron at Selinus, three

temples at Akragas (Dioscuri, Vulcan, and As-
klepios), and even later, a few that conform to

tlie Hellenistic style of the third and second cen-

turies, such as the little prostyle temple B at

Selinus, the prostyle at Taorraina, the Corinthian-

Doric temple at Prestum, and the Ionic-Doric

oratory of Phalaris at Akragas.

For unity's sake temples of the mainland are

enumerated and characterizetl with the Sicilian.

Certain general facts emerge from the series.

The earliest temples had a single facade to their

cellas, the " canonical" had two by the addition

of tlie opisthodonios. The earliest allowed the

irregularity of a wider metope at the corners;
" canonical " counteracted it by narrowing the

corner intercolumniation. The disposition to

regularity in the later style is shown, for in-

stance, in placing the columns of the jieristyle

on the axis of the cella walls, and the tendency

to lightness is shown in the increasing height of

the columns in relation to their diameter and the

change in the shape of the capitals. Certain

local distinctions must also be recognized. All

the temples of Selinus had an adyton, or holy of

holies, behind the main cella, jierhajis of earlj'

Greco-Oriental origin. It was also used in some
very early temples elsewhere {c.(j. " Basilica" at

P;estuni), but soon abandoned, except at Seli-

nus, whicli appears to have been conservative.

As mentioned above, the rule was to have 6

columns on the ends, and 13 or 14 on tlie sides,

but the earliest temples were more oblong, hav-

ing sometimes 15-17 columns {e.g. Apollo and

the Olympieion, Syracuse ; Hercules, Akragas

;

C and E, Selinus). In the whole group three

temjiles alone have more than 6 columns on the

ends, the "Basilica" at Piestum (9-18), temple

G at Selinus (8-17), and the temple of the

Olympian Zeus at Aki'agas (7-14). These

tem]ik's also are the most colossal known in the

Doric order, and have other revolutiounry pecul-

iarities. Already in tcmide C, and the Mega-

ron at Selinus, the mysterious n.-iture of the

worship was accentuated by the closing of the

pronaos, and afterward at temple F, Selinus,
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SICILY

this was made more imiiuinent hy the rinii|ue

expedient of elosiiiji up the iiiterediuiimiatidiis

by a liigii screen nF stone shiljs, tims crcuting

a elosed deambulatory. Pint tlie eliniax was
reai-iied in tlie temple of Zens at Akra;;as.

Here tlie peristyle is changed into a pseudn-

peristyle by a solid wall with engaged half

columns, between which stands the famous co-

lossal Atlantes, while the interior thus formed

is divided into three aisles by two rows of

square piers, which stand where the cella walls

usually were. This interior, so dift'ereiit from

the regidar small cella, is the closest approach

to a colossal sacred hall that Greek antiquity

has given us. Two otlier temples have cellas

of a size larger than the customary, also divided

into nave and aisles, namely, temple G at Seli-

nus, which has the clumsiness of a first attempt

at such an innovation, with aisles of the same
width, an adyton inside the cella, and a rich

pronaos with independent columns; and the

temple of Poseidon, at Paistum, where the

theme is treated far more harmoniously. Before

this three-aisled scheme had been developed the

division of the cella into two aisles by a single

line of supports had been attempted at the
" Basilica " at Piestum, and at Metapontum,
but never appears to have reached Sicily, and
was .soon abandoned. Of all Sicilian tem])les

the best preserved are those of Juno and Con-

cord at Akragas, and the unfinislied temple at

Segesta, which rival in condition those of Posei-

don, Ceres, and the basilica at Piestum. At
Syracuse the temple at the cathedral is in fair

couilition. Nearly all the rest are extremely

ruinous. The quarries for the stone with which
all these temples were built are in several cases

known. That near Seliiuis still has lying in it

some shafts cut out of the mass for temple G,

and tiie methods used are clearly exemplified.

The other Greek remains in Sicily, though

not without importance, may be dismissed

briefly. They are mainly of two classes: (1)

fortifications
; (2) theatres. Of military archi-

tecture two works of primary importance re-

main, Ijoth of the fifth century, at Syracuse

anil at Selinus. Fort Euryelus at Syracuse

defended the west end of the city, where the

north and south walls converged, and comprised

four massive towers defending a great court, with

outlets for cavalry and infantry ; connected with

it was the great circuit wall of Epipol* At
Selinus the north end of the city was strongly

fortified, especially just after the disaster of 409.

It was here that were recently discovered some

interesting round arches of c. 407 B.C. The im-

mense bastion in tlie form of a demilune that

formed the avaut corps of the defensive system,

with its rounil towers, and that has been mis-

takenly dubbed a theatre, is the most remark-

able feature. Cf. walls at Himera, Tyndaris,

Eryx.
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Sicily was the favourite home of Greek i)lays

;

the love for them was almost a mania, and fuund

exjiression in superb theatres. The largest was
that of Syracuse, with a diameter of about
.")00 feet, and some 60 tiers of scats with 9

cunei and one broad and one narrow pnecin('ti(j.

It was built by Demokopos under Hiero I.

(478-467), and restored by Hiero 11. (276-215).
In far better preservation is that of Taormina
(Tauromenion), with a diameter of 357 feet. Its

stage, one of the finest known, was entirely re-

moilell(Ml by the Komans, as the stages of nearly

all (ireek theatres were, in order to suit the new
custiims of presenting dramas. The retaining

walls also are a Roman recon.struction. Ev«n
less that is (Jreek remains in the theatres of

Catania (diameter, .'51<S feet, 9 cunei, 2 prte-

cinctioncs) ; Tyndaris (diameter, 212 feet, 9

cunei, 27 tiers) ; Segesta (diameter, 205 feet,

7 cunei, 1 prsEcinctio), and the smallest of all

at Acra;.

The Romans did very little but jjlunder Sicily,

and left there hardly any monuments of interest.

They occasionally erected an odeon next to the

theatre, as at Acne and Catania ; an amphi-

theatre (Termini, Catania, Syracuse) ; an aque-

dnct (Catania, Termini, Aderno) ; baths (Acireale,

Catania, Taormina); or even an entire town
(Sohmtiun). But their constructions are now
in far poorer ].ireservation than the Greek, and
present no special features.

Of the early Christian churches for which

Sicily was famous nothing remains ; the Mo-
hammedan invaders destroyed them all. The
only pre-Nonnan church is the little Byzantine

structure at Malvagna. The superb works
of Araljic architecture, glowingly described by

writers, have also ijerished. The second great

group of Sicilian monuments commences with

the Norman conquest. Its characteristics are

derived from various sources. The ]iointed

arch imiversally used, one form of the dome,

the high plain outer walls, some forms of the

mosaic and marble decoration, are Mohamme-
dan, presumably Cairene-Sicilian. The figured

mosaics, heavy apsidal grouinng, domical ar-

rangement, narthex, are Byzantine. The plan

of nave and aisles with cohunns, carved decora-

tions and mouldings, occasional use of porches

and towers, are mostly Norman-Lombard. The
school is unique in architectural history for its

combination of elements from so many diver.se

styles. There appears not to be a single nor-

mal Romane.sijue structure in Sicily of either

the vaulted or roofed typies. Beside the Cister-

cian church of S. Spirito at Palermo, c. 1170,

a mere importation, the nearest approacli to

pure Roinanescpie is the first large church built

by the Normans after the conquest, the cathe-

dral nt Troina (1078), showing the hand of

Lombard architects from the mainland trained

in the simplest style of Benedictine architecture
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SICILY
— square piers, square apses, wooden roof. At
about the same time S. Giovauui dei Lebbrosi

(Palermo) was built on a pure Byzantiue scheme,

but without deeoratiou. The use here of the

pointed arch indicates its prevalence in previous

Saracenic monuments. In several earliest Nor-

man works round and pointed arches were used

together, but in the twelfth century the round

arch wasabandoned. In the cathedral of Catania

(1075-1094) and other of the earliest churches

Lombard forms still prevail (cf cathedral at

S. Agostino, Messina). The Byzantine plan,

with central dome on four columns, is used at

the same time, as at La Nunziatella dei Cata-

lan! at Messina, but even here the details of

arcades and decoration are mostly Northern":

During this same jieriod (1071-1110) a gi-eat

mass of civil and military constructions arose,

less important for art than for engineering, as

at Mazzara, Aderno, Pateruo, and Alcamo, the

latter with Arabic elements. A new period

began with Roger II., who frankly subordinated

Northern to Arabic and Byzantine influences.

Now begins the series of really important monu-
ments. The earliest were the palaces, in which

the Moslem type of palace of the Mohammedan
emirs was followed. Palermo was encircled by
them

;
parts of a few remain in Palermo itself,

at Altarello di Baida (called Minenio), and at

Favara. Rows of long, slender, pointed windows

form the ))rineipal exterior decoration. Each

has a beautiful chapel and a court. Saracenic

vaulting and Cufic decorative inscriptions are

used. In the churches liuilt soon after these

palaces, there is still a mixture of styles. The
most considerable is the cathedral of Cefalii,

whicli represents the highest point of achieve-

ment (1 131-1 148). It shows that in this part

of the island the Norman and Lombard element

still predominated, even tliougli the pointed arch

and Arab false arcade were used. In the lacade

the two heavy towers remind of Normandy ; the

three-arched porch between them is borrowed

especially from Benedictine churches of tlie

middle South {e.ri. Cathedral Piperno, S. Cle-

mente in Casanria, S. Angelo in Formis) ; the

plan is a Latin cross, with almost no projection

of the transept, a scheme that became popular

in Sicily. The arches of the nave are low-

pointed, supported on sixteen columns. The
adjoining cloisters are beautiful, and give the

type soon followed everywhere in Sicily (S.

Carcere at Catania, Eremitani at Palermo, Mon-
rcale). Tlie mosaics of this church are the most
beautiful in Si('ily, and evidently executed by
Greek artists.

In and around Palermo the Oriental clement

was stronger. Here the gem of art was the

chapel of tlie i)alace ((Jappella Palatina): stilted

pointed arches with capitals part antique, part

Lombard, part Saracenic ; an elaborately deco-

rated and painted stalactite ceiling by Mo.slem
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artists ; a series of tigured wall mosaics by
Greek Byzantine artists ; decorative mosaics
and marble slabs in dadoes and furnishings,

such as throne and amVione, perliaps by Caireue
artists ; a central dome and tunnel vaults over

the transepts. Such are the lieterogeneous

elements in this typical structure. The in-

teresting church of S. Giovanni degli Eremiti,

supjiosed to be contemporary (1132-1148), has
a nave formed of two square bays, each covered

by a horseshoe dome on pendentives, crossed

by a transept with three smaller domes. Here
the style is so thoroughly Cairene, devoid even
of Byzantine decoration, that it seems as if it

might be a remodelled mosque. The cloister,

however, is of the regular Norman type (cf.

CefalhV A thoroughly Byzantine church, on
the otlier hand, is S. Maria dell' Ammiraglio,

called La Martoiana (1128-1143), also at Pa-
lermo, with the usual dome on four colunms,

with both tuimel and cro.ss vaults over aisles,

and a typical atrium. Though most of the

Sicilian churches of this period have one or

more towers at the facade or transept, they

are mainly of Moorish or Byzantine types,

and that of the Martorana is the first to show
rich Norman decorative details. There is here

also progress in the dome, and in general a
tendency to harmonize the various elements of

Sicilian architecture. S. Cataldo combines
Byzantine and Apulian styles (1161). The
ci\il architecture of this generation was in-

teresting : some line bridges with pointed

arches (e.g. Ponte dell' Ammiraglio), large

baths (Termini, Cefalft), palaces, and castles.

Perhaps the climax in palace architecture was
reached under William I. (11.51-1166), who
built the famous " La Ziza." Its fai^ade was
90 X 63 feet, with a main pointed portal 30 X
15 feet, flanked by two smallw jjortals. Above
were two stories of blind pointed arcades in

narrow windows, both single and double, which

are opened. Tiie interior has a symmetrical

grouping of halls on two main floors all

vaulted with domes, tunnel vaults, and
especially domical cross vaults, with abundant
use of the Moorish stalactite niche ornament.

This is the best-preserved type of the Arabo-

Norman palace, of which " La Cuba " is a later

and smaller example, under William II. (1166-

1189), who also favoured Mohammedan art.

The state of chui-cli architecture under the latter

is best shown by the cathedral of Monreale

(1173-1182), which, while it lacks in the treat-

ment of details the perfection of tlie earlier

Ca]ii)ella Palatina and the cathedral of Cefalti,

is richer in its architecture and shows a final

harmonious welding of styles. This is prob-

ably due to the existence toward the close of

the twelfth century of a national school of

Sicilian artists educated Ijy Mohammedan,
Greek, and Italian masters. The plan cora-
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SICILY, ARCHITECTURE OF. PLATE II

Monreale ; nave of the cathedral, seen from the which is but o£ slight projection. There are eight

northwest. The choir inckules the crossing ot the free columns on each side of the nave beside the

transept, which is very short, and the central apse, two responds.
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bines the wooden-roofed, tliin-vviilli'd basilica in

the nave and aisles, witli the Greek church in

the heavy transept and ehoii-. The cohiiniis

are anti(iue ; capitals antique or classic imita-

tions ; arcades pointed everywhere ; Norman
zigzag combined with Cairene battlement

design and Byzantine-Moorish geometric de-

signs in stone inlay and i-clief. The fashion

of inlaying the smaller columns with mosaics

was now introduced, as shown in the cloister at

Monreale— most interesting, perhajis, of Italian

cloisters— and the tombs of the kings (t'.ij.

crypt cathedral, Palermo). Had it reniaincMl

unruined by the barbarous Fuga (1781-1801),
the cathedral of Palermo would have exhibited

the same style as Monreale, with later parts

showing transition to Gothic. The Normano-
Byzantino-Arab style thus constituted reacted

upon the mainland in Campania and other

southern provinces. Even after the German
dynasty under Henry VI. succeeded the Nor-

man, the style continued unaffected, though for

a while (1 189-1215) political disorders hindered

art pnxluction. The Badiazza at Jlessina shows

the continued strength of the Byzantine dome
and plan, with Norman profiles and oruauient.

But parts also, of c. 122.5-12.35, especially the

side portals, show the transition to Northern

Gothic. To help the change in style came
the Cistercians, Dominicans, and Franciscans,

though these orders were less prominent here

than in any part of Italy. The era of great

religious structures is past ; only small churches

are built henceforth under the German and
Spanish princes. Under these dynasties, archi-

tecture lost some of its insular characteristics,

gradually eliminating most Byzantine and Sar-

acenic elements during the first half of the

thirteenth century (e.(j. stilted arches anil

domes), and retaining the Nornrau elements.

The proto-Renaissance style of Frederick II.

found temporary loilgment, especially in civil

and military architecture {e.g. SjTacuse, Catania,

Rocca Orsino).

The Gothic forms did not eject the Norman
until the fourteenth century, and then found
their finest expression in civil arcliitecture

throughout the islanil. Sicily has a superb
mass of little-known houses, palaces, fortresses,

castles of the Middle Ages, illustrating every

phase from the early Norman to decadent

Gothic. Entire towns, such as Randazzo, are

mediieval. Middle Gothic palace architecture

is l)est represented by two rival palaces in

Palermo, — Chiaramonte (1307-1380) and
Sclafani (1330),— with fine arcaded courts and
lines of three and four light windows. The
cathedral of Taormina shows the Gothic

supremacy to be complete at c. 1330: com-
pare the contemporary palaces of S. Stefano

and Corvaja at Taormina and the later parts

of the cathedral, Messina. Throughout the
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fifteenth century Gothic continued to reign,

with scarcely a trace of earlier local styl(;s,

but with strong elements both of French

(House of Anjou) and German and even Eng-

lish Gothic. Its details were more elegant and
clean-cut than in most of the mainland schools.

As the style was late in arriving, so it was very

late in departing. The two rival palaces in

Palermo— Aiutamicristo (1485) and Abatelli

(1195)— are fine in.stances of late Gothic.

The richly .sculptured ruins of S. IMaria at

Militello (1501) show .some traces of Renais-

sance forms. But thnnighout the island Gothic

was used universally as late as c. 1525, and

si)oradically much later. In the latest Gotliic

clnirclies the hall type was used, cither in three

aisles of equal height (S. Maria della Catena,

Palermo) or in a single nave.

Not becoming popular in Sicily until after

1550, neoclassic architecture produced very

little before the barocco period. Palermo was
its centre, with some examples at Catania and
Messina. The " Porta Felice " at Palermo

shows barocco in 1582. At Palermo, S. Enlalia

dei Catalani has a good facade ; S. Giorgio dei

Genovesi (1591) has a remarkable interior,

with each arch supported by four columns. With
the development of a particularly florid barocco

throughout the seventeenth century a number
of interesting buildings were erected. At
Palermo, S. Salvatore (1628), by Amiito, has

an oval interior with three niches, and its rich

marble decoration is paralleled at S. Giuseppe

dei Teatini. The aim at the colossal is best

e.xemplified by S. Domenico (1640) at Palermo,

and by the Benedictine monastery of S. Nicola

at Catania (1693), supposed to be next to the

most colossal monastery in Europe.

A. L. Fkothin(;h.\m, Jr.

SICULO-ARABIAN. Having the charac-

teristics of the Moslem conquerors of Sicily,

who subdued the island during the ninth

century, and occupied it without much inter-

ruption for a hundred years. The term is in-

accurate in so far as anj'thing Arabian in a

national sense is assumed to exist in the artis-

tic work of Sicily (see Arabian Architecture).

Siculo-Moslem would be a more accurate term,

but has not as yet found currency.

SIDEBOARD. A serving table in a dining

room, often permanently fixed, provided with
lockers and drawers beneath, and with shelves

above, sometimes partly closed, the whole being

treated as a conspicuous decorative feat\ire.

SIDE TIMBER ; SIDE WAVER. (See

Purlin.

)

SIDING. The covering, or material for cov-

ering, the exterior walls of a frame building, and
forming the final finished surfiice, as distin-

guished from the sheathing, on which, when
used, the siding is nailed.

Novelty Siding. In the United States,
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SIGNORELLI
wooden siding of wliiuli tlie boards have rab-

bets, or grooves, at tlie lower edges to lap over

corresponding tongues along the upper edges,

tlins permitting all the boards to be nailed liat

against tlie frame. (C'cmipare Clapboard.)

SIGNORELLI, LUCA
;

painter ; b. about

1441 ; d. 1523.

A great mural painter.

Vasari, Blaslitield-Hopkins ed. ; Mttiitz, Ee-
naissaiice ; and in the general bibliograpliy, Bryan,
Crowe and Cavalcaselle, Nagler, Scribner's Cyclo-

pcedia, Seubert, Vasari.

SIKRA. A peculiar form of tower in north-

ern India. (See India, Architecture of, col.

47.3.)

SILE. Same as Syle.

STTiTi. The lowest member of a frame,

usually a horizontal, uniting two or more verti-

SiLL FOR A Window Opkning: of Stone cut
WITH A Wash, with Lugs under the Jamb
Stones and Saddle Joints.

cals, and, in a large structure, often forming a

level base on whicii the uprights are erected
;

also a similar member, of any material, forming

the lower side of an opening whether part of a

frame or not.

In the former sense a sill is an integral part

of the construction, and the term ap])lies equally

to the series of long horizontal timbers laid on

a foundation wall to receive the uprights of a

wooden house, and to a similar member beneath

a window opening, uniting the jamb pieces and

corresponding to the liead above. In the latter,

and more restricted, sense, the term designates

any horizontal member making a finish to the

bottom of an opening, and in tliis sense is used

in connecticju with masonry as well as fraunng.

Tlic doorsill of interi(n' doors is covered by
the saddle, or is shajicd into a form of a saddle.

The doorsill of a door at the head of a flight of

steps, or one which gives entrance to a story

raised above the outside surface, is practically

the same thing as tlie top step. Thus, in an

ordinary porch, or stoop, to a city house, there

are said to be so many steps beside the sill.

Door and window sills alike, when of stone or

fjl5

SILVER GRAIN
terra cotta, are usually cut or mouldeil with a
slight slope or wash on the u])per surface, and
this slope should be stopped at each end against

a lug (see Seating). In cheap and hasty build-

ings tlie lug is often omitted, and the brick wall

is rested upon this sloping surface, the crevice

being made gnod with mortar or spawls of stone.

Groundsill. That sill of a framed struc-

ture which is nearest the ground ; as, usually,

the principal sill of a framed house, whicii is

laid on the foundation wall two or three feet

above the level of the ground.

Mudsill. A sill laid on the ground for the

support of the structure above ; as in very

slight sheds an<l outhouses.

SILL COURSE. ^1. A string course or

belt course wliich is placed so as to include and
extend tlie sills of a window, or row of win-

dows ; or rarely of both doors and windows.

The sills may be of the same height as the

whole sill cour.se, but the wash or slope and

the mouldings by which the sill projects from

the face of the wall and drips the rain water

are not continued throughout the course.

B. A belt course set immediately below the

window sills, and upon which these latter seem

to rest.

SILO±, DIEGO DE ; sculptor and architect.

A son of Gil De Siloe. He erected, partly

from his father's designs, tlie cathedral of

Granada (Spain), at the beginning of the six-

teenth century.

Stirling-Maxwell, Annals of the Artists of
Spain; Bermudez. Diccinnariu.

SILVA. JOAQUIM POSSENDONIO
NARCISSO DA; li. May 17, 1806 ; d. 1896.

Da Silva spent his childhood in Brazil, and

returned to Lisbon in 1821. In 1827 he en-

tered the Acu(Umie des Beaux Art.s in Paris.

In 1833 he was apiiointed court architect at

Lisbon. He transformed the convent of La
Pena into the residence of the king, Dom Fer-

dinand, and restored the palace of the Duke of

Palmella.

Constrtirtinn Mnderni', April 18, 1896.

SILVE, GIL DE ; architect and sculptor.

Originally from Burgos (Spain). Gil is

known by tlie fine tombs of King Juan II.

and the Infante Don Alonso, which were jilaced

in the presbytery of the Chartreuse of Mira-

flores (Spain) by Queen Isabella. They were

begun in 1489 and finished in 1493, and are

among the latest and finest of the Gothic monu-

ments of Spain.

Stirling-Maxwell, Annals uf tlie Artists of
Spain : Bcrniudi'Z, Diccimiario.

SILVER GRAIN. In certain woods a pe-

culiarly brilliant grain and very decorative in

eft'ect, obtained by cutting in the direction of

the medullary rays ; that is, by sawing the

boards or planks in the direction of the radius
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SIMA SIZE

of the section of the log. It is peculiarly at-

tractive in oak, partly because of the oi)eiines8

of the other grain, with whicii the broad and

sniooth stripes of the silver grain contrast.

(See Quarter ; Wood.)
SIMA. Same ;is

( 'yniu.

SIMONE DA ORSENIGO ; arcliitcct.

Sinioiie came to thccojistruction of tlic catlie-

dral of Milan March 1, 1387. In a nicmoraii-

dum of Octolier in the same year he is called

iiizignerio fahricae. He seems to have l)ecn

tlie first supervising andiitect of the cathedral.

It is possible that the building was designetl by

him.

Bnito, Diinmo cli Milnno : AnnnU del Diutmo.

SIMONI. (See Buonarroti-Simoni, Miciiel-

angelo.

)

SINAN, ABDULLAH, PACHA; archi-

tect.

The most important Turl<isli architect. He
is credited with a large number of inoscjues,

minarets, schools, palaces, etc. His three prin-

cipal works are the mosque of Sultan Sclini I.

(built 1521-1527), the mosque of Sultan Sulei-

man I. (built about 1 550), and the mosque of the

Sultana Valideh, built for tlie mother of Sultan

Murad III. ; all at Uonstantino|)!e.

Edhem Pacha, V Architecture Ottomane ; Evlya,
Xarrative.

SINGING GALLERY. A gallery for sing-

ers, often, in cliurchcs of tlie Italian Renais-

sance, richly decorated with carving ; also can-

toria. (See Gallery, B.)

SINGLE FRAMED FLOOR ; ROOF.
One having only a single tier of Iteanis, or joists,

or rafters ; that is, a floor without girders or

binding beams, or a roof without principals,

having only common rafters. It follows from

the simplicity of constniction that in large

spans the beams or rafters have to be trussed

or in some way strengthened ; hence the com-

mon use of the term to denote a roof in which

the rafters are separately braceil as with tie

rods and a central jiin or post to each.

SINGLE HUNG. (See Hung.)
SINGLE MEASURE. In England, hav-

ing no mouldings on either side ; said of a

door. When moulded on one side only it is

accounted a measure and a half Wlien

moulded on both sides it is a Double Measure.

SINK. A receptacle for waste water, often

set under a faucet or tap. In modern plumb-

ing, a fl,\ture, usually rectangidar, and con-

nected by a trapped waste pipe with a soil or

drain pipe. Sinks are fitted up in kitchens,

sculleries, pantries, and housemaids' closets.

Sinks for the emptying of slop water are deeper

than ordinary sinks, anil are known as slop

sinks. (See Plumbing.)—W. P. G.

SINKING. Same as Settlement.

SINKROOM. In the United States, a

room in wiiicii a sink is placed; often having
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the water of a neighbouring spring brought in

by ]iiprs or borcil-out scantling.

SINK TRAP. A traf) for a sink arranged

to iiernut tiie discharge of water without allow-

ing sewer gases to escape into tlie room.

SITTING ROOM. A room arranged for

the use lil a liiiiiily or an association of fric^iids

for private and sociable gatherings, distinguislied

from a room riwcrved for tiie receiving of com-

jjany in a more formal way.

SIZE. An important clement in arciiitec-

tural design. Dimensions, as quoted in a talile,

are fretpiently misleading, because a low or a

slightly built building may be much longer than

one of many times its mass, its constructive im-

])ortance, or its architectural beauty. At the

•same time stati.sties of dimension are of value

if jiroperly understood ; for design in a very

large building cannot be compared with design

in a small one unless the comparison oi size be

also made with care. The buildings of aiitif)-

uity had rarely great comparative height, but the

two great Pyramids of Gizeh and some tem-

ples of Mesopotamia were remarkable in this

respect ; and in any comparison of interior

heights the Roman imperial vaulted halls are

important. Horizontal dimensions, howe\'er,

were sometimes very great among the Egyp-
tians, and also among the Romans.

The Great Pyramid of Gizeh in Egypt covers

a s(juare surface of about 754 feet on each side,

but was about 770 feet square when the outside

sheathing was complete. The second pyramid
is about 700 feet square on the plan. These
measurements are not to be compared with the

horizontal measurements of most great buildings,

because these pyramids are almost solid masses

of stone, probably built around and upon a na-

tive rock, but in the main a cairn of piled blocks

of limestone. The thirteen acres or more thus

covered with a single mound of stone is to be

comi^ared with the si.x acres occuiiied by tlie

Goliseum, itself considered a very massive Ijuild-

ing, although ojien to the sky and composed of

an elliptical ring of seats sujqjorted on vaulting.

The gi'eat tombs and temples of the plains

on the Euphrates and Tigris (see Mesopotamia,

Architecture of) do not seem to have rivalled

the Egyptian buildings in size, and their mass
was evidently of unburnt brick, with a fiicing

of hard brick, and only a substructure of stone.

The restoration by Chipiez of the Chaldean tem-

ple in successive stages gives a base of 3.30 feet

square for the actual nearly pyramidal mass.

Although the above-named solid piles of ma-
terial aftect no special architectural interest as

towerlike masses, imposing by their easily felt

height, their actual vertical dimensions are very

great. The Great Pyramid of Gizeh may be
described as 485 feet high to the apex of the

sheathing, its present height to the irre.gular

platform of the top being 451 feet. This is
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higher than the magnificeut spire of Strasburg

cathedral, of the modern church of S. Nicho-

las at Hamburg, of S. Stephen's at Vienna, or

of the Landshut church iu South Germany
;

and only two masonry buildings are known
to reach a greater height. (See the table of

heights below.)

The Koman thermae covered vast tracts of

ground ; and although this was partly open, iu

race grounds and promenades, and partly cov-

ered by low porticoes and other one-story build-

ings of no great pretensions, there were also

magnificent vaulted halls whose interior dimen-

sions ai'e unsurpassed. The thernue of Diocle-

tian have been described under Tliermae. The
thermie of Oaracalla have a great central mass

390 feet broad by 740 feet long, without in-

cluding the apselike projection of the circular

caldai'ium. Much of this central mass was at

least two stories in height, the ground story

itself being of very great dimensions. The
largest vaulted room was the tepidarium, 82

feet by 170 feet in its general dimensions, and

with projecting transepts and apses. As for its

height, the estimates ditt'er ; it may best be

judged by comparison with the building next

mentioned. Thus, the basilica of Maxentius

and Constantine can be rather closely estimated

as to its size. The span of its great hall be-

tween the walls was 82-| feet, but the project-

ing columns with the ressauts above them
diminish the span of the actual vault to 76

feet. This vault gave to the hall an interior

height -of 12.5 feet and some inches, which is

somewhat less than the height of the nave of

Cologne catheilral, with this consideration, that

Cologne cathedral is, like all Gothic buildings,

light and slender, built of small separate stones,

a soinewhat elastic construction, the vaults held

in place by the counter |)ressure of other vaults

or of flying Imttresses ; while the Roman build-

ing is of prodigious massiveness and built so as

to form a solid shell hardly capalile of exercis-

ing a thrust upon its ponderous buttress piers.

The largest cupola in existence is that of the

Pantheon in Rome, \i'.i feet span, and having

a height from the pavement within to the ocu-

lus very nearly equal to the horizontal dimen-

sion.

Tlie interior width of some large buildings

in Europe should be (H)mpared with that of the

basilica of Maxentius above. The naves of

great churches are nearly as given below. The
widths are in the clear between the piers

:

Beauvais catlu^dral, the luive, 42 feet 6 inches.

Albi cathedral in the .south of France, 62 feet.

(lerona in northeastern Spain, 7."5 feet (nuich

the largest Gotiiic nave. It was built long

after the great French cathedrals, and was the

special effort of a great builder, comparable
for originality with the cupola of Florence

catheilral).
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S. Paul's cathedral, London, 49 feet.

S. Peter's church, Rome, 88 feet. (The
style of these neoclassic churches excludes all

attempts at great spans of vaulting ; massive-

ness and a lai'ge proportion of supports to clear

spaces is rather their purpose. The great width
of the nave of S. Peter's is a part of its un-

approached greatness of scale.)

It is curious how nearly the proportions of

great classical, Gothic, and recent neoclassic

buildings, when their transverse dimensions are

considered, seem to have been inspired by the

same idea of proportion. Thus the nave of the

basilica of Constantine, given above, should be

compared -^nth S. Peter's church at Rome, 88
feet wide by 148 feet 6 inches high, and this

with the loftiest of all Gothic naves, Beauvais,

42 feet 6 inches wide, 153 feet 6 inches high.

These are the extremes ; most Gothic churches

would show greater width in proportion to their

height.

Table of heights :
—

Washington Monument, Wash-
ington, a plain obelisk . . .555 ft.

Cologne cathedral, two equal

steeples to top of cross . . 511 ft.

Philadeljihia " Public Buildings,"

or City Hall, to be . . 510 ft.

Hamburg, Germany, church of

S. Niciiolas . . . 475 ft. 6 in.

Strasburg Cathedral . . 465 ft.

L a n d s h u t, S o u t h Germany,
churcli of S. Martin . . 462 ft.

Chimney of furnace on the River

Mulde, opposite Freiburg, Sax-

ony 453 ft.

Great Pyramid to top of existing

platform . . . . 451 ft.

Vienna, church of S. Stephen,

south tower . . . 450 ft.

Rome, S. Peter's church, includ-

ing cross .... 435 ft.

Antwerp cathedral, north tower . 407 ft. 6 in.

Salisbury cathedral, central tower 400 ft.

Florence cathedral to toj) of lan-

tern of cujiola . . . 352 ft.

Chartres cathedral, so\ith tower,

com]:ilcted in the thirteenth

century . . . .340 ft.

Buildings entirely of metal are not to be

compared with those of masonry. Thus, the

central tower of the cathedral of Rouen, of

cast iron, is given as 488 feet, and the Tour

Eiffel, commonly called La Tour de trois cent

mbtres, is commonly rated at 1000 feet.

Of modern American business buildings it is

to be noted that they re.sendile in external ap-

pearance the massive fortress towers of the past,

of which the famous one of Coucy is 180 feet

5 inches in hciglit from the bottom of the paved

ditch, while tlie modern buildings are light of

structure, tlicir real fr;im(>work being of metal.
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New York, the Park Row buikling

to top of Jingle towers . . .'592 ft.

Same to top of level eoriiice . . .'{.'iS ft.

New York, The Aiiiericiui Surety

Co.'s building to toj) of level

cornice ..... .308 ft.

Chicago, the Masonic Temple . liG.'J ft.

(It does not appear to which cornice tliis

measurement is made.)

Finally, the aggregate dimensions of some
very large groups of Ijuililings, such as palaees,

should he givcu. Thus, the pahu* of the Vati-

can, at Rome, has an e.xtreuie length from north

to .south of 1392 feet. This includes the whole

fa(;ade on the V'ialone di Belvedere, along

which visitors pass to enter the museum. E.x-

treme width from east to west, including the

high buildings about the court of S. Damaso,
670 feet, the southernmo.st of the two great

courts, 211 by 488 in the clear. It is impossi-

ble to measure along any axis because of the

irregidarity of the plan ; the perimeter may be

estimated at 4292 feet.

The Louvre at Paris : the front on the Seine,

east and west in general direction, 1891 feet,

and that on the Rue de Rivoli about the same.

Perimeter, as if the Tuileries were still in place

between the Pavilion Marsan and the Pavilion

de Flore, 4974 feet. The length along tiie axis

of the great galleries and through the ditfercnt

pavilions, as if the whole building were extended

in a single line, 8475 feet, or much more than

a mile and a half The length of the colonnade

of the east front, 540 feet ; the Great Court as

fixed in the sixteenth century, about 400 feet

square, inside dimensions.

Windsor Castle : length in one line from the

Curfew Tower to the angle at the east terrace,

nearly east and west, about 1 460 feet
;
perime-

ter, 3670 feet.

The Trocad^ro Palace at Paris, opposite the

Champ de Mars : measured in a straight line

northeast and southwest, from out to out of the

curving wings, 1452 feet. Measured along the

convex curve of the northwestern wall, 1782
feet.

The Capitol at Washington : length north

and south, 751 feet. The building covers about

three acres, or less than a quarter of the surface

covered by the Great Pyramid.

S. Peter's Church at Rome : from outside the

narthex, nearly westward, to outside the princi-

pal apse, 712 feet.

Westminster Palace, London, including House
of Parliament and Westminster Hall : total

length on the river, including the Speaker's resi-

dence and Blackrod's residence, 885 feet. There

are eight courts surrounded by buildings which
are generally five or six stories high.— R. S.

SIZE (v.). To apply size or sizing, as in

prejiaration for painting and gilding.

SIZE (n.). Any glutinous covering matter
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applied to the surface of plaster and sometimes

to wood as a prejjaration for jiainting, (jr njore

especially for gilding with gold leaf. The jjur-

pos(! of it is to provide a jjcrfectly uniform sur-

face and one as littler porous as jjossible.

Gold Size. Such a glutinous application

(see Size; Sizing) as is found convenient for the

subsequent application of gold leaf in gilding.

This is applied to the plaster or wood, and
allowed to dry, partly, before the leaf is put

on.

SIZE DOWN. To diminish, continually

anil regularly, the size of rnendiers of a series.

Thus, slates are sized down from the eaves to

the ridge, in order to increase the ajiparent

extent of the sloping roof, and to add a jjictu-

rescpie charm to it.

SIZING. .1. The same as Size (n.).

li. The application of such sizing in sense A.
SKELETON. A frame of wood or iron

withnut the (•(ivering.

SKELETON CONSTRUCTION. That
which depends for its strength ujjon a skeleton;

especially, in modern building beginning about

1885, a manner of building in which, while the

exterior is of masonry, the whole structure is of

iron or steel which su]iports the exterior waOs
as w'ell as the roof It is common to carry

these exterior walls by means of cantilevers

upon which one story or two stories of such

walls are built up at a time ; so that the struc-

ture may be completed and the roof put on
before any part of the walls are in place. The
walls may even be built in the tenth story before

those of the eighth and ninth stories are com-
pleted, and so on. (See Iron Construction;

Office Building.)

Skew Vault or Arch: thr Triangle in the
Plan corresponds to the Elaborate Hor-
izoNT.\L Mouldings in the View, which are
THE Corbelling to carry the Wall .\bove.

SKEW (adj.). Set sloping ; inclined in

any direction, but most commonly in a hori-
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zontal plane. A Skew Arch or Skew Vault is

an arched opening or passage the axis of which

makes an oblicpie angle with the lace of the

wall (see Skew Arch, under Arch). The terra

Skew Back, below, is made up in the same

way from the obsolete term "back."

SKEW. Any member cut or set so as to

preseut a sloping surface ; especially for other

necessary parts of a structure to butt against,

as in a gable or the abutment of an arch.

SKEW BACK. That portion of an abut-

ment which is arianged to receive the thnist of

Skewback of Stone in One Block, for a
Brick Arch in Three Rollocks.

a segmental or flat arch, having an inclined

face corresponding with the adjoining voussoir.

SKEW CORBEL. Same as Kneeler, A

;

liut especially >me whicli projects considerably

beyond the side wall. Two such stones, one

on each side, widen the gable effectively at its

base ; and the corbel-like projections serve as

stops fur the eave gutters or wall cornices.

SKEW PUTT. Same as Skew Corbel.

SKIFFLING. (See Knobbing.)

SKIM COAT. (See Skimming.)

SKIMMING. The process of finishing the

surface nf plastering with a thin coat of lime

and sand putty, or plaster of Paris. Also the

coat so produced.

SKIRREH. In surveyors' work, a cord

wouiiil upiin a reel or prepared in another way,

for convenient delivery and recovery, used in

laying out foundations, trenches, anil the like.

(See Surveying.)

SKIRT. An aprou-piece or border, as tlie

moulded piece under a window stool, or the

plinth board or mopboard of a room or pas-

sage, which last is in the United States called

liasc or bascbniird.

SKIRTING : SKIRTING BOARD. Same
as l!:isi'. ('. (See also Skirt.)

SKYLIGHT. A glazed aperture in a roof,

whetlicr a simple glazed frame set in the jilane

of a roof, or a structure surmounting a roof

with upright or .slo])ing sides and pi'rliaps an

independent roof; the entire struct\u'0 coTisist-

ing wholly, or in large i)art, of glazed frames.

In its more elaborate forms, a skylight may be

constr\icted as a Lantern (which see), or may
have the semblance of a dormer window from
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which it is sometimes hardly to be distin-

guished. The term is, howevei', only applicable

to such lights when overhead, i.e. located

decidedly above, rather than at the sides of,

the space immediately covered by the roof,

although, perhaps, e.vtendiug considerably down
the lateral slopes of the roof. The frame is

either of wood, or, preferably, of metal, braced

or tied with iron rods, if of large size, the metal

sash bars being shaped with gutters to carry

off the water of condensation, and glazed with

sheets of fluted or rough plate glass, varying

from 12 X 48 inches and j\ of an inch thick

to 20 X 100 inches and JL of an inch thick
;

if ordinary double thick glass is used, the sheets

are from 9 to 15 inches wide, and from 16 to

30 inches long. In metal sash bars or muntins

these sheets are set without putty. Skylights

are often provided with ventilators arranged to

be opened or closed by cords from below, and a

flat decorated inner skylight is frequently

placed beneath the outer skylight in a ceiling

Ijanel, when it is desired to make this feature

an element in an architectural composition as

seen from beneath. Sometimes, as in the cover-

ing of interior courts, winter gardens, exposition

buildings, conservatories, marrpiises or canopies,

and hortii'ultural buildings, the entire roof is

a skylight, and is emjihasized as an especial

architectural feature, the frame in such cases

being of iron or wood. (See Greenhouse.)

Occasioiiidly smaller skylights are in tlje form

of glazed scuttles arranged to be opened for

access to the roof.— H. Van Beunt.
Double Skylight. One in which a lower

and usually horizontal glazed frame completes

the ceiling of a room or gallery, while the space

between this and the skylight jiroper serves for

ventilatiim.

Raised Skylight. One in which a curb or

coaming of some height raises the skylight

pr(i]ier above the level of the roof.

SKY LINE. The upper outline or silhouette

of a building as seen against the sky.

SKY SCRAPER. A name derisively ap-

plied, but geneially accepted, refemng to one

of the tall many-storied office buildings which

have become characteristic in the large cities of

the United States.

SLAB. Any piece of material of consider-

able breadth and little thic-kness as compared

til its length ; more specifically, an outside plank

as sawn from a log, having one rounded side

and consequently of very unequal thickness.

Except in the last sense the term is more

frequently apjilied to stone tiian to other ma-

terials. (Si'i till' fiilliiwing titles.)

SLAB BOARDING. A rough covering

witli shilis ;is ill siiiiic rural slicds.

SLAB DASHING. Kough casting a wall

with coarse mortar and pebbles. (Also written

Slaji Dashing.)
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SLAB HOUSE. A house built of wooden

slalis (ir loiiyh-lievvn plunks. Especially applied

to houses so made by the Iiidians of northern

California and the Northwest coast. Planks

were split out of cedar or other wood with

elk-horn and wooden wedges driven by stone

mallets. They were reiluced to any renuire<l

thickness by adzing. In size the jilanks were

something extraordinary at times, reaching such

dimensions as 4^- by 2-i feet. Some tribes

built houses with a roof of one slojie while

other.s put up a ridge or double ridge and miuh

two or more slopes. Several families lived

under one roof, and often a whole community

had but a single house. The dimensions were

sometimes as great as 75 feet long by 40 wide

and 15 high. The rafters were supported l)y

heavy posts set in the ground, and the i)laidvs

were tied horizontally on the sides between

upright posts, while those on the roof ran with

the slope and were grooved and overlapping.

The family apartments were separated by jxirti-

tions about 2 or 3 feet high and often higher.

North of the Strait of S. Juan de Fiica the

slab houses become even more massive, with

carving on the posts in front and sometimes

within. The totem posts set up in front are

elaljorately carved. (See Assembly House

;

Communal Dwelling ; Totem Post.)

— F. S. Dellenb.\ugh.

SLAB PLASTERING. Coarise jjlastering

such as was used in tilling between the beams

on the exterior of half-timbered houses in Eng-

land. Also Slap Plastering.

SLAG ROOFING. A plastic material made

by mixing coal tar, asphalt, or a similar material

with finely divided slag and sometimes other

hard material. This, when properly ajiijlied,

serves well for roofs of very low pitch.

SLAG WOOL. Same as Mineral Wool.

SLAP DASHING. Same as Slab Dash-

ing.

SLAP PLASTERING. Same as Slab

Plastering.

SLAT. A flat and thin board or strip,

especially if relatively narrow, usually of wood.

Rolling Slat. A slat in a Shutter, or a

Blind in sense ^1, which with tlie others in the

same panel is fitted into the frame by pivots,

and secured loosely to a rod, so that all the

slats are adjustalile together.

SLATE. In building, Roofing Slate ; that

is to say, a fissile variety of argillite used

mainly for roofing and, in more solid masses,

for sinks, floor tiles, mantels, and the like.

— Ct. p. m.

Roofing Slate is obtained by splitting the

larger masses into thin slabs, which are then

trimmed to certain standard dimensions. It

was formerly divided in Great Britain into

regular sizes known by arbitrary names. The
sizes most often used are Countess, 10" X 20",
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and Duchess, 12"x2 1". Otlnr sizes are

given as follows :
—

Double, 7" X 13". Empres.s, 1(5" x 20".

Lady, 8" x 16". Imperial, 24" x :30".

Viscountess, 9" x 18". Rag, 21" x :50".

]\Iarchioness,ll" x 22". Queen, 24" x JJG".

Princess, 14" x 24".

It does not ajipc^ar that these terms have

ever been common in the United States. It is

more usual to sjjecify the sizes, which do not

vary greatly. Thus, 8" x 10" is a good size

for smaller surfaces, and 10" x 20" for large

slopes of a roof. The varieties of slate are very

great, and the preference for this or that quarry

has varied from time to time, partly according

to the colour in vogue or called for by tlie

building in question, and partly by the favour

shown to a particular surface with or without

gloss and the like. Purple, green, and red are

the common colours, and each of these colours is

often very agreeable; moreover, it has been

found easy to make somewhat ettective patterns

of their condiination. On the other hand, the

very darkest slate, that which approaches black,

is preferied by many architects, and some of

the best qualities of slate are of this colour.

— R. S.

Riley, liuildimi ('unslrnrtiiiii for Bfi/iitni'rs,

189S).

SLATE BOARDING. The covering of

walls with slate, as if with boards or shingles.

SLATING. The .-qiplying of roofing slate

to the sheatliing boards or battens or strips

which are nailed to the rafters. As the slating

nuist overlap for a definite proportion of its

length, the distance ajjart of the places for nail-

ing can be determined beforehand. Thus, if

slates 24 inches long are used, and if it be re-

qidred that each slate overlap the one below

it for 14 inches (leaving 10 inches "to the

weather " in each course) then the rows of nails

will be 10 inches apart. Nails may be driven

near the centre of each slate or near the head;

it is rare that both methods are used, as two

nails to a slate of ordinary size is considered

sutticient. Nails should be of copper or be in

some way protected by a m.in-corrosive metal

composition, and the holes through which they

are driven must be luade in advance, which is

done usually by the sharj) point of the slater's

haninii'r.

SLAUGHTER HOUSE. A place, building,

or group of buildings intended for the slaughter

of domestic animals used for food.

The object of the jiublic abattoir, or highly

organized slaughter house, is to do away with

the nuisance and evils of scattered private

slaughtering places. In ancient Rome, under

the emperors, a guild of butchers existed who
were jirivilegcd to do slaughtering in special

buildings. In modern times, the organized pub-

lic abattoir originated in the beginning of the
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nineteenth century. Napoleon I., recognizing

the sanitaiy, comineicial, and economical advan-

tages of centralized public abattoirs, authorized

in 1810 their construction in the suburbs of

Paris, and decreed that private slaughter houses

be forbidden. In 1815 five public slaughter

houses were opened, covering thirty-eight acres

of ground. Since then large cities and many of

the smaller ones have followed the example of

Paris. In the United States large abattoirs

exist, particularly iu the large Western cities,

which are centres of the cattle market. Some
of these are immense establishments, fitted up

with elaborate machinery for rapid and humane

killing of a large number of animals, and with

well arranged auxiliary buildings intended for

the sanitary and commercial disposal of the offal

incident to slaughtering.

In Europe municijuil abattoirs are the rule

;

in the United States many abattoirs are built

by butchers' associations. Public abattoirs,

erected by a city, offer tlie best solution of the

problem of tiie sanitary control of the meat

supply ; cleanliness and sanitation can be en-

forced, and the slaughter stands or compartments

rented to butchers form a source of revenue to

the city. Abattoirs must be located in the out-

skirts of a city ; good facilities for the transpor-

tation of the cattle, by rail or by water, and by

the country roads, where the adjoining rural dis-

tricts are devoted to cattle raising, are required.

For the conglomeration of buildings a large area

of suital)le gi'ouud is required, and future exten-

sion must be considered in the original lay-out.

Markets for cattle to be slaughtered are best

f)laced adjacent to abattoirs, for by combining

the cattle market with the slaughter house, tlie

sanitary inspection of the meat supply of a city

is rendered more concentrated and efficient.

A jniblic abattoir consists of many buildings,

namely stables, large sheds and pens for the

animals to be slaughtered, subdivided again into

stables for oxen, calves, sheep, and pigs ; sepa-

rate slaughtering houses for each of the animals

named ; covered yards for dressing of carcasses
;

bmldings for diseased or suspected animals,

for storage of fodder for the animals, for cold

storage of meat, for the cleaning of entrails,

and for the conuuercial utilization of the offixl

(fat-rendering and Ixinc-boiling establishments)

;

an administration liuilding, ^^ith offices, rooms

for the butchers, for tlie sanitary insiiectors and
veterinaiy surgeons, laboratories for the micro-

scopical examination of the pork; toilet rooms,

bath houses, restaurants, etc. ; finally, a boiler

and engine house, with pumps, dynamos, and
refrigerating plant. To this is sometimes added

a wholesale meat market (see Blarket). The
generally low-roofed one-story stable structures

present no features diflering from rural cattle

stables (see StaTjle). The roadways b(-tween

the sheds and all open yards must lie well
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paved with durable pavement (like the Belgian

block pavement) and must have good surface

water drainage.

There are two types of arrangement of the

halls for slaughtering : in one there is only a

large common slaughtering hall ; in the other

two rows of smaller compartments are arranged,

one on each side of a central aisle, each compart-

ment being rented to one or several butchers.

The first-named type fixcilitatcs official inspec-

tion. The outer walls of the slaughter houses

may be of brick, or of iron with glass roofs and
sides. It is essential that the inside walls, to

a height of at least five feet, should be made
impervious, so tliat dried blood and scraps of

flesh adhering to them can be removed by means
of warm water. Walls may be faced with glazed

brick, or be of brick coated with asphalted

varnish ; the woodwork, if there is any, is

treated in a similar manner. Floors shoiUd

also be impervious, haid, duralile, and not too

smooth or slippery. As]ihalted and concrete

floors have proved to be but partly successfid,

for asphalt is apt to become soft in summer
time, and cement floors crack, or become chipped

or broken by the axe of the butcher. A good

pavement is formed of two layers of hard-burnt

lirick laid on edge in cement or concrete. Many
butchers prefer a wooden floor, of hea%'j' planks,

of Georgia pine, thoroughly calked at the joints

iu the manner of a ship's deck ; but as this be-

comes sjilintered by the blows of the axe in

slaughtering or dividing up the killed animals,

it is necessaiy to jiut down two layers of plank.

Tlie upper parts of the walls and the ceilings

should be frequently whitewashed. The sanitary

features of a slaughtering house include a very

ample and liberal supply of cold water, for the

watering and washing of the cattle, for floor

washing, fire protection, etc. ; a supjily of hot

water
;

proper sewerage and floor drainage

;

sometimes a chemical purification of the sewage,

slaughtering waste, and blood
;
plenty of venti-

lation ;
good fighting and special arrangements

for removal of ofial, animal manure, blood, fat,

entrails ; well-paved yards and streets, etc.

;

modern German abattoirs are frequently provided

with a rain bath (which see under Bath) for the

butchers' employees. The interior equipment of

slaughter houses compi'ises hoisting machinery,

cranes, truck, and iron tanks on wheels for the

manure and hides; barrels for the lilood ; weigh-

ing scales ; hydrants for watering and flushing

;

also a refrigerating jilant. The noxious vapours

and gases arising from the pans and kettles

should be passed through condensing tanks and

then under the fires of the boiler, and discharged

through the main chimney stack of the boiler

house. The dis|)osal of the manure from stable

yanls, cattle pens, hog pens, etc., should be

carried out with regularity ; tlie streets and

boulevards of the abattoir must be swept and
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washed, and buildings in wliicli diseased animals

are kept require disinl'wtiun. ,

Oscar Schwarz, M.D., Bnu, Einrii'htunrj und
Betrirh offentlirlicr iSchlacldhanscr niid Vie.hhofc,

Seijciml Kdition, Un-lin, 18'.I8; Ilimdh nch der Archi-

U'ktnr, I'art IV., Vol. III., 2 ; (jclMudc far Ldicnu-

milUd- Versorijumi, Second Edition ; Dr. Tljeo.

Weyl, Ilandhncli di'r Jliji/imu; Vol. VI., Part B;
G. "Ostlioff, MiirhflidUnn mid SfhUtchlhauscr

;

Stevenson and Mnri)liy, Trcitlise on Iliii/iene and
Puhlii- Health ; article on Slaunlitcr Houses, by

E. W. Hope, Vol. 1., 18'.)2, Fiflli and .sixlh Annual
Reports of Ma.ssaidui.setts State Board of llcallli.

Also the following papers contained in the Trans-

actions American Public Health A.ssociation, viz. :

Vol. II., 1870, Ur. Janes, on Abattoirs, H. (i.

Crowell, on Abattoirs ; Vol. VI., 1881), Dr. .James,

'•Abattoirs," Dr. G. Devron, "Abattoirs"
;
Vol.

XV., 1880, Dr. Salmon, '-.Meat Inspection" ; Vol.

XXII., 18I.M>, Dr. Bryce, " Municipal Meat Inspec-

tion " ; Vol. XXIII., 1897, Dr. I'earson, "Meat
Inspection." Also ZeiUrhrifl des osterr. In-

geuietir und Afchitekten-Vereins, Vol. LIT., No.

28, article by G. Witz on "Municipal Abattoirs."

W. P. Gerhard.

SLEEPER. A piece of timber laiil directly

on tlic ground as a base or support for a super-

structure, especially to carry the Hooring of a

cellar or ground story. Slee|)eis are taken from

timber which resists decay : in the United States,

locust or chestnut.

SLEEPING ROOM. A bedroom.

SLIDING POLE. (See Engine House.)

SLIP (I.). ^1. A narrow passage, as between

two buildings.

B. A bench or open pew in a church.

SLIP (II.). A small autl slender strip, as of

wood. The more usual term in the United

States is strip ; thus Parting Slip (A. P. S.
;

Riley) is always called in the United States

Parting Strip, (t'omjiare Lath.)

SLIP PIECE. A strip of wood attached to

a sliding member to serve as a wearing surface
;

specifically, a strip playing in a dovetailed

groiive to hold the object in place.

SLIP SILL. A sill no longer than the

distance between the jambs of an opening, so

that it can be set in the aperture after the walls

are built, instead of extending into the wall on

each side beneath the jauib.

SLODTZ, ANTOINE SEBASTIEN. (See

Slodtz, Michel.)

SLODTZ, MICHEL (MICHEL ANGE)
;

sculptor; b. 170.3; d. 1764.

He was a son of S^bastien Slodtz, sculptor, and

was of Flemish origin. He studied long in Rome.
There is a statue of S. Bruno by him at S. Peter's,

and a monument to the Marquis C'apponi in the

church of S. Gjovanni dei Fiorentini (Rome).

Returning to France, he made the two monu-
ments of the cardinals of Auvergiie, at Vienne

(Isfere). In 1747 he returned to Paris, and in

1750 made the monument to the Abbe Lanquet

de Gerzy at the church of S. Sulpice, Paris, his

chief work, and decorated the Chapelle de la
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Vierge. He was assisted in much of his work
by his brother, Antoine Siibastien Slodtz.

Gonsc, Sculpture franruise ; Seubert, /uJMst/er-

lexiain.

SLODTZ, SEBASTIEN. (See Slodtz,

Michel.)

SLOPE OF A ROOF. (See I'itih.)

SLOW BURNING CONSTRUCTION.
Any construction designed to diminish as tar as

j)ossible the facility of ignition, and to hinder the

spread of fire, while consisting entirely or iu

large part of combustible material.

This .system, .sometimes (udled Mill C'onstnic-

tion, has been developed by the Fai-tory Mutual

Fire Insurance Companies of New England, with

a view to bringing the construction of cotton

and woollen factories, ))a])er mills, and metal-

working establishments to the safest conditions

which can be made consistent with the use of

wood ; also to give stability and strength

coupled with adequate light, air, and ventilation;

and finally, at the least cost by the unit of the

square foot of occujjied floor, giving due regard

to tile respective uses to which the building is

to be jmt. It has been a gradual devel(3pment

of many years, ])roceeding wholly from the

interior motive or u.se of the pro])erty, without

regard to architectural display. The customary

method of con.struction at the present day is as

follows :
—

The basement floor is laid on well-drained

ground covered with a tar or asphalt concrete

in which heavy timbers may be placed, overlaid

with plank and board floors without danger of

decay. Cement concrete, being hygroscojiic, does

not serve the purpose, liut permits or promotes

the rapid decay of the wood laid in or upon it.

Asi>halt concrete is also a non-conductor of

heat and is warm to the feet ; cement or stone

floors keep the feet cold, hence the common use

of wooden clogs or soles in the stone-floored

weaving sheds of foreign countries.

The superstructure may be of one or more
stories in height. The modern textile mill

seldom exceeds three stories for the preparation

and the spinning of the stock, one story for

weaving. The modern machine shop is more

often one story in height than in excess. There

is a moderate relative dift'erence in the cost by
the unit of the sijuare foot of floor between the

one-story or many-storied building, a building of

two or three stories in height being on the whole

cheapest.

The structure consists preferably of brick

walls with the maximum of window space, the

top of the window lieing carried between the

timbers flush with the underside of the floor or

roof so as to give the maximum of top light.

Within these walls heavy timbers are carried

8 feet or 10 feet 4 inches or rarely 11 feet on

centres, preferably 22 feet span from wall to

post and from post to post ; the sizes of timber
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vary according to the ])roposed weight of

macliinery and stock to be placed upon them,

the weights in a textile factory rarely exceeding

seventy pounds to the square foot at any point.

Ujion these timbers are laid planks grooved antl

splined, of not less than 3 inches in thickness,

on 8-fbot spans, — 4 inches or more on the wider

spans,— covered first with rosin-sized jiajjer or

a fire retardent or waterproof material, tlien a

top Hoor, now iu the North customarily of birch

or maple.

The spaces between the timbers may be

sheathed solid or close upon the planks, or may
be in some instances protected by sheet metal.

Air Cell Asbestos Boanl, or Sackett Wall Board,

which retard ignition ; or it may be covered

with a porous wash or water paint. Beams
should never be oil jiainted under less than three

years, lest they shtiuU be exposed to dry rot.

The roof, of one-half inch pitch, is constructed

in the same uianner, covered usually with com-

position roofing of the best kind. In certain

cases, like the roofs over the Fourdrinier machines

in paper mills, where there is a very great con-

densation of moisture, a coating of 1-inch mortar

is sometimes placed between the plank and the

outer boarding of the roof, and the ceiling is

sheathed solid w^ithin, making a roof of at least

6 inches in thickness, which is sufficiently proof

against cold when properly ventilated to be

free from condensation. Varnish of the common
kinds is never used on any part of tliese wooden

surfaces, on account of the extreme hazard of a

tire passing rapidly over it.

It is not held that this construction of timber

and plank is free from the danger of fire, luiless

suitably guarded according to the degree of

hazard of the contents witliin. This solid

method of construction is, however, free of the

customary danger which affects hollow walls,

hollow floors, and hollow roofs, since in the

wooden flues of what is sometimes called " com-

bustible architecture " fire may pass from cellar

to attic fully protected from water.

In the mill of slow-l)urning construction auto-

matic sijrinklers jilaced between the timliers

sweep tlie ceiling with water on both sides of

the timbers whenever called upon by the occur-

rence of a fire. Hose streams tlirown from

either side may also sweep the fire completely

from the ceilings between the timbers.

The next most important point in slow-burning

construction in a building of many stories is

that each floor shall be absolutely cut off from

every other floor by avoiding all ojjen ways.

Staircases are plar^ed in towers, preferably out-

side the main building ; if within, cut ott' by fire

walls, the doorways being protected by suitalile

fire doors made of wood encased in tin, with lock

joints, the nail heads being covered. Belts or

ropes for driving the machin(M'y are also (tarried

in .separate towers without openings into the

5:51

main mill. The sanitary and other appliances

are also constructed in separate towers without

any open way from floor to floor ; adequate fire

escapes being attached at suitable points outside

the mill.

This factory floor has never been burned
through by any fire occurring in the working
department of the factory. All fires that have
passed from one story to another have either

passed tlirongh belt holes or by open jjassage-

ways. In two instances of storage in large

quantity, where stock has taken fire at the

bottom of the pile, the heavy floor has been
burned through.

The tendency in modern days has been, espe-

cially in cotton mills, to adjust the size of the

floor to certain elements of the mechanism. The
modern cotton factory is usually 126 to 128 feet

in width by any suitable length, that width
giving free play to the mule sjiinning machine
of the size that will give full employment with-

out overwork to one spinner. In other words,

the plans for placing the machinery are made
before the floor spaces are laid out.

Another method of construction is to put up
a self-sustaining timber frame, the outer post

being reces.sed in a pilastered wall wholly free

of any fixed connection with the wall itself, a

baiul or tie being placed across the recess in the

pilaster and across the post but not attached to

the post itself. Every post is given its own
support on its own separate pier, the foundation

of the wall, which may be very light, being

separated. In this waj', if there is any shrinkage

or settling of the wall, which is apt to occur,

especially in high buildings, it does not throw
the alignment of the timbers out of level. The
atljustment of shafting therefore takes much less

time and is nuich more certain. In this method
of construction the substance of the wall may be

almost veneer, the greater part consisting of

windows.

It is now customary to glaze these windows
with fine ribbed glass in true curves, inverse and
obverse, twenty-one ribs to the inch, ribs set

vertically. This type of glass difl'uses the light

throughout a very wide building, giving daylight

free of shadows— a most important ftictor,

es])ecially in weaving. When the inside work

is ilusty, the ribs are placed outside. Where the

outer side of the window is exposed to smoke or

soot, the ribs are placed inwardly. In special

jilaces prismatic glass is used in place of the

factory ribbed glass.

After this building is constructed, the great-

est care is taken not to fill it up with com-

bustible shelves, wooden pai'titions, or other

dangerous elements in construction. Incom-

bustililc material is chosen as far as possible for

tlu'se purjioses. Closets, cupboards, and con-

cealed si)aces are avoided to the utnmst, the

purpose being that there be no place either
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in I'Dof, Hoor, or wall, or within the bnildinj,', in

whicli lire may bo protected tVotn water, or in

whieh vermin of any kind ran hirk.

What is called slow-liurninj^ ('onstrui-tion

should never be adopted withcjut due rej;ard

being given to all the principles of mill con-

struction : the separation of each floor from

every other, the avoidance of open ways, the

avoidance of varnish upon inside finisii, of com-

bustible shelving, and yet more without giving

full regard to adeipiate apparatus for the extinc-

tion of fires. Wood will furnish material for

fire, however disposed. All that is claimed for

slow-burning construction of wooil is that its

adojition gives rcailier opportunity -to extinguish

a fire than any other at a low cost.

Whether or not this methoil of construi:tion

is better or worse than the modern steel con-

struction, depends upon many conditions which

cannot be dealt with in this treatise. Unless

the steel is protected ade(iuately from the heat

generated in the ignition of the contents of the

building, the complete destruction of the steel

frame building may not follow, but so long as it

stands, it serves to hold the contents mider con-

ditions which will assure their complete, or

nearly complete, destruction by tire. Slow-

burning mill construction in its place and for

the purposes for which it has been develo|)ed,

has proved to be cheaper, safer, and lietter than

any form of so-called fireproof mill yet inveiitoil.

The losses by fire on many hundred million

dollars' worth of factories constructed on these

rules, and fully protected with apparatus for

extinguishing fires, have, for five years, October,

1895, to November, 1900, inclusive, been less

than four cents per annum on each hundred

dollars of risks carrietl liy the Senior Factory

Mutual Fire Insurance Companies, or less than

twenty cents per one hundred dollars— for five

years' uisurance on over #000,000,000 worth

of so-called "special hazards."

— Edward Atkinson.
SLUSH (v.). In masonry, to throw mortar

on top of a course to form a bed for the next

course. Slushed work permits bricks to be laid

dry on such a bed in the interior of a wall, and
makes inferior work. Shoved work requires

each brick in the interior of a wall to be sur-

rounded with mortar so as to avoid any dry or

open Joints. (See Shove .Toint, under Joint.)

SLUTER, CLAUX (NICOLAS) ; sculptor

(invuiier); d. 1404 or 1405.

Philippe le Hardi, Duke of Burgundy, founded

the Chartreuse of Champmol at the gates of

Dijon (Cote-d'Or, France), in 1.383. To build

and decorate this monastery, with its church and
his own monument, he called together many of

the best architects and sculptors of his time,

chief of whom were Andr(5 de Dammartin (see

Damraartin, A. de), Jean de Marville (see

Marville, J. de), and Claux Sluter. Jean de
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Marville directed the sculptors until his death

in 1.389, when Claux Sluter of th(! (Jomt^

d'Hollande took control. The earliest of the

sculptures of the Chartreuse are the figures on

the poi-tal of the church. Of these the Madonna
is probably Ijy de Marville, but the splendid

statues of Philippe lo Hardi, his Duchess
Marguerite de Flandre, S. Jean and S. Marguerite

are by Sluter. Sinter's most characteristic work
is the so-called Puits de Mo'itse (Well of Mo.ses).

This was intended to be the base of a Calvary

(crui'ifixi(jn group) which stood in the cloister of

the (Chartreuse. The design of this work is by

Sluter. He was assisted by his nephew, Claux
de Werwe (see Claux de Werwe), who in 1398
began to take control of tlii! work. The great

monument of Philippe le Hardi in the museum
at Dijon was undoubtedly designed and begun
liy Sluter, but the scul|(ture itself, especially the

famous pleurants (mourners) about the base, is

the work of Claux de Werwe. In 1404 Sluter

retired to the Abbey of S. Etienne at Dijon,

where he died.

Gonse, Sculpture fran^aise ; Gonse, V Art
(lothiqnf; Cliabfuf, Dijon ilnnumi'nts H Snu-
renirs; Hmwncll, Fnnicli. Art; Manjuis L. Ue
Laborile. Les Dues dc Douryoyne.

SLYPE. Same as Slip (I., A); written in

this form, which it retains from the fifteenth

century, it is used in ecclcsioloi;ical writing.

SMIDS, MICHAEL MATTHIAS ; archi

tect; It. July II, HiiilWui KutterdaH]) ; d. July

24, 1692 (in Beriin).

He was court architect of the great Elector

Fiiedrich Wilhelin, and rebuilt the Marstall-

gebaude (Berlin) about 16G6.

Borrmann, Denkmaler von Berlin.

SMILIS ; sculptor and architect.

Suiilis was probal)ly from jEgina, Greece.

He flourished in the sixth century b.c, and
was associated with Theodoras (see Theodorus)

and Rhoecuss in the construction of the laby-

rinth at Lenuios and the Temple of Hera at

Samos. He made the statue of Hera in that

temple, and a group of the Hoars, which was
preserved in the Heraion at Olynipia.

Collignon, Histoire de hi Sculpture yrecque.

SMIRKE, SIR ROBERT ; architect ; b.

1781 ; d. April 18, ISUT.

In 1796 he entered the office of Sir John Soane

(.see Soane, Sir J.), then occujiied with the build-

ing of the Bank of England, and in the same
year became a student of the Royal Academy.
In 1799 he won the gold medal for design. He
visited Athens in 1803, while Lord Elgin was
removing the sculpture from the Parthenon.

He also visited Sicily and made drawings of the

architectural remains there. Smirke was em-

ployed on the Mint, London, in 1809 ; and in

1845 was placed by Sir Robert Peel on the

commission for London imiiroveraents. He built
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Lo\rther Castle and Eastiior Castle, and in

1808 rebuilt Covent Garden Theatre (burned

in 1858). One of his most important works is

the main larade of the British Museum
(London).

Edward Sniirke, Memoirs of Sir Robert Sinir/ce;

Arch. Pub. Sue. DictiaiKiri/.

SMIRKE, SYDNEY; architect; b. 1799;

d. Dec. 8, 1877.

A brother of Sir Robert Smirke (see Srairke,

Sir R.). In 1828 he was clerk of the works

at S. James's Palace (London). At the British

Museum, about 1855-1857, he designed and

built the great circular reading room.

Arcli. Pub. .S'df. Dictionnry.

SMOKE EXTRACTOR. Any device, as a

hood or ventilator at the top of a chimney, by

which an upward draught is maintained or

accelerated.

SMOKE TOWER. Any high construction,

more important tlian a chimney stack, used to

convey smoke from a building to the outer air,

as in snnic churches.

SMOKE VENT. An opening in a roof,

generally of some primitive dwelling or hut, by

which .smoke may escajie.

SMOKING ROOM. An apartment set

asiile for tin- use of smokers.

SNACKET. In Scotland, a latch, hasp, or

catch for a liour.

SNECK. A latch ; local British ; the term

applied especially to one of several ancient

forms of thumb latch.

SNECK (v., I.). To fasten with a sneck.

SNECK (v., II.). To dress stone roughly.

(See Suecked Rul)ble, under Rubble.)

SNOW BOARD. A continuous board

secured at the foot of a roof slope to .serve as a

snow guard.

SNOW GUARD. Any device intended to

prevent snow from sliding off a sloping roof;

especially, in the United States, one of several

patented contrivances intended to be arranged

in successive regular rows across the slope,

commonly formed of a loop of wire.

SNOW HOUSE. A habitation built of

snow. (See Iglugeak.)— F. S. D.

SOAKER. In Great Britain, a piece of

metal used in Hashing, each piece being of the

size of one oi' the slates or tOes of the roofing,

and the soaker being laid with the slates or

tiles in their courses. In the United States,

called step Hashing.

SOANE, SIR JOHN ; architect ; b. Sept.

10, 1753; d. Jan. 20, 18:57.

His name was originally Swan. He changed

it to Soan, and afterward to Soane. He was
the son of a bricklayer, and in 17G8 entered

the service of the younger George Dance (see

Dance, G., II.). He afterward studied with

Henry Holland (see Holland), and at the schools
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of the Royal Academy. In 177G he won the

gold medal of the Academy, and a travelling

stipend which enabled him to spend three years

in Italy. From 1788 to 1833 he held the

office of architect and suiTeyor to the Bank of

England. The facade of this building is one

of the best of his works. Between 1791 and
179-1 he was clerk of the works at S. James's

palace, the Houses of Parliament, and other

public buildings in Westminster, and in 1807,

clerk of the works at the Royal Hospital, Chel-

sea. In 1802, Soane was made Royal Academi-

cian, and in 1806, jjrofessor of architecture at

the Royal Academy. In 1836 he built the

State Pai)er Office, destroyed in 1862. His

house in Lincoln's Inn Fields and his large

collection of art treasures were left to the

nation, and constituted by act of parliament

the Soane Museum.

Fergusson, History of the. Modern Styles of
Architecture ; Stepheu-Lee, Dictionary of Na-
tional Bioiirnpfiy.

SOAPSTONE. A soft stone having a soapy

feeling, composed largely of foliated talc, or

steatite, and used in making sinks, stationary

washtubs, etc. (See, also, Potstone.)

— G. P. M.
SOCIETIES OF ARCHITECTS. (That is,

composed wliolly or in jjart of architects.)

The Academies of Europe, which have existed

in great numbers for three hundred years, were

known under various names signifying devotion

to different departments of fine arts, many of

them including architecture. These .-Xcademies

of Fine Art were sometimes organized only to

afford instruction, while others were associations

of professional artists of ditt'erent classes. It

will be endeavoured in this list to include only

those in which professional architects were

associated. Many societies are composed of

architects and engineers, like mo.st of those in

Germany and Austria-Hungary, and others are

societies of architects and arclifeologists. There

are also many societies of archeology, composed

mostly of architects ; but in most archajological

societies, such as exist in nearly every European

city of any consequence, and a few in America,

the influence of architects does not predominate.

As compared with them, the number of purely

architectural societies is very limited. The fine

art societies, first referred to herein in each

country, are those in which professional archi-

tects are believed to have had administrative

functions. Then will follow, more specifically,

architectural societies in each, most of which

are of comjiarativcly modern origin.

Auntria-IIiinrjarii. An Academy of Paint-

ing, Sculpture, and Architecture was founded in

Vienna in 1705. There are also Societies of

Aichitects and Engineers in Vienna and Prague,

and in Buda|)est, where there has recently

been a great revival of architecture.
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Belgium. The Central Society of Archi-

tecture of Belgium was founded at Brussels

in 1872. Its monthly publieation is called

U Emulation. It has a defensive league like

that of the Central Society of Architects of

France.

(Janathi, Dominion of. Tiicro is a Quebec

Institute of Architects, which lias recently been

instrumental in having a law passed liy the

Parliament of the I'rovince of Quebec reijuiring

the official registration of architects, somewliat

similar to tliat now in force for examining and

licensing architects in the state of Illinois.

The headquarters of the Institute is at Mon-
treal. There is also an Institute of Architects

in the Province of Ontario, with headquarters

at Toronto.

France. The Academy of Architecture

was founded in 1671, and existed down to the

breaking out of the revolution of 1780. In

1819 the now existing Academy of Fine Arts

was definitely founded. This is one of the five

great divisions of the Institute of France ; it

con.sists of the five sections : painting, sculpture,

arcliitecture, engraving, and nuisic, and is com-

posed of forty members. Its chief duty toward

the art or profession of architecture is in direct-

ing certain competitions, giving the prizes, in-

cluding the great Prize of Rome (which see),

and nominating candidates for professorships

and the like. The Academy of France at Rome,
which also was founded in the seventeenth

century, still continues to occupy the Villa

Medicis, which it has held ever since the be-

ginning of the present century ; but this is

rather a school than a society.

Of distinctively architectural societies in

France, the Central Society of ArchitectSj

founded in 18-fO, takes the lend. It not only

holds regular meetings, but periodical con-

gresses, to which all the Architects of France

and visitors from other countries are invited.

Its first bulletin was i.ssued in 1851, and its

Annales in 1875, since which time it has con-

ducted the congresses just mentioned. It now
has 500 members. The congresses have been

held annually since 1873. Its publications

are : Manual of the Laws of Buildings

(Paris, 1878-1881), and Price Lists Applica-

ble to Buildings (1883-1893). Under its

auspices was established in 1884 the Architects'

Mutual Defense Association, of which there

are 340 members, a sort of mutual assurance

against the rigorous provisions of the French

laws concerning the personal responsibilities of

architects. The National Society of Architects

of France was founded in 1872, anil in 1891 it

was changed to the Professional Union of the

Architects of the Department of the Seine,

with 150 members. It publishes a fortnightly

journal called T/ie Architect. A society was

organized in 1877 called the Friendly Associ-
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ation of Architi!cts Honoured by the Govern-

ment, comprising those who had obtained the

dildoma of "Architect" from the National

School and tho.se who had obtained the Grand
Prize. There are 230 members. It is a sort of

Corps d'Elite of French architects, and p>ib-

lishes an annual bulletin. The Union Syiidi-

rxde of French architects was formed in 18U0,

composed of architects, inspectors, designcr.s,

ilecorators, and the better chiss of operatives,

comprising the independents or free lances of

the profession. There are thirty-two local

societies in France, among which is the

Academic Society of Architecture of Lyons,

the oldest of all existing French Societies, and
which stands first in importance, founded Dec.

18, 1829. Connected with it is a society of

assistants and students called the Architectural

Union of Lyons. Of other departmental socie-

ties are the Provincial Society of Architects of

the North of France, The Provincial Society

of Architects of the Southeast of France, and a

l)rovincial society with headquarters at Lyons,

which comprises the members of twenty local

societies. (See Arcliitei-t, The, in France, for

the laws regulating the [tractice of the profes-

sion, and col. 140 for French societies.)

Germany. The Royal Academy of Arts

was founded in Berlin by Frederick I. of Prus-

sia in 1699. After the failure of the acade-

mies that iiad been established in Munich in

1759 and 1770, the present Royal Munich
Academy was established by Joseph I. of

Bavaria in 1808. The following German
cities have mixed societies : Berlin, Architects

and Engineers, founded 1857 ; Constance,

Architects and Builders, founded 1881 ; Dres-

den, Architects and Engineers ; Hanover,

Architects and Engineers ; Munich, Architects

and Engineers. German architects have held

congresses since 1853.

Great Britain. In England the Royal

Academy is supposed to deal with all the arts,

and has always included architects in its mem-
bership. The couunittee which petitioned the

King (George III.) had for its chairman Sir

William Chandlers, architect, Dance, architect

of tlie Mansion House, also being a menilier.

Sir Joshua Reynolds was the first president,

and Sir William Chambers, treasurer. Archi-

tectural drawings are shown at its annual

exhibitions.

There io in Edinburgh a Royal Scottish

Academy of Painting, Sculpture, and Archi-

tecture, founded in 1825 and incorporated

under royal charter in 1838.

Of distinctively architectural societies the

Royal Tnstitnte of Briti.<ih Architects (called

R. I. B. A.) stands first. It was organized in

1834 as the Listitute of Briti.^h Architect.'^,

and chartered by William IV. in 1837, and

subsequently, through the infiuence of the late
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Prince Albert, the Queen permitted it to prefix

the word " Royal " to its name, and instituted

tlie " Royal Uolil Medal for the Promotion of

Arciiitec.-ture." A new charter was granted in

the fiftieth year of the reign of Victoria (ftlarch

28, 1889), under which it is now conducted.

Under the existing by-laws "Any non-metro-

politan architectural society in the United

Kingdom, or in any colony or dependency of

the United Kingdom, consisting in whole or in

part of jjrofessional members, may, subject to

such regulations, limitations, and restrictions

as may from time to time be prescribed by

resolution of the Royal Institute, be allied

with the Royal Institute." The Institute in

1899 had 618 Fellow members, 993 Associate

members, 46 Honorary Associates, comprising

a total subscribing membership of 1657.

The Architectural Association (London) is

incorporated under the authority of the Liter-

ary and Scientific Institutions Act, 1854.

The objects of the Association are, " to j)rovi(le

and afibrd facilities for the study of architec-

ture, and to serve as a medium of friendly com-

munication between the members and others

interested in the study and progress of archi-

tecture." The ]iresident is ipso facto a mem-
ber of the Council of the R. I. B. A. Jlany

of its members are Fellows or Associates of the

R. I. B. A. Its membership, like that of the

Institute, is not confined to London, but com-

prises also architects from other parts of the

United Kingdom. (See Architect, The, in

England.)

Of local societies not affiliated with the R. I.

B. A. are those at Oxford, 1837, and Edinburgh,

1850. The Cambridge-Camden Society wns

once a great power in connection with the Gothic

revival during the middle of the century. It

was composed of High Church clergymen and

architects, ami issued many valuable publica-

tions. It was mainly instrumental in reviving

tlie ancient forms of worship in the churches of

the establishment, vestments, church furniture,

and fittings, and decorative work allied to Gothic

architecture.

The Society of Architects, London, is inde-

pendent of the R. I. B. A. It was founded in

1884, and ini/or])oratcd under the same authority

as the Architectural Association in 1893. Its

objects are similar to those of the Architectural

A.ssociation, but have a more practical turn and

concern more the jiractice of architecture. It

also has a very thorough educational department,

and requires an educational test for membership.

In 1899 it had 509 mendicr.s, 17 honorary

members, 10 associates, and 15 students. It

publishes a monthly journal.

There is also in London a Society of Anti-

quaries, famous for its periodical Archd-nloiiiu,

which was incorporated as early as 1751. This

society is still in existence, and cnnunenced a
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movement in November, 1888, to bring about

the union of all the archaiological societies of

the L'nited Kingdom. A consultative central

body was formed by it in 1890, compo.sed of

reitresentatives of all the county societies. Tlie

Societji of the Dilettanti was founded in 1734.

In 1769 it published a folio volume on Ionian

antiquities, and later, in 1797, supplemented

the investigations of Stuart and Revett (to

which it had contributed material support) by

another volume entitled Antiipiities if Ionia.

In 1817 it pulDlished a still later volume en-

titled Unedited ^Intiquities of Attica. There

is also a society for the preservation of ancient

buildings. (See Restoration.)

There is also the Royal Archaeological Insti-

tute of Great Britain and Ireland, and the

society which publishes the Archceolorjicul

Journal, and the British Archoeological Asso-

ciation, which publishes its own journal.

There is an Architectural Institute of Scot-

land located in Edinburgh, which publishes

transactions, and a Society of Antiquaries of

Scotland.

In Irelan<l are similar associations ; The
Royal Institute of the Architects of Ireland, and

the Historical and Archieological A.s.sociation of

Ireland.

Ituhj. An Academy of Architect\ire was es-

tablished as early as 1380, in Milan, by Gale-

azzo Visconti. The Society of S. Luke, of

Florence, is also one of the oldest art societies

in the world and is still in existence. It was

founded by one of the Medici family in 1350.

There was an earlier Academy of the Fine Arts

established in Venice in 1345 also named S.

Lidvc. The Academy of S. Luke at Rome was

founded in 1595, and is still in existence. The

French academy is somewhat related to it by

tutelage and descent. Of modern societies the

In.stitut de Corrispondenze Archaologica, of

Rome, was established in 1830 for tiie investi-

gation of the ancient monuments of Italy, and

has been mainly supported by tlie Prussian gov-

ernment. It has issued many valuable publica-

tions. (See Architect, The, in Italy.)

Japan. There is an Institute of Japanese

Architects, with headquarters at Tokio, which

has a large membership.

Netherlands. The Society for the Encour-

agement of Architecture was founded at Amster-

dam in 1819, and reorganized in 1830, after the

separation of Belgium from the monarchy of the

Netherlands. It has about a thousand members.

Russia. In 1674 Peter the Great founded

and endowed an Academy of Sciences, in wliicli

the Empress Elizabeth (r. 1741-1762), at the

suggestion of Count Shuvaloft', estal)lished an

Inqierial Academy of Fine Arts at Saint Peters-

burg. Catherine II. increased its revenues and

built the present academy, which e<lucatcs archi-

tects as well as other artists. It is an immense
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estalilisliiuoiit, and siipimrts its stu(l(!iits from

cliildliood until they gnuiuatc. Tiie Mcjscc.iw

Arclueological Sni'icty n'l'i'iitly (ipcned u iiuiseiiiu.

An Arcluuolcigical (Jongi'i'ss iiaw alsu bcun insti-

tuted in the same city.

iS/iain. In Madrid an Academy of Paintiijg,

Sculpture, and Architecture was founded in

1752 by Philip V., and is still in existence.

Madrid also has a Central Society of Architects.

Sweden. There is a Royal Academy in

Stockholm founded by Linn;eus in ITSU, under

royal charter.

Switzerland. In Switzerland there are so-

cieties of arcliitccts and engineers at Basel, Lau-

saime, and Zurich.

United Staten. The National Acadeniif

of Design,, located in New York, was founded

January 15, 1826. Three architects were

among its founders, and it set out to encourage

architecture as well as the other fine arts. It

long since ceased to give recognition to it, and
there are now no architects in its membership.

The first specifically architectural society in

the United States was known as the American
Iniititution of Architects. It was organized

in Philadelphia, Dec. 7, 1836, and com-
prise<l twenty-three professional, two associate,

and twenty-five honorary members. It had a

desultory existence for twenty years.

The American Inatilute of Architects was
organized in New York, Feb. 2.3, 1857,

and held regular meetings at New York up to

the breaking out of the Civil War in 1801.

The meetings were resumed in 1864, and con-

tinued up to the time of the reorganization of

the Institute into a federal body, composed of

local chapters in the several cities. The first

chapter, that at New York, was organized

March 19, 1867, with thirty-two Fellows and
four Associates. Since then the Institute has

only met in annual convention, the first conven-

tion having been held Oct. 22 and 23,

1867. Up to October, 1897, there had been

thirty-one conventions. There is, since Novem-
ber, 1898, a house in Washington, D. C, called

" The Octagon," wliich is occupied by the Insti-

tute, and in which is the ottico of its secretary

and treasurer. In 18:>9 an important event in

the history iif the A. I. A. was the consolidation

with it of the Western A.'isociation of Archi-

tects, which was accomplished at tlie annual

convention in Cincinnati. The Institute now
has (1899) 22 local chapters, 418 fellow mem-
bers, and 60 associate members, liesidcs honorary

and corresponding members. Each chapter may
have members, associate or junior, who are not

fellows or associates of tlie Institute.

The Western Association of Architects was
organized at Chicago in 1884, and has a large

member.ship. In 1889 it was consolidated with

the American Institute of Architects, as ahoxt

stated.
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Tlie ^[rchitecturul Leaijne of America was

organized at Cleveland, Ohio, June 2, 1899,
by a convention of representatives delegated by
nearly all the architectural clubs in the United
States and one in Canada. It holds annual

conventions in ditterent cities, to which dele-

gates arc regularly accredited by the clubs com-
posing the league. Its main work is the

regulating of exhibitions of architecture and the

allied arts, which take i)lace succe.s.sively at

the seats of the .several clubs. The architec-

tural clubs of Pittsliurg, Washington (I). C),
Toronto ((.'anada), Cleveland, Detroit, Chicago,

and Saint Louis, the Architectural League of

New York, the T-S()uare Club of Philaik'lphia,

the Chapters of the Institute at Pittsburg and
Cincinnati, and the Architects' Club of the

University of Illinois are in the League.

The Archuiological Institute of America
was organized in Boston in 1879, and has made
much progress in architectural research in

classic lands as well as in America. Arclue-

ologieal societies in the different cities are affili-

ated with this body. The American schools at

Rome and Athens are supported by a.ssociations

organized for that pur]iose, which are closely

connected with tlie Arrlui-iAiKjical Institute of
America. It publishes quarterly The Ameri-
can .Tourncd of Archceology.

The Art In.ititute of Chicago supports a

school of architecture in conjunction with the

Armour Institute.

Tlie Boston Society of Architects, founded

a few years earlier, was affiliated with the

American Institute of Architects as a chap-

ter in 1868, but still retains its separate

name.

The Architectural League of New York is

a strong body of architects, mural jiainters,

sculpt(jrs, and decorative workers who have to

do with building. It was organized in 1881
and reorganized in 1886. It is both jirofes-

sional and social, and has annual exhibitions.

Boston, Philadelphia, Cleveland, Detroit,

Chicago, Cincinnati, Denver, San Francisco,

Washington (D. C), Pittsburg, Toronto (On-

tario), and Saint Louis also have architectural

clubs composed mostly of the younger members
of the profession, and to which draughtsmen

are admitted. Many of them hokl annual

exhibitions.

The Chicago xirchilects' Business Associa-

tion, now three years old, is tlie first of the kind

ever organized
;
(but see aliove the Union Syn-

dicxde in France, and the Society of Architects

in Great Britain). It was instituted for the

purpose of regulating the business affairs of

architects and their relation to various parties

with whom they are brought into contact, to

watch legislation affecting architects, and to

enforce professional morality. It has (1900)
151 members and is rapidly increasing.
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Encyclopedia Britaiuticu, s.v. Academy (Socie-

ties) ; also American Supplement of same, s.v.

Archceology ; Encycloj>edie de rArchitecture et de

la Construction, P. Planat ; Paris, Dujardin et Cie.,

1888-1890 ; Cummings, Historic Annals, N. A. D.
address of S. F. B. Morse, p. 37, George W. Childs,

Philadelpliia, 1805 ; Transactions of the American
Institute of Architects, 1809, The Architectural

and other Art Societies of Ettropc, by A. J. Bloor
;

Proceedings of the A. I." A., 181IU, Paper by A. J.

Bloor ; The It. I. B. A. Kalendar, published an-

nually at 9 Conduit St., Hanover Square, London,
W. ; Year Book of the Society of Architects, pub-
lished annually at S. James's Hall, Piccadilly,

London, W. „ „ ,,,
Peter B. Wight.

SOCKET. A depression or cavity, shaped

to receive and hold in place the foot of a cohiinu

or beam, or the end of a bolt ; or, in the case of

heavy doors or the like, a revolving pivot.

SOD. The thin layer of soil matted together

by the roots of grass and other small herbs which

forms the surface of a lawn or grassy field ; also,

with the article, a small jnece of this layer.

Turning the First Sod. A ceremony akin

to laying the corner .stone. (See Break Ground,

under Break, and Corner Stone.)

SOD HOUSE. A habitation of sod or of

earth, — stones and sod together. The roof is

generally of poles or logs, covered with earth

and sod. For that used by the Eskimo, see

Turner, Eleventli Annual Report United States

Bureau Ethnology. (See also Dugout.)
— F. S. D.

SOFFIT. The luider side of a structure, es-

pecially of comparatively limited extent. Thus
the under si<le of an arch or lintel and the slop-

ing surface beneath a stair would be called

soffits. — W. R. H.
SOIL PIPE. A vertical pipe which receives

the discharge from water-closets with or with-

out wastes from other plumliing fixtures. (See

House Drainage.) — (!. P. M.
SOISSONS, BERNARD DE. (See Ber-

nanl de Soissnns.)

SOISSONS, JEAN DE. (See Jean de

Soi.ssoiis.)

SOLAR. An upjjer story ; hence a separate

or private room, as in an early English dwelling

house. (See Solarium.)

SOLARI, CRISTOFORO (il Gobbo) ; .sculp-

tor and architect.

An architect of the school of Bramante (see

Braraanto) in Milan. His mo.st important build-

ing is the church of S. Maria della Passione

(Milan). He is supposed to have worked on
the facade of the Certosa at Pavia and the

tombs of the Vi.sconti and Sforza in that mon-
astery. In 1495 he entered the service of

Lodovico Sforza (il Moro), Duke of Milan, and
made the nioniunent to his duches.s, Beatrice

d'Estc, which was originally placed in the church

of S. Maria dcllc Grazie (Milan). He was em-
ployed upon the sculpture of the cathedral of

Milan until 1519, when he was appointed sujjer-
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vising architect of the cathedral. Solan was
probably related to Pietro Lombardo (see Lom-
bardo, Pietro).

MUntz, Renaissance; Perkins, Italian Sculp-

tors ; Boito, II Duomo di Milano ; Paoletti, liinas-

cimento in Venezia.

SOLARI. GUINIFORTE; architect and
sculptor ; d. alxjut 1 t.^1.

One of the Milanese family (see Solari, C.).

He succeeded Filarete (see Filarete) as architect

of the Ospedale Maggiore in Milan, Italy, and

was at one time architect of the Certosa of Pavia.

Miiutz, lienaissance ; Boito, 11 Duomo di Mi-
lano.

SOLARIUM. In Roman archoeology, a part

of a house exjjosed to the sun, generally taken

to be the roof of a portico or other place serving

the purpose of a modern balcony, and easy of

access from the upper stories. Hence, in med-

iieval Latin, the second-storj' room or rooms.

From this is derived the English solar.

SOLARO. (See Lombardo.)

SOLDER. An alloy of varying composition,

but always easily fusible, employed in joining

pipes or surfaces. Solder for making wiped

joints in lead pipe consists of three parts le^d

and two parts tin. — W. P. G.

SOLDERING. The process of uniting me-

tallic substances, as in tinware, by solder,

dropped when molten on the parts to be joined,

and then run together with a hot iron which

keeps it fused.

SOLLAR ; SOLLER. Same as Solar.

SOMER. (See Summer.)
SOMERSET HOUSE. In London. A

building for public offices on the .site of the

old palace of the Protector Somerset. The
present structure is of 1776-1786, the work
of Sir William (Chambers.

SOMER STONE. Same as Summer (II.).

SORBONNE ( LA). In Paris, a great educa-

tional and religious institution, named from

Robert de Sorbon, who founded an institution

for poor students of theology in the thirteenth

century. The buildings have been frequently

rebuilt, and quite recently liave been greatly

enlarged, enclosing several courts, and incluiling

many rooms, large and small, in addition to a

very well-designed lectm-e hall, where is a great

painting by Puvis tie Chavannes. The church

of the Sorbonne w-as built before 1659, and is,

though small, one of the most interesting neo-

classic buildings in Europe.

SOSTRATOS ; architect.

He liudt the Pharos (lighthouse) at Alexan-

dria about 3:20 b.c.

Hnuiii, (,'iar/iicliti- tier (jriechischen Ki'instler.

SOTTO PORTICO. In Italy, a public way
beneatii the overhanging upper story and behind

the columns of a building or a series of build-

ings. There are many such covered streetways

in Venice, esi)ecially along the water fronts.
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SOUFFLOT, JACQUES GERMAIN; ar-

chitect; b. 1701); il. Aug. L".», ITSO.

Aftor a journey to Asia WiiKir lie returned to

Lyons (Fraiiee) al)out 1737, where he built tiie

church of tlie (,!liartreux, and enlarged tb(^ Hotel

Dieu. In 1752 he took jiart in the coniiietition

for the creation of tlie Place Louis XV., now
Place do la Concorde, in Pari.s (see (xabriel,

J. A.). Li 1754 he was charged witli the recon-

struction of the catliedral of Ivennes, and in tiio

and fEuvres ou Ri'cncHa de plusieurs parties

d'a.i-rMlecinre (Pari.s, 1767).

Lance, Dirtionnaire ; Jal, Dklinnnaire cri-

tiqut; ; Charvet, ArvliUffti>s Lyimnaiii.

SOULAS (SOLAS) JEAN ; sc\dptor.

Thcie is a lontrart bctuecn .Jean Soulas,

scul|)tor in Palis, and one Jean Tron.sson for

an Entondjnient and a K&surrection in the

ciiapel of Notre Dame at the church of S.

(Jerniain I'Au.xerrois (Paris). He appears also

Somerset House, London; Vestibule; after 1776 a.d.

•same year the theatre of Lyons was begun from

his plans. In 1755 he designed the Hotel de

Ville at Bordeaux, and in that year replaced

Cailleteau as contriilear of the works at the

chateau of Marly. In 1756 he designed tlie

Ecole de Droit (Paris). Soufflot made the plans

for the church of S. Genevieve, afterward calleil

the Pantheon, in Paris, in 1764, and carried the

building to the spring of the cupola. In 1772
he was appointed contrdleur g^ndral of the

embellishments of the city of Lyons. Soufflot

published Suite de pZa?i.s, coupes, etc., de trois

temples antiques . . . rtPes<«m (Paris, 1764),
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in a contract of Jan. 2, 1519, for the execution

of certain figures of the screen which surrounds

the choir of the cathedral of Chartres (see

Texier, Jean le).

Lanii. Dictirninaire des Snilptenrs Frarn^ais.

SOUND. AudiVilc vibration communicated
to tlie air or other surrounding 'media by the

sounding body. It consists of a train of waves,

alternately of condensation and rarefection, prop-

agated with a velocity dependent on the elas-

ticity and density of the medium. Any portion

of the air moves to and fro over a very minute

path in the direction in which the sound is being
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propagated, its motion being, tlierefore, what

is known as longitudinal vibration. (See

Acoustics.) — W. C S.

SOUND BOARD : BOARDING. Pieces

of board put in between joists of a floor to

form a horizontal surface to receive deafening.

SOUNDING BOARD. A. A large sur-

face of wood or other resonant material, by

means of which a vibrating string or other

small source of sound communicates its motion

to the air. Very little sound is produced by

the string of a violin or piano directly ; for the

air, instead of being compressed by the forward

motion of the string, flows around it. The

string cuts the air without compressing it, and

SOUTH AMERICA
board. It does not itself vibrate, or rather in

so far as it does vibrate it is ineflicient. (See

Reflector.)— W. C. S.

SOUND, PROPAGATION OF ; REFLEC-
TION OF ; RESONANCE OF ; VIBRATION
OF. (See Acoustics.)

SOUTH AMERICA, ARCHITECTURE
OF. Ancient Architect la-e. The most inter-

esting architectural development of the conti-

nent of South America was achieved in the

period previous to the conquest of Peru by the

Spaniards under Francisco Pizarro in 1532.

The extent of this period and the time of its

beginning are not known. At tlie time of the

Spanish invasion, the entire western territory

SOONDING Board in Sense B {more properly Reflector) : as described under Music Hall (5)

;

THE Dimensions are given in Feet and Inches.

therefore without producing sound. If, how-

ever, the string is properly attached, as in a

harp, or, as in a violin, made to press by means

of a bridge or sounding post against a board or

other elastic surface of sufliciently large extent,

a portion of its motion is communicated to tliis,

and by this in turn to the air. While the ulti-

mate source of soiuid is the vibrating string,

the immediate source is the sounding board,

and this is, therefore, of very great importance

in determining the musical quality of the in-

strument.

B. A reflector placed behind and above the

speaker or orchestra, for the purpose of strength-

ening the s(i\uid to the audience. It is unfortu-

nate that the term "sounding board" has also

been ai)|)licd to this, for the action of a reflector

is very difl'erent from that of a true .sounding
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of South America was in possession of the Inca

dynasty. Many writers suppose that there was
an extensive civilization in the Peruvian high-

lands before the rise of the Incas, and ascribe

several monuments of great importance to that

civilization which Markham (op. cit.) calls the

Blegalithic. Many of tlie monuments men-

tioned liy him cannot, however, be very clearly

dift'erentiated from true Inca work. Those of

Tiahuanaco, however, south of Lake Titicnca,

in the great plateau between the Andes and the

Cordilleras, in northern Bolivia, are quite dif-

ferent in style from the recognized Inca work.

The moimments of Tiaiuianaco are fully de-

scribed and drawn in detail by Strubel and

Uhle (op. cit.). The ruins are grouped about

tlie village iif Tiahuanaco, which \ws in an arid

and dl^solate plain soutii of Lake Titicaca, and
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13,000 feet above the sea. They do not appear

to have constituted a eity, or even a {^froup of

residential pahiees, but rather a series of stnu;-

tures erected for public or ritualistic purposes.

The ruins cover a large area, and have been

used as a quarry for three centuries. Beauti-

fully cut stones are found built into tlic rude

houses of the village. The picturesque Jesuit

church of Tialiuanaco contains many. Tlie

materials for the cathedral of La Paz, in Bo-

livia, v/ere derived from this source. There

are, however, still scattered over the area of

nearly a square mile vast masses of splendidly

worked sandstone, trachyte, and basalt. The
names given to the difi'erent ruins by the Span-

ish historians are still used in describing them.

The " Fortress " is an immense rectangular

mound of earth, 620 feet long by 450 feet wide

antl 50 feet high, wdiich was originally composed
of terraces, each terrace supported by massive

walls of cut stone. More interesting than the
" Fortress " is tlie " Temple," an area 388 by
445 feet, defined by lines of erect stones, some-

what irregular in shape and size, from 8 to 10

feet high, 2 to 4 feet broad, and 20 to 30
inches thick, placed about 15 feet apart from

centre to centre. They were connected i:)y slabs

of stone laid on their edges. The terre pleine

supported by these walls had on its western

side an apron or lower terrace 18 feet broad.

Along the central part of the outer border of

this lower terrace are ten great stone posts, the

largest of which is 14 feet high by 4 feet 2

inches wide by 2 feet 8 inches thick. West of

the " Temple " is the " Palace," a rectangle, 280
feet long by 190 feet wide, enclosed, like the

other monuments, by blocks of finely cut tra-

chyte. Another ruin described by D'Orbiquy

(op. cit.) as the Hall tif Justice has nearly dis-

appeared. One of the monolithic doorways now
forms the entrance of the cemetery of Tiahua-

naeo. The most important of all the remains

of Tiahuanaco is the great monolithic doorway

which stands within the enclosure called the
" Temple." The block stands seven feet above

ground, and is 13 feet long and 1:^ foot thick.

The surfaces of one side of the stone above the

lintel are covered with sculpture, the centre

being formed by a figure boldly cut in high

relief. On either side three tiers of kneeling

figures in very low relief, forty-eight in all, foce

toward the centre of the composition. A gi-eat

part of this work at Tiahuanaco is characterized

by e.xtreme precision and complexity of stone-

cutting.

With the ruins of Tiahuanaco, Markham
classes other colossal monuments, notably the

fortresses of Saesalniaman and Ollantay tombs.

These are, however, strictly within the territory

covered by the early Inca civilization, and will

be described with the Inca remains.

The dynasty of the Inca, that being the
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name by which sovereigns of the Quichrea
tribes of Peruvian Indians were known, had
its origin, according to tradition, in the basin

of Lake Titicaca, but established its capital

very early at Cuzco, in the plateau adjacent to

that of Titicaca, on the north. Inca architec-

ture is characterized by distinctively stone con-

struction. There is no suggestion of wooden
types as in Greece and Egy)it. Eveiywhere
are found low walls of jiorjihyry, granite,

basalt, and brick, the bricks being works usu-

ally of large size. The jambs of the doors

incline as in Egypt. Long walls are frequently

decorated with niches constructed like the doors.

Buildings are sometimes of two or three stories,

but there appear to have been no stairways or

other internal communication between them.
The apartments of a laige building usually open
directly into a central court. The most in)]ior-

tant monmnents are characterized by a high

degree of finish and precision in the treatment
of the stone. The roofs were high and pointed,

and made of thatch. One of these thatched
roofs, near the village of Azangaro, north of
Lake Titicaca, is still intact. The houses of

the common people were built of rough stones

laid in clay. They were probably stuccoed and
painted yellow and red. There was little sculp-

ture in Peru, only an occasional carved lintel.

The mountainous country of the Incas was ter-

raced to the limits of cultivation. Every foot

of ground reclaimed in this way was carefully

irrigated and cultivated. The sjjlendid retain-

ing walls of the terraces are still intact, the

water courses made liy the Incas are still in

use, and the terraces are still under cultivation.

To connect tlie extremes of their enormous ter-

ritory, they built a sjilendid system of military

roads, usually constructed of large stones, care-

fully fitted, and lined on either side with larger

stones placetl on edge.

The most interesting remains of the civiliza-

tion of the Incas are in the city of Cuzco. When
Francisco Pizarro entered that city, Nov. 15,

1533, he found it composed of long, straight

streets, forming right angles with each other,

and finely paved. A great central, open square,

called Huacajiata, was surrounded by enormous
temjiles and palaces. The three small streams
which pass through the city were confined be-

tween walls of fine masonry, and covered by
bridges built of large slabs of stone laid hori-

zontally, which are still in use. Enormous
masses of the old masonry, cut and fitted with
extreme precision, but with extremely little

sculptured decoration, still line the narrow
streets of Cuzco. The Inca ruins of Cuzco
are all of large palaces or public buildings, the
houses of the jieople having disa]ipeared entirely.

The palaces and temples are built around courts.

The entrances are high, covered by stone lin-

tels, which, in a few instances, are elaborately
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carved. The stones are laid for the most part

in regular courses, fitted with the utmost pre-

cision. Occasionally they are cut away at the

joints so as to form a rustication similar to that

of the Italian palaces. In the circular wall of

the temple of the Sun, the lines of contact of

the stones are true radii of the circle of the

plan. The walls are sometimes 35 or 40 feet

high. The great temple of the Sun, at Cuzco,

was the finest building in the territory of the

Incas. It stood on tlie bank of the little in-

tramural stream called Huatenay. The garden

which lay between the temple and the river

was composed of a series of terraces with care-

fully built retaining walls. The temple proper,

which was 29G feet long by 52 feet wide, occu-

pied one side of an immense court. It had a

flat wooden ceiling, but its roof of thatch was

high and pointed. According to tlie Spanish

chroniclers, large jiortions of this building were

decorated with plates of gold. Specimens of

these plates as thin as note paper are still to be

seen in museums. The site and ruins of the

temple of the Sun are now occupied by the

church and convent of S. Domingo. Next in

importance to the temple of the Sun is the

palace of the Virgins of the Sun, the ruins of

which are occupied by the convent of S. Cata-

lina. The outside wall of the enclosure, still

standing, is 750 feet long and 20 or 25 feet high,

the end wall is 180 feet. The palace of Huayna

Capac lay between the palace of the Virgins

of the Sun and the great square called Huaca-

pata. It was an immense enclosure, 800 feet

long. It is now occupied by the convent of the

Jesuits, the barracks, and the prison. The re-

mains of fourteen of these immense palaces are

to be found in Cuzco. On the site of the ca-

thedral of Cuzco stood an immense covered hall

or basilica.

The great fortress of Sacsahuaman stands on

a rocky bluff near Cuzco on the north, the face

of which is precipitous and impassable. The

farther side descends gradually to a plateau

which is accessible from the valleys on either

side. Across the end of this plateau, near the

blutf, are built three enormous walls 1800 feet

long and i)arallel. These walls are built in

zigzag, with projecting and entering angles,

always exposing their faces to a parallel fire.

The outer wall is 27 feet high and supports a

terrace 35 feet wide. Above this terrace rises

the second wall, 18 feet high. This, in turn,

supports a terrace 18 feet wide, above which

rises the third wall, 14 feet high. The total

elevation of the entire fortification is 59 feet.

The stones used in the outer wall are of great

size, one of the largest l)eing 27 feet high,

12 feet wide and 10 feet thick. The stones

are levelled at the joints. All this material

is taken from a quarry of blue limestone

at the farther end of the plateau. There
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are entrances at either end of this line of

defence, and a narrow passage in the middle.

There was a high wall along the face of the

rock toward the city which has been nearly

destroyed. Traces of building within the

enclosure are also to be seen. Water was car-

ried into the fortress by subterranean channels.

The island of Titieaca in the lake of that

name was the reputed cradle of the Inca dy-

nasty and was always held sacred. There

were important buildings upon the island, ruins

of which are still to be seen. Tlie so-called

palace of the Inca is surrounded by terraces

which originally supported beautiful gardens.

The building forms a rectangle 51 by 44 feet.

The front, facing the lake, has two doors and
two niches. Above these, on the second floor, is

an esplanade or terrace from which is a superb

view of the lake. The palace has twelve small

rooms 13 feet high. The walls were covered

with a kind of stucco which was painted yellow

on the outside of the building and red on the

inside. The second story does not correspond

in plan with the first, and has no connection

with it. The " Temple of the Sun " stands on

the crest of a ridge on tlie eastern side of the

island. It is a rectangle 105 feet long and

30 feet wide, and has five doors with two win-

dows between each jiair of doors. It is built

of rough stones laid in clay, stuccoed and

painted inside and out. The sacred rock at

Manco Capac and tlie fountain of the Incas at

Titieaca are also interesting. The island of

Coati in Lake Titieaca which was sacred to the

Moon contains an important ruin called the

palace of the Virgins of the Sun. It stands on

the uppermost of a series of seven terraces sup-

ported by retaining walls of cut and uncut

stones. The building occupies three sides of

an oblong court. It is 180 feet long and 80

feet wide, built of rough stones laid in clay and

carefully stuccoed. Tlie courtyard is surrounded

by a series of interesting niches and doorways

leading into various apartments. The outside

was painted yellow except the niches and cor-

nice, which were red. There was a second

story and a sharply jiitched roof. The temple

of Viracocha, situated in the southern part of

the same plateau as the city of Cuzco, is

remarkable for a wall of adobe 40 feet high,

which appears to have been the central wall of

a building 300 feet long and 87 feet high.

Near this temple is a series of small Inca houses

in good preservation. Along the valley of the

river Vilcanota, which is the beginning of the

Amazon, and in the passes leading into it, arc

numerous interesting ruins. The mountains

also on either side of the valley are terraced in

the usual skilful Inca fashion to the height of

about 2000 feet. The most important monu-

ments of this region are the three great for-

tresses of OUantay Tanibo, which lie outside
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tin; pass wliicli scpiirates tho teiTitory of tlio

Ini-as from the, .savage tribes of the Amazon
Valley. The walls of the chief fortress are

about 25 feet high, built of rough stones stuc-

coed inside and out. Within the walls is a

confusion of buildings, among which are a series

of immense blocks of porphyry perfectly cut

and finely polished. One of these blocks is 18

feet high, d feet wide, and 2 feet thick. The.se

stones are brought fnnn a quarry more than

two leagues distant and 3000 feet alxivc the

valley. The work at Ollantay Tambo shcjws

some resemblance to that at Tiahuanaco and is

ascribed by Markham (op. cit.) to his Megalithic

period. A tyjiical Inca house well preserved

and in use is to be seen at Ollantay Tambo.
Numerous remains in the Titicaca basin have

no resemblance to Inca work, and appear to

have belonged to a contemporary civilization of

the Aymara tribes who were later conquered

by the Quichrea followers of the Incas.

The Inca dynasty which originated in the

Titicaca basin at first governed only the

Quichrea Indians of the plateau about Cuzco.

As they grew more [lowcrful they increased

their dominion imtil, just before the advent of

the Spaniards, they had accjuired control of the

entire continent of South America west of the

Andes.

The last to yield to the Inca domination

were the tribes governed by the great Chimu,
a name which probably stands for an Indian

dynasty which had its seat on the northern

coast of Peru, near the Spanish city of Truxillo

in the valley of the river Moche. Tiie ruins

at this place cover an area about fifteen miles

long and five miles wide. There appears to

have been a surrounding w-all, several miles of

which still stand. From this wall others extend

into the city, apparently dividing it into dis-

tricts. Much of the area thus enclosed has

never been built upon. It was, however, care-

fully cleared of stones and irrigated, and was
undoubtedly used for parks and gardens.

Within and without the walls is an interesting

series of enormous mounds called huacus. Of
these the most important is the huaca of

Obispo, which is built of rough stones and
adobe. It covers an area .5.50 feet square or

about eight acres, and is 150 feet high. An-
other immense mound is called the huaca of

Toledo, from Don Garcia de Toledo, who ex-

tracted an innnense treasure from it. It is now
very much in ruins. The great pyramid of

Moche at Chimu is a rectangular structure

about 800 feet long and 470 feet wide, forming

a plateau about 100 feet high, above which
rises a square pyramid to the extreme height

of 200 feet. Other smaller huacas resemble

those descrilieil. The most imjiortant of these

ruins is the so-called palace of the great Chinui.

It covers a large area divided into courts and
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chandlers. The most imjiortant feature of the

palace is the Hall of the Ar.diesques, about 62
feet wide and probably twice as long. The
walls arc covered with efl'ective and intricate

patterns in stucco relief.

The Indian tribes along the coast of I'cru,

which were all finally conq\iered by the Incas,

had consideralile civilization and left many im-

])ortant monuments which rescndile very nnich

those of Moche. The most imjjortant of these

ruins are at Pachacamac, twenty miles south of

Lima. The Jncas also erected a temple of the

Sun at Pachacamac.

Modern Ardiitcxtitre. The most interest-

ing moiuiments of modern architecture in South
America are situated in Peru, and were built

soon after the con(iuest of that country by the

Spaniards. The city of Lima was founded by
the conqueror, Francisco Pizarro, Jan. 6, 15.35.

The feast of Epijihany falling on this day, the

new city was named (.'iud de los Pieyes, or (.'ity

of the Kings. Lima, which is a corruption of

Rimac, the name of the river on which the

city is situated, has taken the jjlace of the

original name. The first stcjne of the cathedral

in the Plaza Mayor at Lima was laid by Pizarro

Jan. 18, 1535. It was consecrated ninety years

later. The cathedral was nearly destroyed by
the great earthquake of 1746, but was after-

ward rebuilt. The building is of stone, except

the towers, which are of stucco. The interior

has five aisles and is much decorated, but is

poorly lighted. The old jialace of Pizarro, on
the south side of the Plaza Mayor, has also been
much rebuilt. The episcopal palace was built

liy the order of Francisco Pizarro near the cathe-

dral. The University of S. Marcos was founded

by royal decree in 1551, and fini.shed in 1576.
The Chamber of Deputies now occujiies the

great hall, formerly chapel, of the University.

The old hall of the Inquisition, in the Plaza de
la Constitution, is now the Senate House. It

has a famous ceiling imported from Spain in

1560. The convent and church of S. Francisco,

founded in the same year as the city, 1535, are

very extensive. Immense areas of the interior

are covered with tiles beautifully designed. The
building of the International Exhibition at

Lima was designed in 1870 liy Dr. Don Manuel
a Fuentes. There is a fine old bridge across the

Rimac at Lima.

One of the most interesting Spanish buildings

in Peru was the cathedral of Arequipa, which
was designed by an architect named Andrea
Espinosa, and finished in 1656. This church

was burned, but rebuilt. It was destroyed

again by the great earthquake of 1868, which
nearly obliterated the city of Arequipa. The
fine church of the Jesuits at Arecpiipa was de-

stroyed at the same time. At Callao, the ])ort

of Lima, the old fortress of Real Telipe, which

was built in 1770, is very interesting.
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At Cuzco, the old capital of the Incas, the

convent of S. Domingo was built on the mins

of the temple of the Sun. The palace of the

Virgins of the Sun became t!ie convent of S.

C'atalina. The church of the Jesuits, one of

the finest buildings in South America, occupies

the ruined palace of Huaj'na Capac, and the

cathedral was built on the site of an immense

hall constructed by the Inca Viraoocha for the

festivals of the people. The church of La Me-

rera at Guzco has a fine tower and a cloister of

white stone. The city of Truxillo, in northern

Peru, was founded in the same year as Linaa,

1535 ; the cathedral and churches are pictu-

resque, but it has no public buildings of im-

portance. In the early days of tiieir prosperity,

the Jesuits built many small churches of good

architectural design in the valley of Lake Titi-

caca ; one of the best of these is the church

and shrine of Unestra Senora at Copacabana, on

the shore of Lake Titicaca. A dominical shrine

in the fore court of this church is especially

interesting.

Spain, Akchitecture of: Plan of the Alcaz.ir,
Seville. Moorish in Oricin, illustrating
THF. Use of the Patio from which Large
Rooms are entered and take Daylight.

The architecture of Brazil is quite recent, and
includes few monuments of importance. The
larger buildings in the cities of Kio de Janeiro,

Baliia, Peniambuco, have frequently been de-

signed by European architects of note (see Sdva,

and (irandjcaii de Montigiiy). The buildings

are mainly of brick, tlie sjilendid woods of the

ciiuiitry being used in the interior. An ex-

haustive discussion of the domestic architecture

of Brazil is to be found in Vol. XL of Revue
(If rAri-hileciure (LSS.'?). The most imposing
structure in Itio is the gi-eat aqueduct leading

from the Morro de Santa Theresa to the Morro
de Sant' Antonio. Like tiie cities of Brazil,

those of Venezuela, Colombia, Chili, the Argen-
tine Republic, and otiier South American couu-
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tries are quite modern and built in the current

European fashion.— R. S.

Squier, Peru ; Prescott, Conquest (if Peru

;

Markham, Histort/ of Peru ; Nadaillac, Prehistoric

America; Hutchinson. Two Years in Peru;
Stubel and Uhle, Die Ruinenstiitte von Tiahunnaco
im Hochlande des alten Peru ; Brehm, Dus Inka-
reich ; .Anjirand. Article in Pev. de i^ Architecture,
Vdl. XXIV. ; D'Orbiioiy, Voyage dans rAmerique
Mi-ridionale ; Revue generate de VArchitecture'^o\.

XL, Vol. XXIV. ; . . . Manuel A. Fuentes. Gtiia

de Lima; Curtis, Capitals of ^Spanish America.

SOYNERE (SUNERE), HEINRICH ; ar-

chitect.

The first architect of the cathedral of Cologne,

Germany. The first stone of the choir was
laid Aug. 15, 1248.

Faliuf, Baumeister des Kolner Domes.

SPACE. The area at the corner of a turn-

ing stair, limited approximately by lines drawn
through the newel or angle perpendicular to each

of the two strings, or by such a line and one

drawn in prolongation of the string. Commonly
used as synonymous with Pace (which see for

tlie jiroliable distinction).

Foot Space.
|

Half Quarter Space.
\

(See Pace and sub-

Half Space.
j

titles.)

Quarter Space. I

SPAIN, ARCHITECTURE OF. The Iberi-

ans, or ]n'e-Roman inhaliitants of S])ain, left no

surviving monuments beyond a few slightly

known structures in the northern Basque

provinces. Of the constructions of the Roman
jjeriod, there is an aqueduct at Segovia carried

across a valley in a double tier of stone arches
;

at Merida, in the province of Badajoz, there are

some remains of a temple of Mars, together

witli fragments of an aqueduct, a so-called Arch
of Triumph and a temide of Diana ; at Tarra-

gona, on tlic Mediterranean, there is a fragment

of Roman wall superimjiosed upon a construction

of cyclojiean masonry, the latter being ascribed

to the Iberian [leriod ; and at Italica, near

Seville, there are the remains of an amj)lii-

theatre. All of this work, however, is in veiy

fragmentary condition, and the invasion of the

Visigoths or Vandals in the fifth century a))-

pears to have swept away nearly all the archi-

tecture then existing, wliile the conquest by tlie

Moors, in the early part of the eighth century,

in its turn oljliterated most of the remains of

the Visigothic work. There are some excc])-

tions, however ; and the few scattered remains

of the mediieval buildings, dating from any-

where between tlie second and the eiglith cen-

tury, present a curious analogy, in style, ))lan,

and arrangement, to some of the Roman or

early Christian work of Syria. The slight

remnant of national life which was left in tiie

northern provinces after the Moorish invasion

developed liy growth, conquests of the invaders,

and amalgamation of the rival interests, into

656



PLATE XXI

fpP^
ipfe*2^-j^:',- ^J-^^^i^^ -_,*«-*.^

Sl'AlN. AUCHITKCTUHE OF. PLATE 1

Toro (Leon); the Collegiate Cliurcli fColegi- three or four serious attempts made in Spain to i)rn-
ata); interesting Romanesque work, nml one of the duce a cupola-lilie roof to the crossing of a cliurcli.





SPAIN
tlio mediaeval kingdoin of Spain, culininatiiig

ill the capture of Granada in lt'J2. Tiie seat

of government being fixed about Madrid, the

Renaissani^e style, which was imported from

Italy and fostered by constant intercourse with

foreign artists, was naturally at its best on tiie

central plateau. The north was not a fashicm-

able jiart of the kingdom, consequently tiie

Gothic remains which had grown u]) tiieie during

the early centuries of the monarchy were little

disturbed, while in the central portion most of

the niediieval work disappeared to make room
for the Renaissance palaces. In the south the

SPAIN
Tliere does not appear to be in Spain a very

well-defined development or consecutive growth
from the mediaeval to the modern styles.

Uatlier, each style ajijiears to be broadly and
frankly liorrowed outright, the only essentially

Spanisii factors lieiiig displayed in a few pecu-

liarities of jilan and in tiie spirit of the detail,

tiie noticealile lack being in inventive jirogres-

sion rather than in aliility to adapt. Of the

iiK^dia'val work there are a few e.xamjiles in

th(^ ])riivince of Catalonia, such as the veiy

interesting convent of San Pablo at Barcelona,

in the style of the Romanesque of the south of

Spain, Architecture of: Choir and Aisles of Toledo Cathedral; beginning of the 14th Cen-
tury. The Altern.\tion of Squarp;s and Tkiax(;lfs in the Vaulting of Deambulatory is very
rare ; IT OCCURS ALSO IN THE CATHEDRAL OF Le MaNS IN FRANCE.

Moors found little to preserve when they first

entered the kingdom, and the architectural work
that they did was of such manifest value as to

strongly imjiress the Christian conquerors, so

that as the Moslems were driven out and the

Christian influence gained the ascendence, the

Moorish work in the south was, on the whole,

very little disturbed, resulting in our finiling it

in its present condition to-day, with but a slight

admixture of the Renaissance. The existing

architectural remains of Spain, therefore, pre-

sent, in tiieir geographical distribution, a curious

analogy to tiie conditions of tlie soil and climate,

the Gothic and Romanesque being chiefly found

in the north, the Moorish in the south, and the

neoclassie along the central plateau.
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France. There is also a striking interior ar-

rangement in the cathedral and in the church

of S. M. del Mar at Barcelona. The best of

the Romanesque work, however, is found at

Salamanca, Zamora, and the neighboring cities

in the west of Spain, and in the old prov-

ince of Leon. There are three buildings in

this locality which exhibit a certain progression,

and were undoubtedly successive improvements

upon an original motive. The dome of the

Zamora catiiedral comes first, a low cupola

resting upon a continuous arcade, with gabled

pavilions at tlie four faces, and circular conical

roofed turrets at the angles. The old cathedral

at Salamanca is a second step. In this in-

stance the cupola is raised considerably, there
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is more elaboration in the detail, and the style of

the work approximates closely to that of the

Romanesque of Aqviitania, without, however,

losing its decidedly Spanish decorative treat-

ment. Tlie third structure is the Collegiata at

Toro, a few miles east of Zamora, presenting

little architectural interest except for the large

tower over the intersection, wliich is sixteen-sided

in plan, with a douljle row of ardied windows,

with round turrets at tlie corners, the whole

crowned in its present condition by a flat tiled

roof, though there is every evidence that the

intention was to superimpose a stone cupola or

roof in the style of the Salamanca cathedral.

X.

'iA. H

—
>v

\
i^J

Spain, Architecture of; Arcades on Patio; Palace at
Guadalajara ; about 1465 a.d.

These churches show a development of Roman-
esque architecture which is manifestly French

in its origin. Indeed, there is evidence, more
or less vague, that the cathedral at Zamora
was built by a French architect, the character

of the detail and the arrangement of the cupola

all suggesting French work, while the north

transept has a bold, well-proportioned portal

which is tlioniughly in the style of the southern

French Rouiancs(|uc. This building is believed

to be one of the earliest jiurely Roniancsipie

structures existing in Spain. Tlie motives uf

the Spanisli Romanes(iue were very few and
excce(hngly simph', but tlie decorative sense of

getting the very utmost out of the jilay of light

and sliadnw over a ))lain wall surface, empha-

sized by a few uliarp bits of detail, is a peeu-
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liarity which runs through nearly all the Spanish

work. The church of the Magdalena at Zamora
is another early Romanesque wurk, which, how-
ever, is less distinctively Sjiauish.

At Avila, a sliort distance from Salamanca,

in the province of Old Castile, are several note-

wortliy Romanesque structures, especially the

church of S. Vincente, the principal portal of

which is undoubtedly the richest and most
fully developed specimen of the style in Spain.

It is, however, so completely in the spirit of

the work at Aries, in Provence, that it has

less purely Spanish significance. In the little

church of S. Pedro at Avila there is a more
perfect development of the Spanish

tendencies, as manifested by the treat-

ment of the west front and by the

brilliant decorative character of the

details.

A somewhat isolated example of the

Romanesque is found near the ex-

treme northwest point of Spain, in

the cathedral at Santiago de Com-
postella, dating from 1082, which

forms one of the earliest examples

of a complete Spanish cathedral. It

is modelled quite closely after S. Ser-

nin, of Toulouse. The western portal,

known as La Gloria, has been consid-

ered one of the greatest achievements

uf Christian art, fairly ranking with

the north porcli of Chartres.

Of the strictly Gothic work the best

is found farther north, at Burgos, in

Old Castile, and at Leon, in the prov-

ince of that name, the two cities lying

near the northern seacoast. The
Burgos cathedral is three-aisled, with

transepts and chevet, and the inter-

section is crowned by a high dome.

The exterior of the church has a

rather simple west front, with two
towers with openwork sjiires, strongly

suggestive of the sjiire of Freiliurg,

in Breisgau (Wiirtemburg). The

interior presents one of the noblest ettbrts

of Gothic architectvire, with combinations

of decorative eff'ects in the carving, and

tridy scenic dispositions of liglit from the tall

central cupola such as have seldom been sur-

passed, and which, together with the elaborate

enclosure of the choir, the theatrical eft'ect of

the altars, and the richness of the side chapels,

combine to make this one of the great cathe-

drals of tlie world. The eft'ect of the interior,

hiiwever, does not bear analysis. In an archi-

tectural sense it is illogical, and where it fol-

lows precedent it goes astray, but as a work of

art; as a combination of motives and details

which were used witii only inditt'creiit a]iin-ecia-

tion, it is remarkably successful, though en-

tirely an unacadeniic creation. The cathedral
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at Leon is much more rigid in its adherence to

tlie canons of northern Gotliic architecture.

The details are correct, the iirojjortions are on

the whole jileasing, and iscjjatcd portions of the

architecture seem like a page from the lie de

Franc*. The interior, iiowever, shows more
Spanish feeling in arrangement of the i)lan and

in the disposition of the choir. All of the

Spanish (iothic work is imitative, having less

distinctive character than the Kumanesque

;
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elaborate stonework, sometimes merely a high

metal railing or grille. In the design and in

the elaboration of this choir enchjsure the

Sjianish architects developed a remarkable abil-

ity, and in nearly all of the large churches

these are worthy of carefid study.

The cathedral of Oviedo, near the north

coast, has a very interesting tower in the late

Gothic style. The catiicdral of Pamplona, in

Navarre, among the spurs of the Pyrenees, has

Spain, Architecture of: Palace of Charles V., Granada; begun about 1530 a.d. ; nevek
FINISHED.

and, indeed, the only peculiarly Spanish fea-

ture about the Gothic churches is in the plan.

In Spain the church is built primarily for the

clergy, consequently the space occupied by the

priests includes, not only the portion to the east

of the intersection, which is specifically desig-

nated as the choir, lint also a large space rcitch-

ing out into the nave of the church, and often

including a good deal more than half of the

total area (see Trascoro). This space is

furthermore usually separated from the rest

of the building by a high screen, sometimes of
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a successful interior arrangement, and there are

quite a number of smaller Gothic churches

which present many points of interest. At
Saragossa, in Aragon, the cathedral of Lo Seo

has some of the best vaulting in Spain, some-

what on the style of the German hall churches.

Architecturally the interior is chiefly notewor-

thy, however, for its magnificent carved choir

enclosure in the style of the Renaissance.

In the central region the most interesting

example of Gothic work is aff'orded by the

cathedral of Toleilo, in New Castile, a short
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distance south of Madrid, which, iu some re-

spects, is quite as remarkable as the cathedral

of Burgos. The western towers recall quite

strongly some of the perpendicular English

Gothic work in its treatment of the wall sur-

faces, though the design of the spire with its

triple crown of thorns in the form of huge rays

is unique and peculiarly Spanish in its effect.

The interior of Toledo cathedral is one mass of

richness. The grille work enclosing the choir

is a marvel of elaborate wTought work, and the

contents of the chapels, the sacristy, and the

choir are of the fervid theatrical type which

lends such a character to so many of the Span-

ish churches, rich in gilding and elaborate

carving, full of colour, an<l, though often inco-

herent in design, certainly very splendid in

SPAIN

and was built as the chosen residence of the

Moorish kings. The Moorish architecture was
peculiarly a matter of decoration. The exte-

riors of all the structures of the Alhambra are

mere huge uuformed masses of masonry, wliile

the interiors were most elaborately decorated

with stucco and tiling, the rooms being ar-

ranged around open courts and connected by
colonnades, which let the light and air in every-

where. Only a small portion of the original

structures is at jiresent in repair, but enough

remains to give one a very fair realization

of the decorative motives and the general

arrangement.

The mosque at Cordova is a structure which

was erected, in 770, on the general plan which

characterizes the mosques of Northern Africa, a

Spain, Architecture of: Cathedral of Jaen, begun l,n32. The West Front and Towers,
Thirty Years later; one of the finest Neocl.\ssic Designs.

effect. The Spanish idea of these churches

seems to have been to get the rich effect, no

matter how it was obtained, and, as the addi-

tions made to these cathedrals during the Re-

naissance period were always carried out with

a lavish hand and no lack of re.sources, the

results, while radically different from the grand,

dignified treatment of the northern Gothic

churches, is fasi'inating by its bewildering

richness.

At Seville, in Andalusia, in the far south, the

cathedral is of architectural interest chiefly for

the elaborate grilhi work about the choir and

in front of some of tiie chapels. The archi-

tecture, per se, has little <listiii{-tive charm.

Of the Moorish remains, the Alhambra is a

collection of semi-d(^tach('il structures dispo.sed

irregularly along the summit of a hill jutting

out into the valley above the city of Granada,
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huge rectangle divided by interior columns into

small bays, each crowned by a brick vault, and

the whole preceded liy a large garden. The

columns which supjiort the vaulting, together

with their capitals, are mostly s])oils from

Roman or early Ciiristian buildings, and were

put in place apparently without much attention

to special fitness, varying in material and some-

what in size. The vaulting is in red and

white brick, or red brick and stucco, and is

one of the few examples remaining in Spain

of Moorish masonry vaulting. All the ceiling

effects in the other Moorish buildings are ob-

tained with plaster or wood. In the very

centre of the mosijue has been built a late

(lothic or early Renaissance cathedral, which is

suttii-iently uninteresting by coniiiarison with

th(^ Moorish work. Tiie old Moorish sanctuary

has been preserved and restored, and the deco-
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Burgos ; the cathedral seen from the soutliwest.

The western towers are copies of northern work
of the same character and epoch, but the great

lantern (cimborio) which covers the crossing,

though very late in epoch (1507), is extremely in-

teresting in its mass and general treatment in con-
nection Willi tlie cathedral roof, and even its detail

is fine. The flat roofs of nave and transept are

characteristic of Spanisli work of the time : they

are covered with heavy stone flags.
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rations put, as nearly as possible, in their

original shape, so tliat tins part of the mosque
presents an extremely brilliant eB'ect of the

Moorish decoration applied to the architectural

forms.

There are several examjiles of Moorish construc-

tion afforded by some of tlie Toledo churches.

S. Cristo la Luz is a part of an earlier Moorish

structure, and contains a considerable portion

of the original brickwork, while the interior of

the church of S. M. la Blanca is a part of an

old mosqvie in which the Moorish construction

and the decoration have been on the whole

pretty carefully preserved.

The third most important of the Moorish re-

mains is the Alcazar at Seville, a structure

which was erected under the direction of the

SPAIN
all carried out in plain brick, the upper part

blooming into an elaboration of arched forms,

and crowned at present by a later Kenaissaiue

cupola and balustrades, while a weather vane in

the form of a gigantic figure of victory caps the

whole. However much this tower may have
suttercd by recent changes, it still presents the

effect (jf iloorish work. The Renaissance work
at the top has not sufficed to destroy its charac-

ter, and it is (piite piubablc that all of the lower

j)art is in essentially the condition it was before

the Christian conquest.

There are a inimber of other examples of the

Moorish construction in brick and stone which
have survived to our days. The Puerta del Sol

at Toledo is a part of the old Moorish fortifica-

tions, and an interesting combination of biick

'Jim^."mymMm i
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Christian conquerors after the Moorish kingdom
had been destroyed ; but the work, the design,

the decoration, were all intrusted to Moorish

captives, and though it is not as pure in style

as the Alhambra, it is on the whole in lietter

preservation, and is of very considerable interest.

The only strictly Moorish portions are the en-

trance pavilion adjoining the garden, and the

interior work. The gardens also are believed

to be of Moorish origin, though they have been

modified in the Renaissance period so as to lose

their original character.

The Giralda tower of the cathedral of Seville

is another of the peculiarly Moslem remains,

and though forming a ]iart of the cathedral it

was, originally at least, begun as a feature of

the mo.sque which stood upon this site. It is a

magnificent structure, almost entirely of brick,

combining a perfectly ])lain wall sui'fjice in the

lower part with a species of encrusted tracery
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and stone. Then in the Leaning Tower of Sara-

gossa there is an example of the sort of brick-

work which the Moors used, though this structure

was built in 1.50-1-. The tower is a little over

40 feet square at the base, constructed en-

tirely of brick, but with a variety of forms,

ornaments, and details recalling both the Gothic

and the Moorish styles. There are also several

other smaller towers in Saragossa which show

the character of the Moorish brickwork, such as

that of the churches of S. Pablo, of S. Gil, and

S. IMiguel.

There is a little structure in Seville, known
as the Casa de Pilatos, which was erected during

the Renaissance period, in the interior of which

the Moorish workmen were evidently given a

pretty free hand, with the result of producing

an interior decorated almost entirely in glazed

tiles and elaborate stucco work.

The influence of the Moorish art made itself
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felt through all the succeeding Spanish work.

The so-called Mudejar style, which was a combi-

nation of Gothic and Moorish motives and con-

struction, continued down well into the period

of the sixteenth century, and in later examples

there is often an adiled mixture of Renaissance

flavor which i>roduced most charming combina-

tions. Examples of JMudejar work are scattered

all through the southern provinces and in Toledo.

The convent of S. Paula at Seville illustrates

the latter phase of this style, wherein glazed

tile, enamelled terra cotta, and moulded brick

are used as Moorish details in combination with

Sl'AI^, Akchmectukk of:
AT Mad kid;

Court of thf. Royal Palace
ABOUT 17W A.D.

faience work, which is almost Delia Robbia in

style, the whole added to a construction, espe-

cially about the doorway, which is essentially

Gothic. This type of work it is, by the way,

which was carried from Spain by the conquerors

into Mexico and Central America, though in the

cisatlantic work the Renaissance element is

more i^redominant in the details. To the Mu-
dejar style al.so belongs the church of S. Marco
at Seville. Tliis style may be said to have

begun in the eleventh century, and to have

reachecl its highest development in tlie fifteenth,

and it, together with tlie Platerescpu' style, of

which a <lcscription will be given later, are two
most peculiarly Si)anish (leve]o)iments, whicli

seem less influenced by external direct inii)or-
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tations than the Gothic, Romanesque, or the

Renaissance.

During the sixteenth century Spain was at

the height of her power. Her king ruled, iis

Emperor of Germany, over the greater jjortion

of civilized Europe. Within her borders there

was peace from one end of the land to the other,

while the discoveries made by lier voyagers in

the west opened the way for a flood tide of

wealth which was as lavishly expended upon

internal improvements, palaces, niagniticent

churches, and convents, as it was plentifully

received. By her possessions in southern Italy,

Spain was in touch with the dominant

artistic race of Europe, and her constant

intercourse with Italian art made the in-

troduction of the Italian Renaissance a

natural sequence, while the lavish pro-

fusion with which the Sjianish nobles

dispensed their easily acquired gains

brought to Spain some of the most skil-

ful artificers and the most able designers.

That the Renaissance in Sjiain falls short

of the artistic excellence of the work of

the corresponding period in Italy was due

to the spirit of the Spanish themselves,

who were not content with merely im-

porting their art of architecture, but

endeavoured to extend and perfect it to

their own taste, and under the hothouse

inrtuences of the Spanish temperament

the Renaissance bloomed in Spain into a

style which, while owing all its anteced-

ents anil traditions to foreign influences,

and while far from Italian perfection,

was at its best thoroughly Spanish in

feeling, and showed many of the better

qualities which had characterized the

earlier Romanesque and the later Mudejar

styles. As a style it deserves special

study, because of the intensely decorative

qualities of the work, the manner in

which the detail is treated in mass

rather than as mere detail, and the ex-

tremely effective disposition of masses

of light and shade. All of tiiese

qualities are made conspicuously numifest in

the liosi)ital of S. Cruz at Toledo, a structure

dating fi'om about 1500, and in some respects

one of the most unique and characteristic jiro-

ductions of Spanish art. The lingering influ-

ence of Gothic or Mudejar art is shown in the

mouldings each side of the entrance, the dispo-

sition of the arch, and the concentration of

ornament. Tlie details themselves will bear

jjretty close insjiection ; they are well executed,

strongly accentuated throughout, and answer

their decorative purpose admirably ; while the

scheme of the facade, with its elaborate en-

trance, its le.ss elaborate u]iper windows, sinqile

cornice, and absolutely jilain wall .stnface, firm

a kin<l uf cumbination which can be tyjiified as
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Spanish. The interior nf tlie Imspital has some
exccUent work of its kind, though less striking

than the exterior. There is a stiiirvvay witii

details strongly recalling some jiortions of the

pulpit in the Siena cathedral.

The Spanish Eenaissance did not, however,

arrive at one bound at work suclt as the S. Cruz

hospital. Tlic line between the late Mudejar
ami the Renaissance was an irregular one, and

i.s occupied by buildings such as the Casa de las

Conchas in Salamanca, which derives its name
from the i)ilgrini cockle shells disposed at regu-

lar intervals as [jrojecting bos.ses over the other-

wise phun surface of the wall, a clever decorative

treatment which has seldom been so successfully

carried out as in this instance. The doorway of

this house is essentially Gothic in spirit and
mass, though the details are strongly Renais-

sance. The courtyard of S. Georgio at Vallado-

lid is another of the early Renaissance structures

wherein the Gothic infiuence is even more pro-

nounced, the colunuis being fluted spirally, and

the capitals of the superimposed work a bizarre

mixture of the old and the new. There are a

number of jnivate iiouses of the ti'ansition style

which are of great intei'est, such as the Casa de

los Momos at Zamora, the so-called House of

Maria la Brava at Salamanca, and the street

front of the Casa de Pilatos at Seville, the latter

being interesting in showing how effectively

a plain wall and little ornament will set off

each other. Of the more jiretentious public

buildings the Lonja, or Exchange, at Valencia

shows a persistence of the Moresco-Gothic mo-
tives with an adornment of the Renaissance

forms. The exchange at Saragossa is a design

of a very different type, in which the only influ-

ence of the early work is manifest in the details

of the main cornice. As regards projiortion,

dis])osition of openings, and general mass, this

building has caught very thoroughly the style

of the Roman Renaissance, and is one of the

most dignified, restrained public buildings in

Spain. The interior, however, which contains

a large hall, reverts to the Gothic type, the

vaulting being supported on isolated columns,

which, though rudely Renaissance in character,

are essentially Gothic in construction.

The palaces of tlie Renaissance jieriod natu-

I'ally afford an opportunity for all the lavish

disjilay which was so peculiarly Sjianish. At
Guadalajara, about fifty miles northeast of

Madrid, is the palace of the Infantados, one of

many which can be found in out-of-the-way

towns, set in the midst of the most squalid

surroundings now, and generally in a more or

less dilapidated condition. The motive of the

exterior of this jialace recalls the Palazzo Bevil-

aequa in Bologna, in its rustications and ar-

rangement of the openings. Another interesting

palace, purer in type and of more merit in mass,

is the palace of the Counts of Monterey at Sal-
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amanca; and in Saragossa there is the palace of

the Infanta, or more popularly Casa Japorta,

with a simjile exterior crowned by a cornice,

recalling tliat of the Bigallo at Florence, and
with a richly elaborated interior courtyard and
stairway.

There are a few buildings in which the Ital-

ian influence is jjredominant, wliih; the Sjianish

taste is only manifest in a certain portion of
the detail, of which the Ayuntamiento of Se-

ville is a ty\){-. This is a i)erfectly straightfor-

ward Italian design, l)oth in mass and in dispo-

sition of openings, recalling some of the best of

the northern Italian work ; but the Sjjanish ex-

uberance crops out in the treatment of the

arabesques which fill tlie pilaster jianels, and in

the detail of the ornament throughout.

The name Platercsque, or the style of the
silversmiths, has been used specially to desig-

nate the su]jerabundant over decorated work of

the middle Renaissance in Spain. The name
is a perfectly fitting one. The work shows a
sense of light and shade, a feeling of chiselled

elaboration, which is eminently characteristic of

the work which we assume to be jjeculiai'ly

adapted to silversmiths' designs. That a great

deal of it is overdone and thoroughly bad goes

without saying, but the best of the Plateresque

work is certainly very effective ; and if we can
forget for a moment the manifest incongruities

of the detail in a historical sense, and think of

it only as a Sjianish jiroduction, it must be given

a very creditable place in judging of its worth.

There is a bit of grille work in the sacristy of

the Salamanca cathedral which is wrought in

iron in the most jierfect manner, and certaiidy

merits the ap])ellation of being jireeminently

Plateresque. It is a mere enclosure around a
sanctuary, but it is one of the richest pieces of

metal work in the peninsida. Also, in a private

house in the centre of the commei-cial district

of Barcelona, there is a perfectly charming stair-

way leading up two sides of an open court,

which is visited by every artist who knows
where to find it, and is a most tyjiical and ]ier-

fect example of the Plateresque, with the added
merit of the details of the carving being very

jiurely designed and admirably executed, and
quite free from the grotesque distortion which
is manifest in so much of the S])anish work.

There is also a most marvellous grille about the

royal chapel in Granada cathedral, and some of

the most interesting work in Seville and Toledo

cathedrals i.s in the elaborate Renaissance

wrought grilles about the chapels and the choir.

It will be remembered that during the

Renaissance period Spain was noted for its

universities. At Alcala de Henares, Cardinal

Ximenes caused to be built, about 1197, a

gi-oup of buildings for the university, which are

of consideralile architectural interest, both by
their arrangement and design. Of about the
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same time is the work in tlie University of

Salamanca, the principal enti'ance to which

shows, considered iu detail, some of the choicest

carvings of the period. Though this work was

executed over four hundred years ago, the soft,

yellowish sandstone has preserved all its sharp-

ness and character, and the details seem as clear

and crisp-cut as though executed yesterday.

The merit of this work is in the decorative

quality of its carving. As a design, the whole

lacks coherence and purpose. The Irish College

in Salamanca is a much more sober and a later

example, the chief interest centring in a

splendid arcaded courtyard, around which are

grouped the buildings. At Leon, the city which

also possesses the magnificent Gothic cathedral,

there is a very remarkable group of buildings,

forming a part of the convent of S. Marcos.

The main front of the buildings forms a most

interesting composition, with a succession of

very elaborate arched openings along the central

portion, flanked on the right by the unfinished

facade of the convent church, while on the ex-

treme left the lines of the structure are carried

out by a low bridge. The elaboration of detail

about the central portion of this structure is

most remarkable. Carvings, statuettes, bas-

reliefs, abound at every conceivable point, and

the mechanical execution is so excellent one can

almost forget the absence of any real architec-

tural feeling in mass.

Of the Renaissance churches of the middle

period the two which are most worthy of interest

are the new portions of the cathedral at Sala-

manca, which, though retaining very strong

traces of the Mudejar, are most elaborately

carved in Renaissance motives and details, and

tiie Church of S. Domingo or S. Estaban at

Salamani-a, tiie entrance to which is simply a

tremendous display of fine carvings and figure

work crowded about a single central doorway,

the carvings being, as is so often the case in

Spanish work, excellently wrought, beautiful of

themselves, but lacking in appropriateness and

not forming a part of a comprehensive scheme.

The cloisters of S. Estaban are of more posi-

tive architectural merit, without being so rich

or so essentially Spanish. The arcades of the

cloister are in the style of the early Renaissance

of Toulouse, while the vaulting is a sj)ecies of

fanwork which is seldom found in Spain.

The military architecture of Spain is not

without considerable interest. It is not easy to

make any exact classification of it as to archi-

tectural style. Of the early Cothic jieriod there

are some interesting brick eonstnictions, such

as the old (;astlcs at Coca, near Segovia, and at

Medina del Campo, in Leon, a few miles south of

Valladolid, both of which are constructed entirely

of brick and rcriM the efl'ect of some of the

work about Albi in southern Franc^e. Of the

early period, also, are tiie fortifications about
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Avila, which are picturesque in the extreme and
are still in use as an enclcjsure, though the city

has grown somewhat beyond them. Of a later

period is the picturesque Alcazar at Segovia,

and still later is the Alcazar at Toledo, which
has a courtyard with interesting details and a

simple but quite effective treatment of a jjlain

exterior wall, while the arch of Gonzales at

Burgos, dating from 1.539, is one of the latest

semimilitary city fortifications still existing.

There are also scattered through various parts

of Spain very interesting bridge constructions,

most of which show the lingering influence of

the Roman domination, or periiaps more tndy
the Moorish iuteriiretation of Roman con-

structions, notably the Alcala bridge at Toledo,

and the long structure which crosses the river

just beyond the Mosque, at Cordova.

The palace of the Escorial, which was built

by Philip II. in the mountains to the north of

Madrid, is in a class by itself. Its architectural

value is often ignoreil, but some of the interior

work, though unquestionably copied outright

from Italian models and with a notable lack of

any particularly Spanish feeling, is quite effective.

The library, in the style of the library of the

Vatican, is interesting and effective, and the

interior of the church, which forms a part of

the palace, is impressive with a sombre grandeur

which falls but little short of being good archi-

tecture.

It is but natural that, given the love of

ostentatious display, the desire to keep up the

appearance of one's ancestors, and the artificial

life of the Spanish courts, the late Renaissance

should degenerate into the most meaningless

abnormal growths. As the work of the middle

Renaissance is liesignated as the Plateresque, so

the developed exuberance of the later neoclassic,

the riot of form, is characterizeil by the name
of an architect who is perhaps luijustly credited

with most of the late abominations, Josef

Churriguera, who died in 172.5. Notwith-

standing the utter abandonment of good taste

which marks the very late work, and the lack

of any attempt at coherent design, as is shown
in the front of S. Pablo at Valladolid, in the

Cartuja of Miraflores at Burgos, or the similar

interior at Granada, there still lingered in the

late work some traces of the grandiose, pompous,

theatrical ett'ects which are so interesting in the

best of the Plateresque. The cathedral at Jaen,

in Andalusia, north of Granada, is not without

some of the good qualities which, transplanted

across the ocean, bore fruit in INIexico in the

cathedral of Chihuahua and the church at

Lagos, though it nnist be confessed the Ameri-

can examples on the whole are rather more
satisfactory. And the homely, vuiinteresting

exterior of Cadiz cathedral encloses an interior

which, for theatrical effect and pomp, is hardly

equalled througliout Spain. Tiie Spanish archi-
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Convent of Mirattcu'es, near Burgos; interior

of the cliurcli, witli tombs. The choir witli its

carved wooden stalls is in the middle of the pic-

ture. The donlile tomb is that of King Jnan II.

and his queen, Isabelle of Portugal. The wall tomb

on the extreme right is that of their son, Alonzo.
wlio died in youth. These monuments are ascribed
to Gil de Silo^. and their epoch is about 1490. The
iron railings are entirely modern ; they destroy the
intended effect of the sculptured surfaces.
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tects never quite lust the (iri<;iiial tnulitioiis.

To tlie present day they will (ii-casimiiilly show

the aiipieeiution of the deeorative nualities of

onianient, and are able to eatcli the light and

shade on their work in a manner which recalls

their ancient trinniphs.

Of the eighteenth century work, the oidy

structure of any value is the Royal Palace at

Madrid, which is a dignified, well-balan<'ed

conipositit)n, free, on the exterior at least, from

any of the exuberation of the mediieval work,

and iiuite ecjual in design to much of the best

of the seventeenth century work of Northern

Europe.— C. H. Blackall.
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Maxwell, Annuls of the Artists of Spain, 1848;

Street, Gothic Architecture in Spain, London,
1865; Taylor, Voyage PiUorcsque en Espayne.
182G-1832 ; Villa-amil et Escosura, V Espajjne
Artistique et Momtmcntah'. Paris, 1842 ; \'illa-anul

y Castro, Ant. prehistoricas de Gnlicia, Madrid,
1868; Waring and Macquoid, Architectural Art,

1850 ; Wyatt, Architect's Note-hook in Sjiiiin.,

1872.

SPALL (n.). A sjdinter of stone either

accidentally removed by irregular pressure as

of superincumbent _nias(nu-y, or by a blow of

the hammer. Spalls are used to fill interstices

in wall building ; or may be used to make,

with abundance of mortar, a kind of rubble

masonry, which is called also Spauled and
Spawlcd Rubble.

SPAN. The interval between two ter-

minals of any construction ; the distance apart

of two consecuti\'e supports, especially as

applied to the opening of an arch or the width

of a space covered by an unsup})orted length

of a joist or rafter or truss. As ordinarily

understood, the term applies to the clear open-

ing ; but it is frecpiently used of the distance

between the centres of the supports.

SPANDREL. A. The quasi-triangular

space inc/luded between the extradoses of two
adjoining arches and a line approximately con-

necting their crowns,— or the sjjace ecjual to

about half of thi.s, in the case of a single arch,

—

with whatever piece of masonry or other mate-

rial tills that space. In decorative styles of

architecture this is a favourite place for sculpture

or iidaid ornament.

B. In steel skeleton constmction, the space

between the top of the window in one story

and the sill of the window in the story above.

(Compare AlU'ge.) — AV. R. H.
SPANDREL WALL. A wall or partition

erected on the exti'ados of an arch filling in the

spandrels.
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SPANNER. A iioii/.ontal cross brace or

collai' beam.

SPAR. vl. A bar u.sed for fastening a iloor

or gate.

B. Same as Common llafter. From the

use (if uidicwri tinihei- in primitive or rough

l)uililiiig.

SPARE ROOM. In the United States, a

Guest ( 'liMiiilifi.

SPARK ARRESTER. (See Electrical

Appliances.)

SPAUL. Same as Spall.

SPAVENTO, GIORGIO DI PIETRO
;

architect ; d. l.'iOi).

Spavento su(^('eeded Antonio Celega as i)tze-

(pieriux prothus doiiiiiionim. prorurntorurn
Sfincti Marci. He built the new sacristy of S.

Marco in Venice (begun August, 148G), and at

the same time the church of S. Teodoro and
that of SS. Filippo e Giacomo in Venice. About
1498 he restored the Sala del Gran Consiglio

at the Doges' Palace. He a.ssisted in the con-

struction of the Palazzo della Ragione at

Vicenza in 1500, and at the Ponte delle Nave
at Verona in l.")02. At the same time he built

the Capella di S. NiccolJj at the Doges' Palace.

In 1506 he made the model for, and began the

construction of, the church of S. Salvatore in

Venice, but was superseded the next year by
Pietro and Tullio Lombardo (see Lombardo, P.

and T.). In 1507 he was again employed at

the Doges' Palace.

Paoletti, Rinascimento ; Lorenzi, Monumenti

;

Ongania, San Marco.

SPAWL. Same as Spall.

SPEAKING TUBE. A tube, generally of

metal, extending from one part of a building to

another, to facilitate intercommunication by the

voice.

SPECCHI, ALESSANDRO
; architect.

In cdiiperation witli Francesco de' Sancti he

built in Rome between 17:^1 and 1725 the

immense stairway leading from the Piazza di

Spagna to the church of S. Trinitk de' Monti,

the faij-ade of which was built by Domenico
Fontana. He built the stalls of the Palazzo

Quirinale, Rome.

Onrlitt, Geschichte des Barockstiles in Italien.

SPECIFICATION. A. A fornudatiun in

words of all those items of information regard-

ing a proposed building which cannot be graphi-

cally set forth in the <lrawings. It is conse-

quently supplementary to the drawings and is

necessary to define the especial conditions,

limitations, and requirements to be observed by
the contracting parties in carrying them into

execution, and, s])ecifically, the character and
quality of the material and workmanship to be

employed.

Specifications generally open with the state-
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SPECIFICATION

nient of certain general propositions common to

most building-contracts, incliuling the require-

ment that the party of the second part, gener-

ally called "the contractor," is to furnish all

apparatus and utensils necessary to the carry-

ing on of the work ; that all materials are to be

the best of their several kinds unless expressly

set forth to the contrary ; that the work is to

be carried on promptly, in order, and without

unnecessary delays ; that it is to be completed

and ready for use at a certain date ; that the

drawings are to be followed exactly according

to their true intent, not only the general draw-

ings which have been signed as a part of the

contract, but those detail and full-size drawings

which are to be subsequently furnished in fur-

ther explanation of the original drawings.

After a page or two of preliminaries of this

general kind, the more specific items of work

and material are briefty recited as far as pos-

sible in the order of execution, and each in a

separate paragraph with a distinctive title.

These include, for example, the special require-

ments as to excavation, drainage, and grading

;

the character of footings, foundations, and

underpinnings ; of all cut stonework, brickwork

or terra cotta ; of chimney stacks and all other

special constructions in masonry ; of all fram-

ing, whether of tiralier, iron, or steel ; of all

partitions and furrings, whether fii'eproof or

otherwise ; of all boarding, flooring, and roofing;

of plastering and stucco work ; of interior flnisli

in all departments ; of doors and windows,

stairs, wainscottings, and tiling, marble and

metal work ; electric wiring and electric con-

nections of all kinds
;
gas piping, plumbing, and

plumbing fixtures ; heating and sanitary pro-

visions ; elevator service
;

painting, polishing,

and decorating of all degrees and kinds

;

builders' hardware and all the devices of con-

struction and equipment necessary to the per-

fecting of the .scheme.

As, with the progress of civilization, the

requirements of convenience, comfort, use, and

economy or luxury of every degree have become

more exacting, and as the appliances to meet

these exactions have become more complicated

and scientific, the function of the specification

in building contracts has greatly increased in

importance. Tlie modest instrument of a

dozen or twenty pages, which amply sufficed

our fethers to secure good work and material

according to their standard, has exjianded into

a formidable document often of more than a

hundred. Tlie progress of invention is so

active, and methods and material of building

are so constantly changing and enlarging, that

the architect cannot projjerly develop his

specification upon established fornuilas or com-

fortable routine, but is constrained to a constant

vigilance lest in his latest work he should fail

to avail himself of tlie best which science and
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invention is constantly lavishing upon the art

of building.

In order to avoid the danger of omissions

anil to facilitate the work of the architect in

the important department which we are now
considering, model lilank specifications have

been prepared by skilful hands with the inten-

tion of including every item necessary to the

modern building in construction, material, and
appliance ; but these, though in some cases and

to some pi-actitioners useful, are generally found

cumbersome in practice, and rather to complicate

than to simplify the task of the architect.

The architect of active practice finds it on

the whole safer and more convenient to perfect

his specification out of the fulness of his own
experience and observation, using perhaps, as a

guide and monitor, his specification for some
previous structure which lias produceil the best

results with the least conflict of interiiretatiou.

Under these conditions, the greatest virtues

of the modern specification are comjireheusive-

ness, order, clearness and compactness of defini-

tion, and the utmost brevity consistent with

these qualities ; avoiding unnecessary enlarge-

ments, repetitions, and all that sort of general-

ization which may mean much or little according

to the point of view, which rather confuses

than instructs the builder, and is therefore

fruitful in disputes. Moreover, the overbur-

dened specification may be and often is gi'eatly

relieved, without in any way impairing the force

and intelligibility of the contract, by omitting

such items as can be inscribed upon the draw-

ings themselves and in immediate connection

with the delineation of the details which they

are intended to exjilain.—Henry Van Brunt.
B. In law, the whole body of description

and direction under which a building is erected
;

in this sense including the drawings as well as

the specification in sense ^-1, including also such

orders or decisions of the architect or other

superintendent as may have controlled in part

tlie character of the work. (See Law Concern-

ing Building, C, 8.)— R. S.

Bower, Specifications ; a Prarticnl Si/ntem for
rrritinri Specification.^ for Biiildinf/s, New York,
W. T. Cumstoi'k.

SPECUS. In Roman architecture, the

channel of an aqueduct elevated above the

ground, and covered by an arch, or slabs.

Sometimes the same arcade carried several of

tlicse channels, one above another.

SPEBR. Same as Spier.

SPEISET. FRIEDRICH. (See Egl., An-

dreas.)

SPEOS. In Greek, a cave, especially a

large or deej) one ; hence in arclueology, a cave-

tem])le or a large tomb ; a large and architec-

tural chamber, excavated in the rock. (Cut,

cols. 577 and 578.)
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SPH^RISTBRIUM
SPHJERISTERIUM. In Itoniaii archi-

tecture, an ciiflosed place ailaptc^il to ball play-

ing. The sjthd'.risti'riii weie often adjuncts of

baths, gymnasia, and important villas. (Com-
pare Fives Court; Tennis Court.)

SPHINX. A creature made up of parts of

a lion (but see below) and of another natural

animal, though the artistic conception may l)e

thought rather to include the whole nature of

each. In Egyjitian antiquity, the human-
headed spliin.x is always male; and of this

nature is the Crcat S|ihiux, which is one of the

very earliest of existing monuments. It is

near the great pyramids of Gizeh, partly cut

from the rock, jjartly liuilt \\p of masonry, with

a temple or shrine built against the breast, the

path to which leads between the fore paws.

The height to the top of the head is 66 feet.

/ ~!

/,'

/ <l

SPINTHAROS
forming a <^>uirk. In each sense ob.solcscent.

Also S]iccr, Sper ; called also Enterclose.

SPIGOT. A jilug to close the aperture of a

faucet and control the flow of liquid. The
.spigot itself may be perfoiated for the passage

of the licjuid. A mere perforated cork or stop-

I)er fitted with a peg is a faucet and sjiigot.

By extension, these terms are ai)plied, in the

jihindiing and kindred trades, to various con-

trivances and parts intended respectively lor the

reception of, or the insertion into, another jiart.

Tluis, each length of ijrdinary iron drain jiipe is

made with one end aliruptly enlarg(><l to firm a

socket for the reception of the small end of the

connecting length, the small end being known
as the sjiigot end, the larger as the faucet end.

SPIGOT AND FAUCET JOINT. A joint

between two lengths of pipe, made by the

insertion of the spigot end of one into the

fau<-et end of the other, as explained under
!S|>igot ; called also Spigot Joint.

SPIKE. A jjointed bar or strip, commonly
of iron, as in a grille or the cresting of a wall.

In the United States, more commonly a very

large nail.

SPHiE. A. A peg or plug used to fill a

niulliolc, as a spigot.

Jl. Same as Pile.

SPILLWAY. A channel for superfluous

water, as from an oveiHow of a dammed and
walled lake, reservoir, or tank. In some in-

SPEUS of KaMSES 11. AT .\lll' .SiMI'.EL, UPPER EOYPT.

The name given to this image is tran.sliterated

Hu, or more fidly, Horemkhu, a word having

connection with the god Horus, and other

androsjjhinxes seem to have received tlie same

name. Such images cut out of single blocks

of granite and of all sizes up to 8 feet in

length, were sometimes arranged along a road-

way or approach to a temple, forming a double

avenue. (See Androsphinx ; Criosphinx
;

Hieracosphinx.)

In Greek and Greco-Roman antiquity the

sphinx is always female, with human head and

breast. In some coins, etc., the forms are of

the dog rather than of the lion.

SPIER. A permanent screen ; especially in

a hall, as of a manor house, or English college,

or London Company, the architecturally treated

partition cutting off a part, as described in Vol.

I., col. 346. Apparently, also, a partition
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stances this takes the shape of an aqueduct of

architectural character.

SPINA. The wall or other barrier extend-

ing along the middle of a Roman circus, and
about the ends of which the contestants turned.

SPINDLE. A memlier round in one direc-

tion, as if I'evolved upon one axis. The term

fusitbnn, which means spindle-shaped, implies a

form larger in the middle and approaching a point

at each end ; but the word spindle is applied

more loosely, as to the small pieces of turned

wood which make up the grating of the Rleshre-

beeyeh, and equally to the turned jjart of a post,

baluster, or other piece fashioned in the lathe.

SPINTHAROS ; architect.

He built the latest temple of Apollo at

Delphi, in Greece. This building was not be-

gun liefore 536 B.C.

Pausanias, ed. Frazer ; Brunn, Geschichte.
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Spire OF CHitRrH : Bkbnieues
(CalvadosJ ; 13th Ckntury.

SPIKK ok SolTH ToWEH, CHAUTUKS CaTHEUKAL:
Hkioht Aiioi'T H50 Feet.
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SPIRA

SPIRA. Tlie niiiiililiiigs at the base of a

C<iluillll.

SPIRE. In general, any slender, pdintcd

erection, surmounting a building. Its distinc-

tive form was generated from the steep tower

roofs eliaracteristie, especially, of the secular

buildings of the Middle Ages in Fi-ance and

Germany ; but when the roofs were transfeiTcd

to chun-hes, tliey gradually submitted to arciii-

tectural moditic'ations, so im|)ortant, that a new
type of form was finally developed, even as

early as the twelfth century, to which the name
of spire has been s]iecitically attached. In fact,

the feature became the natural termination of

every church tower from the thirteenth to the

sixteenth century, and, whether built or not, it

was providetl for in the design and construction

of every such tower. The.se modifications of the

original steep roof included an increa.se in tiie

height .so cou.siderable that it w-as often eipial

to the whole height of the sui)porting .structure,

and was rarely less than two-thirds of it.

Spires in their most common and simplest

form, as in parish churches, arose from the

tower cornice, where they could obtain direct

support, and, as they were octagonal in plan,

the diagonal sides were built up from corbels

or squinches, which were developed from the

interior corners of the towers ; on the outside

these corners were occujiied by steep pyramidal

constructions of triangular plan, rising from the

tower cornice and sloping back to the diagonal

or canted faces of the spire. The variations of,

anil departures from, these .sirajile and beautiful

tyjies are very immerous, and were entirely in-

fluenced by the desire to obtain variety and

enrichment of sky line, and by the desire to

recijncile tlie tower with the spire, so that to-

gether they might form one harmonious compo-

sition with no visible line of demarcation, as

in the south tower of Chartres, and in those of

Senlis, Reims, Laon, etc. To this end the spire

ribs were broken into rich crockets, tall gabled

spire lights grew up on the faces, in emulation

of the pinnacles crowded around the base of the

spire ; often an octagonal open lantern was in-

terposed between tower and spire, and pinnacles

were built on the unoccupied corners of the

tower, flanking the lantern as at Freiburg in

the Breisgau. The sides of the spire were often

pierced by foliated openings, and sometimes, as

in Freiburg in the Breisgau, Burgos in Spain,

etc., the whole structure became a mere open-

work of tracery. In these enrichments of the

primitive type, every device of design was used

to obliterate the line of demarcation between

tower and spire, and the general pyramidal ef-

fect of the combined structure was secured by the

successive oflsets of the tower buttresses, so that

the tapering cfl'ect, as especially at S. Stephen's

at ^'ilnna, began at the ground, and one feature

melted into the other by insensible transition.
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Spire of North Tower, Chartres C.-ithedral:
Finished 1513: Height about 380 feet.
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SPIRBLET

III other and later varieties, especially in

England, the spire arose from the roof of the

tower behind a mask of ornamental battlements

and pinnacles, confessing itself as a separate

structure. In these cases the spire was often

of wood. In some of the later mediteval spires

in the sixteenth century, the ambitious builders

lost sight of the primitive tyjje, and a general

pyramidal effect was obtained by the superim-

position, as at Strasburg, of a diminishing suc-

cession of highly enriched vertical steps. When,

in the Renaissance period, the church towers

climbed in this way to their final consummation

with classic detail ingeniously disposed, as in

the famous churches of Sir Christopher Wren
in England, the constructions ceased properly to

be spires and became steeples, though tlie lat-

ter term is sometimes loosely applied, even to

examples so pure as that of Salisbury.

— Henry Van Brunt.
SPIRELET. A small spire, as of a pinna-

cle or turret.

SQUARE
B. Re.silience, as of a floor; its elasticity

when com]n'essed.

SPRING (v.). To leave its impost by
rounding upward and outward, said of an arch

or vault. In making elevation drawings and
section drawings, the liorizontal plane at which
this takes place is rejiresented by a liorizontal

line ; hence, the common term, Sjjringing Line,

which is used even when the building itself is

under consideration, as when it is said by a

person looking at a vault : The springing line

is about nine feet above the pavement.

SPRINGER. A stone or other solid which
is laid at tin- impost of an arch. (See Skew and
following titles ; alsd Spring, v.)

SPRING HOUSE. A building erected

over a natural spring to protect it from injury

or impurities ; sometimes decorative, or large

enough to contain fixed seats ; or used as a

place for cooling milk, or the like, in the cold

water, as frequently on American farms, where
the house is roughly built of wood.

Spur; English Rom.inesque; Rochester Cathedral ; c. llliO.

SPIRE LIGHT. A window in a spire, gen-

erally in the form of an attenuated dormer,

with a steep roof or .gable, used less to give

light to the interior than in conjunction with

pinnacles to enrich its outlines. (See Spire.)

SPLAY. Any surface, larger than a Cham-
fer or a Bevel, making an obliijue angle with

another surface ; specifically said of the oblique

jamb of an opening, as in a window or doorway.

SPLINE. A. A thin, narrow board, corre-

sponding generally to boards used for ceiling,

and the like.

B. Same as Loose Tongue (which see under

Tongue).

C. In drawing, a thin strip of some elastic,

flexible material, used as a guide in drawing

curves, by being bent to the desired form and
held in place by weights or pins.

Feather Tongue Spline. A. spline in sense

A, but cut to a l)evel. (See Claplioard.)

SPLIT PIN. A pin, as a spike, split at

tlie |)(iiut, si) as to spread when it is driven in,

giving somewhat the form of a dovetail, and

making it difficult to extract.

SPRING. A. The line or plane at which
the curve of an arch or vault leaves the up-

right or impost.
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SPRINGING COURSE. (See Spring, v.;

Springer.

)

SPRINGING LINE. The line marking the

level from wliicli an arch springs. (See Spring,

V.)

SPRINKLER. A system of perforated

pipes extending through a building, and at ii'e-

quent points connected with a water supply,

controlled by fusible plugs, which, when melted

by an accidental tire in their neighborhood, au-

tomatically turn on the water and start the

sprinklers to extiiiguisli the flames.

SPUDD AND RING. A metal ring or

ferrule combined with a projecting pin, and

ajjplied to the foot of a wooden post, or the

like, to secure it to a stone base or sill, the pin

being in.serted into the stone.— (A. P. S.)

SPUR. A. In timber framing, a diagonal

brace between a jiost and a tie beam or rafter.

B. A buttress or similar projecting piece of

walling.

C. In media3val architecture, specifically, the

carved claw or griffe projecting from the lower

torus of a column, so as to cover one of the

l)rojectiiig corners of the scjuare )ilinth beneath.

SPUR BRACE. Same as Spur, A.
SQUARE. A. An open sjjace, generally
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SQUARE
more or less rectiiiiguliir, in a tciwii, fonncd at

the junction of two or more streets, or by tlie

enlarf^eineiit of one for a short (hstaiice ; espe-

cially, such a place provided witii a |jark cir

parks.

UflQLlJ

Spur: English Gothic, Eaklikst Type; S.
Cross, Win'chester.

B. Same as Block, E.

C An instrument intended primarily for

laying out right angles, consisting usually of

two arms fixed, or capable of being accurately

adjusted, perpendicularly to each other.

Carpenters' Square. A steel im]5lement

forming a right angle with a shorter and a

SQUARE-HEADED
sense C, having a long blade attached at aliout

the centre of a shorter crossiiiece. In use, tie

hitter is moved along the edge of a drawing

liciard, holiling tiie long blade in successive par-

allel positions. Some T scjuares have a(l,justable

blades, which can be set at difi'erent angles with

the he;id.

SQUARE (v.). To provide by an instru-

ment, cir (itherwise, that the angles of a piece

Spur: E.vglish Gothic; I.'^th Pentury; Stock-
BUiiY, Kent.

of work or material are right angles ; or to

ascertain the amount of their deviation from
right angles.

SQUARE END. The end of a piece of

timber when cut off square, in contradistinction

to an end prepared for framing with a tenon or

otherwise.

Squinch: Oxford Cathedral; c. 1240.

longer arm, each divided into feet and inches or

other measurements.

Set Square. In drawing, same as Tri-

angle.

T Square. A draughtsman's square, in
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SQUARE-FRAMED. In .joinery, framed
with s(|iiare and imt nmulded pieces.

SQUARE-HEADED. Having a straight

horizontal lintel (ir a Hat arch, said of a door-

way, or window opening.
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SQUARE STAFF
SQUARE STAFF. A wooden rod, square

ill seittioii, set tiusli in an external angle of plas-

tered surfaces to secure the corner from injury.

When moulded it is called a staff bead. (See

Shaft; Staff, B.; also subtitles Angle Bar;

Bead.)

SS.

of the high altar from a point where it would
otherwise be invisible. (See Hagioscope.)

SS. A. The abbreviation for saidistiimo,

-ma, -mi (Italian), or satictisshnus, -ma, -mi
(Latin). The most holy; a title generally re-

served for the Trinity or the persons of the

I

J' iM-ii
iiiiii';iiiii'iSlsi't,'iiiti!Sai:!iii'aikiSi^^^^

Squinch: Salisbury Cathedkal ; c. ISX).

SQUINCH. An arch, a lintel, corbelling, or

system of such members, built across the inte-

rior corner of two wall.s, as at the top of a tower,

to serve as foundation for the diagonal or canted

side of a superimposed octagonal spire or lan-

tern. The squinch performs the functions of a

Pendentive (which see).

Squint: Crawley Church, Hampshire; i:!th

Century; the Sill skrvics as a Piscina.

SQUINT. An aperture jiierced askew
thi'i)Uf;li the interior walls of a church, often on

the side of a chancel arch, so as to give a view

6S7

Trinity and their attributes, including the Host,

the Assumption, the Cross. Used even in Eng-

lish writing in the same sense.

B. The abbreviation of saiiti. i.e., saints, in

cases where a church is dedicated to two saints
;

Squint: S. Mary Magdalen, Taunton; 14th
Ckntuky.

as (in Italian) SS. fJiovanni e Paolo. In the

same .sen.se (in Kngiisli), used to replace the

word " Saints," though rarely.
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STAB (\

brick wall

make a hull

STAB
To I'min'lii'ii the surface of a

ight liliiu.s with a jMiiiit, so as to

phisteriiig. (See Key, C.)

STABLE
resistances, or stresses, exerted at the joints of

the ])iece.

3. That the forces exerted upon each of the

parts into which the pieces of a structure can

lie conceived to be divided shall balanc(> each

other. That is the stress exerted at the ideal

surface of division between the part in question

and the other Jiarts of the ]iiece.

Stability consists in the fulfilment of the first

and second conditions of eciuilibrium under all

variations of load within given limits. Strength

m^^sM" -'I
k-^^

STABILITY. As applied to structures, the

property of remaining in equilibrium without

change of position, although the externally ajv

plied force may deviate to a certain extent its

mean amount or position. The conditions of

eipiililirium of a structure are these :
—

1. That the forces exerted on the whole

structure by external bodies shall balance each

other. The external forces are the force of

gravity, causing the weight of the structure, the

pressures exerted against it by bodies not form-

ing part of it, and the suppoiting forces, or re-

sistances of the foundations.

2. That the forces exerted on each piece of

Stable at M.icox (S.ioNE-ET-LoiRE), France.

consists in the fulfilment of the third.

— W. R. H.

STABLE. A pliice wlii've hor.-ics are hmised,

mm

Ground Story : A, Carriage House
;

Room.

a structure shall balance each other. These

forces are the weight, the external load, and the
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Upper Story : D, Landing ; E, F. II, Bed
Rooms; (r, Fodder Loft.

fed, and cared for, and, incidentally, where ve-

hicles, horses' equipments, and feed are kept for

use, and sometimes where coach-

men or grooms have their lodg-

ings ; also, in comi)osition, a

place provi<led for other domes-

tie animals, as cow stable.

Stables fiu- horses may be dis-

tinguished iis jirivate, club, liv-

ery, breeders' or trainers', farm,

sale, delivery, and racing sta-

bles.

The principal features in the

plan of a private stable are (1)

the stable ])r(.ijier, allowing an

area about 10 by 10 feet each

for box or loose stalls, and about

5 by 9 feet each for common
stalls, with a sufficient common space for stable

service in grooming and tackling, ventilation in
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the ceiling, connecting by a tnink through the

loft above with a ventilator on the roof, drain-

age for each stall, high windows, a watering

trough, and feed ducts of various sorts from the

loft above for grain and hay; (2) the carriage

or coach room, allowing about 100 square feet

for each vehicle, and a sufficient clear space for

entrance and exit and for harnessing and unhar-

nessing, the carriage room being generally the

vestibule of the establishment ; (3) the wash

stand for washing carriages, which is either an

annex to the carriage house, occupying 350 to

400 square feet, with floors shedding the water

to a single drainage point, or a depressi(jn in

the floor of the carriage house with similar

drainage facilities and covered by a grating

;

(4) a harness room, opening generally from the

stable directly or indirectly, and containing va-

rious hanging devices for harness, together with

some means fur heating
; (5) an enclosed yard

connected with the stable
; (6) a dung pit, gen-

erally in the yard; and (7) an open shed for

the temporary shelter of carriages. The second

story is connected with the first by an enclosed

stairway, and contains over the stable a grain

and hay loft with an exterior door for taking in

feed of all sorts, provision for ventilation by

the vent trunk before mentioned, and often lodg-

ing rooms for coachmen or grooms. A cow stable

and tool house often form a part of this group.

The stable proper contains the stalls, of which

the partitions are of plank about four feet high,

surmounted by a ramp, generally of open iron-

work. The stable floor is of wood, clay, asjihal-

tum, vitrified brick, or artificial stone, slojjing

to drainage gutters and extending into the stalls
;

sometimes the stall floors are of compact clay or

earth, and a stout wood grating is often placed

over the stall jjaving. In the country, the

various parts of the stable are often in sepa-

rate but connected buildings, or in distinct wings

of one long, low building ; but in the city,

where space is valuable, there is a far greater

compactness of plan than is necessary or de-

sirable elsewhere.

Club stables, as they are generally built in

crowded localities, are jompact forms of large

private establishments, but with more ample
accommodations, the washing place being often

in a ('overed courtyard, placed between the

coach house and the stables.

Livery stables are generally an enlarged but

inexpensive form of club stables, without their

luxury or completeness of ajipointment and

finijjh, and often without adequate ventilation.

The stalls arc generally narrower, and arc often

placed either in a basement or in a second story,

with access by inclined planes ; and, in general,

every device of economy is used in their con-

struction and equipment consistent with the

decent kecijing of horses and vehicles, and
prompt service.
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In breeders' and trainers' stables, convenience

and economy of service are obtained in large,

well-built, barn-like structures, generally pro-

vided with a broad central passage like a nave,

the stalls being ranged on either side, generally

facing inward with passages behind, and the

hay and other feed stored in lofts of half stories

above. Special provisions are made for ventila-

tion by louvres, clearstories, or lanterns, and for

cleanliness ; and separate accommodations are

pro\'ided in loose boxes for breeding mares and
colts. In those parts of the United States, es-

pecially in Kentucky and the southwestern

states, where the breeding and training of high-

bred horses form an active industry, this great

barn, with its offices, is often the principal

building in a group of subordinate structures

for hospital service, farriery, etc., with ample
stable yards for airing, well-watered pastures,

and often a private track for the training of

racers and roadsters.

In sales st;diles, where provision must be

made for several hundred animals constantly

changing, the stalls are disposed in a series of

long ranges, head to head, with broad jiassages

between. A counting room, and generally a

salesroom with seats in successive grades on

one side, a jndpit for the auctioneer on the

other, and an area between for the display of

the stock under sale, form an essential part of

such an establishment ; and the whole is con-

tained under a wide roof sloping on two sides,

supported on posts between the stalls, with a

louvre or clearstory at the top provided with

numerous windows for ventilation and light.

On the Continent of Europe the chateau or

Schloss in the country, or the hotel in the city,

generally has its stable in the buildings sur-

rounding the quadrangle, to wliich access is ob-

tained by a gateway in the enclosing wall.

Cattle stables are I'arely provided on a large

scale in the gi'eat cattle-raising regions of the

United States, except for the protection of high

grade stock. In the neighborhood of great

abattoirs and packing houses, inunense feeding

stables are sometimes established, in which the

herds, which have been reared on the open

ranges, may be fattened for the market more

readily and conveniently than in the pastures.

These sheds occur not infrequently as part of

the ])lant of large breweries, the grain, after

having been <le]irived of its alcoholic properties,

being transmitted hot througii trunks to long

feeding trougiis, which have ranges of covered

stalls on eitlier side. Stables for blooded stock

do not ditfer materially from those provided for

the breeding of horses. The rural farm stable

for milk cattle is a long and often rough struc-

ture, without much distinctive character. The

farm stock is often housed in a jiart of tlu^ liny

barn, on the main floor lu- in a liasement with

access from tin? rear. — IIenky Van Buunt.
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STACK
STACK. A. Of a cliimiipy. (See Chim-

ney Stiirk.)

J3. For the storag(^ of books in a hljrary.

(See Bookstack ; Library ; Stackrodiii.)

STACKELBERG, MAGNUS, FREI-
HERR VON; arcliitei't ; b. 1787; d. 1837.

Kdueated in Dresden, and irom Dresden

went to Rome, and in 1810 to Greece, where

he assisted in the excavation of the temple of

Athena at jEgina and the temple of Apollo

at Bassic (see (Jockerell, C. R.). He pnb-

lislied Der A/ioUo leiiipcl zii BassK in Area-
(lien (Rome, 1826, folio), and La GrSee, vu.es

pittoresques e.t topograjjhiqucs (Paris, 18.34,

folio).

Suubert, Kntislh-r-lexicon.

STACKROOM. A room in a library pro-

vided for the bookstacks. Usually, in public

libraries, such rooms are not open to the pub-

lic, the books being served from the room by

the attendants.

STACKSTAND. A structure intended

to receive a haystack, usually consisting of a

circular frame with uprights which lift it 2

feet or more aliove the ground, for the purpose

of keeping off dampness and vermin.

STADDEL; STADDLE. A. A prop or

post, such as may lie used for temporary pur-

pose, as in scattblding.

B. Same as Stackstand.

STADHUIS. In the Netherlands, a town
house or city hall.

STADIUM. In Roman archaeology, an

open area for the foot race and for the exercises

of athletes ; often made architectural by its

association witii Thermse or the like.

STAFF (I.). A. A piece used to close the

joint between a wooden frame, as a window or

door frame, and the masonry in which it is set.

B. A piece used to strengthen or ])rotect an

external angle in plastering ; often called Angle
Staff.

STAFF (II.). A kind of stiff plastering

held together with any fibrous material, and
generally used for exterior . surfacings and
mouldings, as in temporary buildings.

STAFF BEAD. Same as Angle Staff (see

Staff, B).

STAGE. A platform in a theatre, audito-

rium, or similar place, on which the perform-

ance is carried on.

STAGE DOOR. A door giving access to

the stage and to that portion of a theatre

which is for the use of the actors and other

employees.

STAGGER (v.). To arrange in alternate

order, as bolts connecting two members of a

frame which are often set zigzag ; or as beams
resting upon a wall, where there are two sets,

one on each side, and those on one side are set

halfway between those on the other side. By
extension, to dispose floors so that each one
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is not continuous throughout the building, but

so that tln^y are arranged in two or more verti-

cal series, each with its own independent system

of heights.

STAGING. Same as ScaSblding.

STAIN. A. A colouring liquid or dye for

application to any material— most often wood.

It diflers from paint as being thinner and read-

ily ali.sorbed l)y the pores of the material, in-

stead of forming a coating on the surface,

so that the texture and grain of the material

is not concealed. In America stain has licen

used for exteriors of frame houses, the sliiiigles

and clajjboards taking on a rougher and far

more picttures(iue look than if painted.

B. Any ingredient which is used to cliange

the colour of a material by cliemical action, as

in the case of glass, in which a deep blue

is got by means of protoxide of cobalt, and a

Stairs in a House at Wolfenschiessen, Switz-
erland. Each Step is a Solid Tlmeeb: its
Ends framed into the String Pieces.

green by copper and by iron, as in the produc-

tion of pot metal (see Glass). Silver Stain

(see subtitle) is more properly an enamel ap-

plied to the surface without changing the

colour of the mass.

Silver Stain. In decorative glasswork, a

yellow enamel introduced into Europe in the

fifteenth century and immediately accepted

by the makers of decorative windows. (See

Window, Part III.)

STAINED GLASS. (See Glass ; Window.)
STAINING. (See Stain.)

STAIR. A series of steps, or of flights of

steps, comiected by landings, for passing from

one floor or other principal level to another, or

to several other succe.?sive floors or levels.

Thus, a series of steps from one floor to an-

other in a house would be called a stair, as

well as the entire series connecting the succes-

sive floors from the lowest to the uppermost.

The term Flight is often used as synonymous
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with stair in designating the structure con-

tained between two floors ; this use is only

correct, however, when no landings inteiTene.

No absolute distinction can be made between

stairs and ladders ; a simjjler form of construc-

tion or a steeper pitch being often the oidy

feature of a flight of steps which would cause

it to be designated as a ladder, as in ships.

As regards their construction, stairs may be

classified as Newel Stairs and Geometrical Stairs

Cathedral of Skns (Voxne). Staircase lu L i-ili; Sacki.iiy
Transition; lliTH Century.

(see subtitles) ; as regards tlieir general plan,

they are designated as quarter-turn, lialf-tuni,

thrce-i|uarter-turn, and one-turn, implying that,

in their jirogrcss from top to bottom, tliey pass

through one, two, three, or four right angles.

Such tiu'iis may be made by a continuous series

of winders, or by straight flights and winders,

or by straight flights and paces or landings.

Thus, a quarter-turn stair may accomjilish the

turn by a |ilan constructed on a quarter circle

with ri.sers radiating from its centre ; or it may
be composed of two straight flights at right

095

STAIR
angles with a pace or with winders in the

quarter space ; or again, it may be a single

straight flight terminating witii two or three

winders at top or at bottom.

The stair has undergone a marked change

from early times to the present in location and
disposition as well as in construction ; and in

no class of building so much as in the residence.

It is quite a modern idea, that of providing but

one staircase for the chief apartments, and of

treating this one as an all-impor-

tant and prominent feature. A
back stair, or two, there may be

for domestic service ; but, except

for these, there is rarely more than

tlie one flight or series of flights

for comn]unication between floors.

And this disposition and treat-

ment marks strongly the ditter-

enee in the modern stair and that

of the Middle Ages and earlier

part of the Renaissance. A me-

diaeval castle, of even a small and
unpretentious sort, would have

a number of staircases at frequent

intervals, and these comparatively

small and placed in a rather re-

tired situation, in small towers,

corner turrets, or in the thickness

of a wall or buttress, so that the

dwelling was divided vertically

into suites of rooms. The motive

for such a disposition was, of

course, primarily security and the

facility of defence, the building

being divided vertically into

towerlike compartments by more
or less massive walls, two adjoin-

ing compartments having little or

no lateral communication. Large

and important stairs there were,

Init not for very general commu-
nication : rather in the way of

outside perrons or their equiva-

lent in a vestibule or somewhat
isolated tower.

Tliis general arrangement of

many isolated stairs continued in

vogue long after the abandonment

of tlie original reason for such a

provision in the way of vertical communication,

and was even retained when the more modern

practice began of lateral intercommunication by

means of passages on each floor. (See House,

Figs. 5 and 6.) This is to be seen in such

buildings as the late duiteaux of France and

the great Elizabetlian houses ; although here,

already, the modern idea of one " main stair-

way " began to find expression, but still not to

the exclusion of several other subordinate ones.

Such " grand staircases " were at first rather

a i)art of the state apartments— to be used
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PLATE XXIV
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In the north transept of Burgos cathedral, Spain,
leading to the external doorway called the Puerta
Alta (" high portal"), this height heing made nec-

essary by the slope of the ground. This work
dates from the sixteenth century, and is ascribed

to Diego de Silo6.
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on occasions of ceremony— than a moans of

general comnniiiication. In recent times the

restricted size of bniliiing lots in cities mal<es

the provision of several staircases impossible,

beyond the putting in of a service stair near

the dining room or jjantry ; but this feature

does not appear to be generally adojjted even

in the spacious and costly country residences of

late years, or in the large city iiouses, where

economy of space is not of first impoi'tance.

As regards tills last necessity, — economy of

STAIR
not always have when opening only on the

gcn(Mal passages and main stairway.

Jn its modern construction, the stair of com-

mon usage in Great Britain and the United

States has become less an integral part of tiie

general construction, ami more of a separate

piece of light framing set up after the comple-

tion of the main structure— often in large part

completed before being brought to tlu^ site.

This requires, in its construction, great skill

in joinery, l)uilt, as it us\udly is, of light and

Stairc.ise at Pekigueux (Dordogne) : Neoclassic of 17th Centcrv, with Local Fkculiakitiks
OF Detail.

space,—much is to be said in favour of the spiral

stair,— or some modification of a tiu'ning stair,

— when not too restricted in its dimensions. This

again was an early featiu'e retained until quite

recent times, its great advantage lying in the fact

that comparatively little space was reipiired hori-

zontally ; a landing in the nm of the stair would

answer the purpose of the elongated passage as

now usually provided to connect two flights.

On the whiile, then, it is perhaps a cjviestion

whether the modern practice of providing one

central stair lias not caused the abandonment
of a valuable feature. An additional retired

stair might often give a certain ])rivacy and re-

tirement to a set of rooms which they would
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slender parts, secured together with systems of

slight concealed bracing and blocking and with

much use of glue. The necessity for such

highly trained labour lias indeed developed a

special class of joiners, and a wooden stair

of some elaboration is now almost invariably

su]i|ilied by a stair-builder, who makes such

construction his only business. This is the

more necessary in the case of curved and w ind-

ing stairs, where great skill is required in

building up and shaping the wreaths and other

curved portions, and in so securing the various

members together to make the stair, as a

whole, self-supporting, at least between its

terminal bearings. In the greater part of the

598



599 (JUO



STAIR

Continent of Europe the nlil triiditinns ohtiiin

of erecting solid stairs of stone at the same

time with the surrounding masonry, wood not

being very generally used excejjt in those loeali-

ties where it abounds and wiierc construction

STAIR

Perhaps the most im])ortant point in consid-

ering the ])lanning of a stair is the ])itch, or,

in otiier words, the relation between the riser

and tread. In buildings of an unpretentious

sort tiie pitch is often restricted, owing to other

Pr^7

Palais de Jtstjik. 1'ai:is. 'I'ni', <'\<.i-: is ('\i,iMti;n

ABOVE. The Ikoxwoisk is ixtenued to skpak.
dors; there is a Gate at Every Landing.

in that material is traditional. Even then it

is commonly treated in a massive and substan-

tial way, with larger and solid parts put to-

gether by methods of more genuine framing :

even the solid step is not altogether unknown,
cut from one piece after the manner of a stone

step so as to form both tread and riser.
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\i.. ANii i'iKi;< IS inK Vai'ltko Fi.<k'R below and
te the Stairway completely from the Corki-

exigencies in the floor plan ; but, under ordi-

nary ('ircumstances, the requirements of the

surrounding features should yield so far as to

allow of ample horizontal space for the stair

in order to avoid a steep ascent. Several rules

are prescribed for determining the relation of

the riser and tread. In the United States
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their sum is generally taken as between 17

and 18 inches, and the riser made as little

over 74 inches as possible, in the ordinary

stairs for dwellings.

Another rule gives the quotient of tread and

riser as between 70 and 75 inches. In Great

Britain this quotient is commonly prescribed as

66 inches, based on the assumption that a step

5^ inches high by 12 inches wide is a proper

average step. Another British method of pro-

portion is based on the same assumed standaid,

and provides that, for every inch of tread added

to or subtracted from 12 inches, the 5^
inch riser should be decreased or Increasetl

by -}{ inch, or vice versa. Thus we should

have :

For a 1 3 inch tread a 5 inch riser

11 j2 " " .51 " "

" 10 " " 7" " "

It is worthy of note that, from the above

rules, the total length of step assumed as cor-

rect for British usage is noticeably less than

the standard assumed in the United States.

For instance, by the first British rule cited

above, a riser of 7^- inches would require a

tread of 66 -7- 7;V = 84 inches, whereas this

would rarely be less thau 10 inches in the

United States, except for a back stair or the

like. A rule adopted from the French gives

results more nearly equivalent to the American

custom— twice the riser, added to the width

of tread, should be between 24 and 2.o inches.

Tiie German rule for stairs of ordinary pitch

is substantially the same, but is not considered

altogether practical when applied to a riser of

less than 14 cm. or more than 19 cm. (5^ and

74- inches respectively). In the former case,

the product of tread and riser is taken as 47

cm. (18.y inches); in the latter case, the wiilth

of tread is obtained by dividing the coetficient

500 by tlie given riser. This coetficient being

prescribed for centimetres, its equivalent for

inches would be 77^. These formulie are as

given in the Darmstadt Huiidburh, and give

results substantially equivalent to the dimen-

sions of American practice.

The foregoing (limensions for treads do not,

of course, include the nosing, which is not con-

sidered in determining tlie size of steps. For

ordinary piu'poses a riser of 7 to 7^ inches with

a tread of 10 inches makes a very comfortable

ascent. If, however, the stair is long, it will

be desirable to make the riser much less in

proportion to the tread, thus lessening the

pitch of the stair. It is also well, in the casc^

of a long stair, to introduce one or more land-

ings. It should be notc^l, however, that for

stairs out of doors a mu(Oi longer step is prac-

tical, and even quite desirable, especially as

where a short flight is introduced in the course

of a footpath or at the break of a terrace. In

such cases the longer step, especially with a
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low riser, accommodates itself more jjleasantly

to the impetus and longer striiie naturally

gaiued by a person walking a distance out of

doors.

The pitch of the stair being assumed, it is

desirable that it be altered as little as possible

during the ascent. The riser, of course, once

determined, remains unchanged : the tread

also should be as nearly constant as possible.

That is, if winders become necessary, they

should be introduced as Balanced Steps (.see

under Step) ; and this change of plan should

be as gradual as possible, as described under
Winder. It is, of course, a modern axiom that

winders are to be avoided in a stair of any
pretension, except in a case of circular stairs of

long radius, or similar stairs laid out on a very

extended sweep, as is typical of the stone stair-

cases of the more recent French chateaux. It

is to be observed, however, that the prejudice,

where such exists, against a winding stair of a

smaller and less spacious sort, is of quite mod-
ern origin ; as the circular staircase was the

common form in mediaeval and later architec-

ture, as has been pointed out above. A wind-

ing stair otfeis one advantage which, although

of no great imiiortance, is, perhaps, worth con-

sideration : by the triangular form tif the tread

the step accommodates itself to ditferent lengths

of stride, according to the distance of a pedes-

trian from the axis. The width of landings,

where these occur in a straight stair, is almost

equal in importance to the width of tread, and
should be designed to conform to an average

length of step ; say, the width of the tread

]dus 24 inches, or a multiple of 24. (See

Scala.)

In addition to the following terms, various

sjiecific names are applied to stairs derived from
tlie construction of certain parts, their mean-
ing being self-evident from the use of the

attributi^•e term, as in 0])en Riser Stair, Closetl

String Stair. (See Landing ; Newel ; Pace
;

Riser ; Step ; String.) —D. N. B. S.

Back Stair. Any stair situated at the rear,

that i.s, at the back, of a building, as for

domestic service or other subordinate purpose.

Hence, any retired and unimportant stair for a

similar use, wherever situated.

Box Stair. One made with two closed

strings, so that it has a boxlike form of con-

struction, and may be more or less completely

finisiied before being set up on the site.

Close String Stair. (See Close String,

uiidi'r String.)

Cocklestair. From Cochlea ; a helical or

corkscrew stair.

Cut String Stair. (See Cut String, under

String.)

Dog-leg; Dog-legged Stair. A half-turn

stair consisting of two parallel flights, their

strings and hand rails being in the same vcrti-
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cal plane. The lianil rail of the lower flight

coiniiioiily butts against the under side of the

string of the uiJjaer flight, tliere being no well

hole.

Geometrical Stair. One which is con-

structed without the u.se of newels at the

angles nr turning points. The intersecting

strings and hand rails are, therefore, usually

joined by means of short curved portions called

wreaths.

Giants' Stair (Scala (hi Giijunti). A
perron or out-of-door stairway in the court

of the Doges' Palace at Venice. The name is

derived fnim the two statues. Mars and Nep-

tune, which stand on ])edcstals at the head of

the stair, and arc the work of Jacopo Sanso-

vino. It con.sists of thirty steps, and a jdat-

STAL.1.CTITE Work in Wood and Pl.\ster: the
Alhambb.\, Gkanaua, Spain.

form divides these into two flights. It was
designed by Antonio Rizzo, and Ijuilt during

the last few years of the fifteenth century.

Halfpace Stair. (See Halfpace, under

Pace.)
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Half-turn Stair. (See main article above.)

HoUowr Newel Stair. (Sect llcjihivv Newel,

under Newel.)

Newel Stair ; Newelled Stair. One con-

structed with newels at the angles to receive

the ends of the string.s, as distinguished from

Mm

mmm\
r

Stair Iiiret Church of S ^^ i lfrav At i f,-

viLLE (Somme).

a geometrical stair. Tlic term is sometimes,

with no ajiparent reason, limited to a dog-

legged stair.

One-turn Stair. (See main article abcive.)

Open Newelled Stair. A newelled stair

which is built around a well ; ajjjjarently, a

term adapted to distinguish such a stair, which

is " open " as regards the existence of a well,

from a dog-legged stair, which has no well.

Each are newelled.

Open Riser Stair. One in which there is no

ri.ser in the sen.se of a solid board, metal cast-

ing, or the like, but the whole rise between

tread and tread is left open. When this ar-

rangement is fcillowed in costly staircases of

elaborate buildings, it is usually to allow light

to ]iass, as from a window.

Open String Stair. (See Open String,

under String.)

Quarterpace Stair. (See Quarterpace,

uniler Pace.)

Quarter-turn Stair. (See main article above.)
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Screw Stair. A circular stair; especially, cles Escalier, Perron; W. andA. Mowat, 7'i

one in which the steps radiate from a vertical ''" '"itairhnildimj, etc. - D. N. B. S.

post or newel.

Straight Stair. One which rises in one

direction only, without turns.

Three-quarter-turn Stair. (See main arti-

cle above.)

realise

STAIRCASE. A. Properly, the stnuture
containing a stair ; a stair together with its

enclosing walls.

B. Improperly, but in common usage, a

stair or series of stairs ; i.e., the complete me-

StALLS of S. (iEKEON, COLOONE: 14th CENTfRY; TYPICAL GoTHIC .^RRANGEMICKT AND DESIGN;
Heavy Seat in Each Stall is a Miserere.

THE

Water Stair. Stairs or steps cummunicat-

ing l)et\veen any water level, as of a river, lake,

or harbour, and the land, for ('(nivcnience of

einb;nk;itiiiii nr debarkation.

Winding Stair. Any stair constructed wholly

or chiefly with winders. (See Screw Stair.)

0. Schmidt and E. Schmidt hi Ilaixlbnrh, Part

III., Vol. III.; Viollet-lp-I)uc, Dirtioiinaire, arti-

007

stvuctiuT of a stair or set of stairs

iup|iiirts, hand rails, aii<l other parts.

chauica

with it?

STAIR TURRET. .1. A building used to

contain a winding stair whicli usually tills it

entirely. Such a turret is dftcn added to a

larger tower, as of a church, and this is fre-

quently at one angle of a large tower, making

a pictures(iue addition to its mass.
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PLATE XXV

STAIRCASE

Venice ; a tower with open arcades connecting
with other arcades, which connect with the rooms
beyond ; the wliole a fifteenth-century Venetian
building, fronting on an out-of-the-way court which

visitors seldom reach. The arcadeil front formed
]iart of the ancient Palazzo Minelli. in the Corte
del JIaltese, south of the new Piazza llanin.
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Stall in the Cathedral of
Amiens: One of the Four Cor-
ner Pieces which rise high
ABOVE the Rest. There are 110

Stalls. The Whole Work is

OF Carved Oak, with Hundreds
OF Human Figures ;

ir)08-1520.

009

0Kn ZSW'

WwtM
»J

Stall Detail of those of Amiens ;
see Previous

Cut.
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STAIR TURRET
B. A domical ur huodlike prutectinn for the

top of a stair which is carried through the plat-

form or flat roof of a tower, or the like. Such

Stalls . LeiCKST KRSHIRE

small structures rise above the large mass of a

building and are frequently great additions to

its beauty.

STALL
STALACTITE. One of the pendent cones

of lime carli(jiiate found attached to the roofs

of cave.s. — (;. P. U.
STALACTITE -WORK. A system

of corbelling ol' peculiar form or the imi-

tation of such corbelling in wood and plas-

ter. So called from a fancied resemblance

of its form to those of natural stalactites.

(Sec Hoiicyi-ondi Work.) (Cut, col. 60.5.)

STALAGMITE. One of the deposits

of lime carbonate on the floor of caves,

and whicli may or may not be in the

form of upright jjillars corresponding to

pendent stalactites.— G. P. M.
STALK. In the Corinthian capital,

the representation of the stem of a plant,

sometimes flntetl, from which the volutes

spring. (See Cauliculus.)

STALL. A. In an ecclesiological

sense, a fixed seat, enclosed at the back
and sides. Rows of such stalls for the

use of the clergy, acolytes, and choristers are

usually arranged on the north and south side of

the choir ; tliey are separated from each other

!
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STALL BOARD
under side of I'licli scat tlicro is a bnii'kot upon

which the occupant can rest when standing (sec

Miserere). In the larger churclies the stalls arc

often surmounted by canopies ; and in the mon-

astic and some otiier chureiies the choir stalls

return at the west end of each row.

B. In a stable, one of the divisions, averag-

ing 4 to 5 feet wide and feet deep, separated

by partitions, open in the rear, anil i)rovi(led

with ajipliances for feeding and drainage, for

the aecomniiidation of horses and cattle. (For

the larger stall, called loose stall, or loose box,

see Box, C.)

C. In a tlieatre, originally, a seat separated

from others by arms or rails ; now, usually, one

of the .seats in the front division of the jiarquet

(sometimes called orchestra stalls) ; liut the

apjilication of the term is variable. (Cuts, cols.

GOT, G08, 609, 610, 611, 612, 614.)

Loose Stall. Same as Loose Box. (See

Box, ('.)

STALL BOARD. One of a series of boards

or shelves upon which soil is pitched successively

\n excavating. (See Bench, C.

)

STALL POST. The po.st at the foot of the

partition between stalls in a stable, used to hold

and in-otect the ends of the partition boarding.

STAMBA. A pillar standing alone and
serving as a memorial or a votive offering.

There are many of these in India, and it is

found that they have been erected at all epochs

from the third or fourth century B.C. down to

the commencement of the European conquest

and settlement of the peninsula. Some of these

are elaborately built up of many courses of stone

and arranged with a spreailing capital to sup-

port some larger culminating structure, as a

table or roofed recess for holding a lamj). The
Lantern of the Dead should be compared with

these. (See Lat ; Miuar.) Spelled also sthamba.

STANCHION. An upright prop or sup-

port ; a Puncheon ; a MuUion.
STAND. A structure, usually temporary,

or at least slight and nnarchitectural, as (1) a

liooth for a shopkeeper
; (2) a ijlatform for

speakers; (."?) an arrangement of seats for an

out-of-door exhibition of some kind, as a race

or a ball game. (See Grand Stand.)

STANDPIPE. A pipe, usually vertical, in-

tended to facilitate the supply of water to

elevated points. Thus, at certain points along

an aqueduct, a standpipe may be used into

whicli water is forced by mechanical means,

thus providing a pressure sufficient to raise the

water supply higher than the normal level. In

architectural practice, chiefly, a pipe intended to

facilitate the extinction of fires. It is sometimes
on the exterior of a building, and sometimes

within, with branches in the dift'ercnt stories
;

but always with a mouth near the street and
outside, and a coupling to which the hose of the

fire engine can be attached. — W. P. G.

G13

STATION
STANZA (plural Stanze). In Italian, a

room or chandier ; as the stunze of Raphael in

the Vatiran palai'c.

STAR ANCHOR. (Sit luidcr Anchor.)

STARLING. .1. A breakwater formed of

jiilcs ilri\i'ii rl(].sely side by side as a protection

in hydraulic constructions.

B. One of the piles so used. (Also written

sterling.)

y-,ii<fatMiasasBaESjW^-i«;..V:j;^
:.V:JK.vvrvC\'X\S^v.iv-'-

^t:Ay'^g^K??^""vri?g'?VJ'g^

imj^^

Stalls in thk ('hikc ii iH' .Noikk Daii];, 1'auis;

17 111 Ckmukv.

STAROFF, IWAN IGOROWICH ; archi-

tect.

A Russian architect who built about 1 790
the Alexander Newski church in Saint Peters-

burg, also called the Pantheon. He built,

accoiding to the designs of Guadagni, the

church of S. Sophia in Saint Petersburg.

Seiibert, ICii nstlir-lexicoyi.

STATE HOUSE. In the United States, a

building apprii|iriated to the government and
legislation of one of the states. (See Capitol.)

STATICS. Force acting by balancing other

forces. W. R. H.

STATION. (See Railway Building.)
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STATION HOUSE
STATION HOUSE. A. The headquar-

ters or office of the police force of a district.

(See Police Station.)

B. In the life-saving service, a house on the

seacoast, furnished with boats and other appli-

ances for the .service.

STATUARY. Thai form of sculpture

which deals with figures in the round as distin-

guished from figm-es in relief, especially with

figures of the liuman body complete, either

singly or in groups. Such figures are used in

architecture in two general ways. (1) In im-

mediate connection with the building, as in

cathedral porches of the thirteenth century,

and commonly in niches and under canopies

(see Vol. L, pi. VII.). (2) Set upon a build-

ing, but without apparent connection with its

architectural design. Thus, in the pediment

of a Greek temple the statues were designed

for their place as so far above the eye and

likely to be seen from so great a horizontal

distance; but the tympanum of the pediment

IS used merely as a convenient background and

the geison as a convenient shelf to support

them. A similar arrangement seems to have

existed in Roman theatres and amphitheatres,

where the great open arches of the structure

which supported the rising tiers of seats were

often occupied by statues and groups well seen

against the comparatively dark interior. In

memorial arches, statues are set upon ressauts

of the main order, and thus relieved against the

attic. In the Renaissance and post-Renais.sance

styles statues appear against the sky ranged

upon the pedestals of the parapet, as in the

library of S. Mark in Venice, and the great

colonnade by Bernini in the Piazza S. Pietro at

Rome. This last-named arrangement involves

the difficulty that the light of the sky eats into

the outline of the statue, which can hiuxlly be

seen aright unless illuminated by the sun from

behind the spectator, or unless seen against a

very sombre background of clouds. It is partly

to avoid this that there has been a partial re-

turn, as in highly decorated buildings in the

United States, to the front of the attic as a

place for statues ; and other buildings have

porticoes of slight projection chiefly to afford

the same opportunity.

STATZ. VLNCENZ; architect; b. 1819 (in

CologMc).

About 1841 he was associated with Zwirner

on the works of the catlie<lral at Cologne. He
became diocesan architect in 1863, and in

twenty years built about si.Kty churches in the

Gothic style, most of them in the archbishopric

of Cologne. He published Gothisdie Einzel-

/iertoi (eight parts, folio, 1874), and with Unge-

witter, G'othisches Mii.stcrbuch (Leipzig, 1856).

Seubert, KiinnUer-lcxicon.

STAY. Anything tiiat stiffens or helps to

OlS

STEENING
maintain a frame or other structure, as a piece

of timber or iron acting as a strut or brace ; or

a tie of any material.

STEAM HEATING. (See Ventilation;

Warming.)
STEE. In local British usage, a ladder or

steep stair of simple form.

STEEL. A compound of iron with from

.01 to 1.5 per cent of carbon. It also contains

minute quantities of silicon, sulphur, phos-

phorus, etc. Tiie processes of making steel

may be classed under two heads, — by adding

carbon to wrought iron, and by abstracting

carbon from cast iron. The former is used for

making steel for cutting tools and other fine

purposes. The latter class of processes is

adapted to making large masses of steel rapidly

and cheaply.

Blister steel is made by packing bars of

wrought iron in layers, each surrounded by char-

coal, hermetically sealed, and subjecting them
to intense heat for two or three days. The
bars absorb carbon and are converted into highly

crystalline steel.

Shear steel is made by breaking the bars of

blister steel into lengths, hammering or rolling

them at a welding heat. If the process is re-

peated the metal becomes " doulile shear " steel.

Crucible cast steel is produced by melting

bars of blister steel in a crucible with a small

quantity of oxide of manganese and of ferro-

manganese. The carbon is sometimes varied

by mixing wrought iron with the blister steel.

Bessemer steel is made by pouring molten

iron into a bottle-shaped vessel lined with re-

fractory material, and blowing air through the

iron until the carbon and silicon are burned out.

The combustion of the carbon and silicon pro-

duces sufficient heat to keep the mass thoroughly

melted. If the lining of the vessel is silicious

or acid, all the ijliosjihorus and suljihur remain

in the steel. By the Thomas Gilchrist method
a basic lining is used, and the steel is made free

from phospiiorus.

Open hearth or Siemens-Martin steel.

After the invention of the Siemens gas furnace,

it was utilized by Martin to melt steel in bulk

u])on a sand bottom. It was found that the

sul]jhur and phosphorus remained in the steel.

A basic bottom of dolomite or magnesite was
substituted for the acid (silicious) sand bottom,

and ]5hos]5horas was eliminated lietter than by
the basils Bessemer, and a better steel was made.

— W. R. Button.
STEEL CAGE. Tiic frame of the modern

building of "steel skeleton" construction, as

described un<lcr Iron Construction, Vol. II.,

col. 5 1 5.

STEEL CONSTRUCTION, (See Iron Con-

structiun.)

STEENING. The brick or stone lining,

often laid dry, of a well, cistern, or cesspool.
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STEEPLE
STEEPLE. A. A tall orn<amental con-

structiuii suniiouiitiiif,' a tower and composed

usually of a series of features superimposed and

diminishing ui)ward, as the steeples of Sir

CliristoplKn' Wn^n's ohurehes, in contradis-

tinction to a Sjiire, which is i)ropcrly a tall

pyramid uninterrupted by stories or stages.

Ji. A tower terminated by a steeple in sense

A, or by a spire, the term covering the whole

structure, from the gmund u|i.

STEINBACH, ERWIN VON. (See Erwin
von Steiubach.)

Steeple of a Church near Caen in Nor-
mandy: c. IIUO.

STELE. In Greek and Greeo-Roman art, a

pillar or upright monument composed of one or

two stones and simple in its outline and general

character, although it may be adorned with very

elaborate carving. The more common forms

were a slender cylinder, and a flat slab, higher

and more narrow than a modern gravestone.

These were set up as boundary stones ; thus a

law, or edict, or a treaty between two nations,

would be recorded in an inscription upon a stele

set up in an appropriate place. In some cases

a sunken panel is filled by a bas-relief of a few
figures, such as some in the Acropolis at Athens.

The largest stelai knowii were erected on the

graves of individuals, and these were sometimes

617

STENCIL
sculptured with superb bas-reliefs, like those

found in the graveyard at the Dipylon at

Athens, and now in the Central Museum there.

(Also written stela.)— R. S.

Steeple of S. Stephen's Cathedral, Vienna,
Austria.

STENCH TRAP. In plumbing, any form

of trap which, by means of a water .?eal, is in-

tended to prevent the passage of noxious gases

from tlie sewers into a Imusf.

STENCIL; STENCIL PLATE. A thin

plate of metal, or sheet of paper, perforated
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STEP

with any desired pattern or device, so that,

when held against the wall and scumbled with

a bnish of colour, the pattern is transferred

through the perforations to the surface to be

decorated.

STEP. A vertical break formed by a sudden

change of level between two more or less hori-

zontal surfaces. Esjjecially, in architecture,

such a break when only a few inches in height,

and disposed (singly or in series) for the con-

venient ascending or descending of persons

passing from one level to another. Hence, a

small structure or block of material with a flat

upper surface,— a platform of veiy limited

extent,— placed at such a change of level. In

the broad general sense, the change in level

produced by the retaining wall of a ten'ace

may be spoken of as a step, especially when it

is one of a series of such breaks by which an

inconvenient slope of ground may be modified.

The term may be used in connection with any

structure formed into a series of breaks (see

Crow Step, Ste])ijcd Gallic), or a masonry found-

ation wall which is enlarged toward its base by

successively projecting courses. In the more

especial .sense, a rough, approximately flat, stone

forming the sill of a doorway which is somewhat
above the level of the ground adjoining would

properly be called a step; as also one of a

number of horizontal boards sujiported in a ver-

tical or inclined series.

A series of stejjs designed for the accommo-

dation of persons jmssing from one level to

another is called a Flight or a Stair. (See the

terms.) The flat upper surface of such a step

is the tread ; the vertical surfixce, the riser;

these terms designating also the pieces of

material which form those respective surfaces

where the step does not consist of a solid block.

A step included between two ))arallel risers,

which are also perpendicular to the general

direction of a flight, is a Flier ; where a flight

makes a turn, risers must necessarily approach

each other at one side and diverge at tlieir

opposite ends, and each step, therefore, receives

a somewhat triangular .shape and is then known
as a Winder. (Sec Balanced Step below ; also

Flier: Stair: Winder.)—!). N. B. S.

Balanced Step. A winder included between

twii risers which are not normal to the cui"ve.

Thus, in a stair of ordinary constniction, a

quai'tcr-turn is brought about liy three or four

winders with risers radiating from a common
centre ; but in a stair of superior plan the

change of ninety degrees is accomplished more

gradually by a series of balanced steps formed

by .slightly decreitsing the regular width at the

inside of the curve and a corrcspon<ling increa.sc

on the outside, and this disiiosition begins before

reaching the actual turn, and is continued be-

yond the cun'e.

Bullnose Step .\ step— tisually at the

01!)

STEVENS
foot of a flight— of which one or each end is

shaped to a semi-circle projecting beyond the

string, and, perhaps, surrounding the newel.

Sometimes, a step having one or each end

shaped to a quarter round, the curve termi-

nating against the newel or the riser above.

(Compare Curtail Step.)

Commode Step. One of a combination of

two or more steps at the foot of a flight, which

have curved ends projecting beyond the string

and surrounding the newel, which apparently

stantls on the upper or uppermost step of the

group.

Curtail Step. A step, usually at the foot of

a flight, of wliich one or each end is given a

scroll or spiral shape, this portion projecting

beyond the string. This projecting scroll com-

monly supports a newel eom])osed of a curved

row of balusters following the outline of the

step and continuing the line of balusters above.

((_"omi:iare Bullnose Step.)

Daiicing Step. Same as Balanced Step.

Hanging Step. One of a flight of stone

steps which is built into a wall at one end and
has no other support except what it may derive

by slightly overlapping the stone step next

below.

Scroll Step. Same as Curtail Step.

Spandrel Step. A solid Step— as one

worked from one jiicce of stone— having more

or less the section of a right-angled triangle, the

hyjiothenuse forming part of the sloping soflBt

of the flight. (Compare S(iuare Step.)

Square Step. A solid step— as one worked
from a single piece of stone— of which the

section is nioi'e or less rectangular, so that the

sotKt of the flight is formed into steps similar

to the uiiper surface. (Compare Spandrel Step.)

— D. N. B. S.

STEP LOG. A kind of ladder made by

cutting notches into the side of a log. The
first ladder of the American Indians.

— F. S. D.

STEREOBATE. Tlie toj) of a foundation

or substiucturc, forming a solid platform upon
which the cohunns of a classical building are

set. That part of it which comes immediately

beneath the columns is distinguislied as the

Stylnbatr.

STEREOCHROMY. Painting by means of,

or secured liv, water glass (which see under

Glass).

STEREOTOMY. In architecture, the sci-

ence and art of stonecutting. Scientifically,

that branch of Descriptive Geometry which has

to do with the graphical rc]iresentation of the

forms and dimensions of stones which are to be

]irc));ncd for Iniilding ]nn'|ioses.

STERLING. Same as Starling.

STEVENS. ALFRED; sculptor, arrhitect,

Iiaintci-, aiid decoi'.itor ; b. 181S; d. j\lav 1,

1875.
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STEW
He .s])ont nine yeans in Italy studying the

entire fielil of art, paintiiifj;, Mciilpture, architec-

ture, and (h'corative design. In LSI 1-18-12 he

was assiieiated with Thurwaldscn in Home. In

1850 he became chief designer to the firm of

Hoole and Comijany, metal workers, at Shef-

field, England. A very large part of his finest

Stilted Arch: Church of S. Fosca, Tokcello

work was done in the decoration of silverware,

bronzes, cutlery, stoves, and other objects of

utility. In 1856 he entered the competition

for the proposed monument to the Duke of

Wellington in S. Paul's cathedral. He re-

ceived the commission for this work in 1858,

and was occupied with it during the remainder

of hi.s life. This monument was placed in the

cathedral in 1892. The original model is in

the South Kensington Museum, and is impor-

tant because of changes made in the finished

work. Among the best of his decorative works
are those of Dorchester House, Londim, includ-

ing the splendid eliimney jiiece of the

dining-room, with its famous crouching

caryatides.

Stannus, Alfred Stcveyis and his ]\'urk ;

Armstrong, Alfred Stevens, a Biographical
Study.

STEW. A heated room, as in a

Turkish liath ; a hothouse ; a stove.

STIACCIATO. In Italian decora-

tive art, very fiat ; said of relief sculp-

ture.

STICK (v.). To run, strike, or shape

with a mouliling plane ; by extension, to

shape, as longitudinal mouldings, splays,

and the like, by the moidding mill.

(See Plant, v.)

STTTiK Any plane surface forming a bor-

der. Specifically, in caqienter work and in

joinery, one of the plane members of a piece

of framing, into which the secondary members
or rails are fitted by mortise and tenon, as in

panelling. In framed doors, and tiie like, it is

nearly always a vertical member.
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STILTED
Dimiiiisbed Stile ; Diminishing Stile. In

a glazed dooi-, a stili^ whose upjier part above

the middle rail is narrower than the lower jiart,

in order to admit of a sash wider than the jkui-

elling beliiw.

Falling Stile. Same as Shutting Stile, below.

Guiistock Stile. A diminished stile in

which tlie reduction in width is made by
a long slope, usually of the whole width
of the l(iek rail.

Hanging StUe. ^1. In the framing

of a dcMJi', a hinged casement window, or

the like, that stile to which the hinges

are secured, and by which, therefore, the

door, etc., is hung t(j the jand) or door-

post. />'. Same as Pulley Stile.

Hinge StUe. (See Hanging Stile,

alxive.)

Meeting Stile. (See Meeting Rail.)

Pulley Stile. That surface of the box
frame of a window, against which the

sashes slide up and down ; it receives its

name from the sash pulleys which are

set into it near the toj), and through

whieli the sash cords or chains are

pa.ssed.

Shutting Stile. In a hinged door, the stile

opposite the hanging stile, being that one which
strikes the rebate of the jamb when the door is

shut.

STUjL room. Originally, a room in which
distilling can be carried on, as in a country
house

; hence, in a large establishment, an ap-

pendage to the kitchen, usually for making tea,

cottee, and chocolate and prei)aring the more
delicate dislies.

STILTED. Raised higher than is normal,

or usual, or seeming to be so raised, a term
almost wholly limited to the arch, which i.s

Stilted Arches in Vemce; C.iLLE DEL PiSTOR ; b.

.Salizzada S. Lie

said to be stilted when the curve does not

spring at or close to the top of the capital or

of the moulded or otherwise strongly marked
impost. The term is extremely vague, as many
arches have no architecturally marked impost,

and as it is considered an error to start the

eui-ve immediately upon such an impost in any
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STINASH

case ; but tliose arches are called stilted which

have a vertical jamb or intrados below the curve

more than about one quarter of their total rise.

Thus, Fig. 1 shows an arch whose rise is one

half its span ; its springing line is raised above

the mouldings of the impost by nearly U times

its span, and hence it is said to be much stilted.

STINASH. The Modoc term for house

lodge. In Klamath it means a willow-framed

lodge (see Latchash).

STIPPIiING. In painting, the production

of erteets of gradation by fine dotting with

brush-])oint or other implement ; a process imi-

tated in engraving by the stipple graver.

STIRRUP ;
STIRRUP IRON. A piece of

iron forged or cast in the shape of a looj) or

shoe, which, when hung to a timber, as a header,

atfords resting for the end of a joist framed at

right angles to the timber, or when secured to the

top of a tie or plate, forms a resting for the

lower end of a brace or rafter. It is a substi-

tute for a mortise and tenon joint of any sort,

and preserves the full strength of the timbers.

STOA. A portico used by the ancient

Greeks as a shady ])romenade or meeting place,

where conversation might be held or speakers

heard. The stoa took the form of a roofed

structure, the length of which was great as

compared with its depth. Ordinarily, there

was at the back an enclosing wall, and in front,

facing the street or public square, a colonnade.

The floor of the stoa was generally raised a few

steps above the street.

In early examples the depth was so slight

that the space between the wall and the colon-

nade was covered by a single span, and the

roof sloped in one direction only ; but later,

with greater depths, one or more lines of sup-

ports had to be introduced between the wall

and the outer colonnade, to assist in canying

the roof, which then frequently had a double

slope. Pausanias describes a deviation from

the more usual forms in the case of the Corcy-

raian colonnade at Elis, of which he says (Bk.

VI., Ch. XXIV.): "The colonnade ... is

double, for it has columns both on the side of

the market place and on the side away from the

market place. In the middle the roof of the

colonnade is supjiorted, not by column.s, but by

a wall ; and there are statues beside the wall on

either side." Sometimes such porticoes were

divided l\y two rows of columns into three

aisles, or in one case by four rows into five

aisles.

The stoa of Attalos at Athens was, accord-

ing to Vitruvius, two stories in height, the col-

umns of the lower story being of tlie Doric

order, those in the upper Ionic (see Adler, Die

Stoa des Kihiiijs Attalos II.) ; nor was this the

only cxamiile of the two-story stoa, as witness

those at l'erganu)n and Kiiidauros. Stoas were

frequently adorned by statues of celebrated pcr-
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STONE
sons, and in certain cases the rear wall was dec-

orated with paintings.

For descriptions of the more important build-

ings of this character, and for references to the

literature of the subject, see Durm's Die Bau-
ktuint (ler Griccheii, p. 340.

— Frank Miles Day.
STOCKADE. A. Same as Palisade.

B. An enclosed space surrounded by a pali-

sade. In this sense, the term carries with it

the idea of a complete defensible work, however

small and simple, the term " palisade " being

limited to the line of stakes itself.

STONE. A. The material of which rocks

arc cuniposcd.

B (used with the article). A fragment of

a rock.

C. Any aggregate of mineral matter, natural

or artificial, as in the terms " precious stone,"

" artificial stone."

The kinds of stone utilized for purposes of

construction or for general interior, decorative,

monumental, or art work, maybe roughly gi'ouped

under five general heads : granites, sandstones,

marbles, limestones, and slates.

Graiiitk- and Allied Rocks. The term " gran-

ite," in its strict scientific sense, is made to in-

clude only a class of eruptive rocks, consisting

essentially of quartz and feldspar, with usually

minerals of the hornblende or mica group, and

which are consequently known as hornblende or

mica granites. They are tough, hard rocks,

massive and strong, of a pronounced granidar

structure, and vaiy in colour through all shades

of gray
;
pink and red colours are, however, not

uncommon. Until a comparatively recent pe-

riod, rocks of this type had been used almost

wholly in the more massive forms of construc-

tion. The introduction of steam power into

stone working has, however, brought them into

very general use.

Granites, of a tyjie suitable for general pur-

poses of construction, occur in nearly every

state borilering along the Appalachian chain,

but have been most fully developed in New
England, owing to the fact that abundant ipiarry

sites are found within easy reach of tide water,

thus enabling the material to be shipped com-

paratively cheaply, even to the most remote

points. Maryland, Virginia, the Carolinas, and

Georgia have, of late years, furnished no incon-

siderable amount. The region of Minnesota

and Wisconsin is su]iplied from granitic rocks

within the glaciated areas of those states. Chi-

cago, St. Louis, and neighbouring cities derive

an abundant supply of a coarse red granite,

suitable for general liuilding, from isolated areas

of igneous rocks in Iron and St. Francois coun-

ties, Missouri. Small areas of .syenitic roc-ks in

the vicinity of Little Rock and Magnet Cove,

Arkansas, arc also becoming important sources

of .supply.
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Light gray gnuiitit IVdiii C!iincor(l, New Hamp-

shire, was used ill tlic construction of the new
National Library buililiiig at Wasliiiigton, D.(J.

;

similar stone from Hallovvell, Maine, in the

State Capitol at Albany, New York ; dark

Quincy (Massachusetts) granite in King's

Chapel, the United States Court and Custom
Houses, Masonic Temple, and many other build-

ings in Boston; a pink epidotic granite from

Dedham, Massachusetts, in the Trinity Church

bnilding, Boston
;
gray granite from Vinalliaven

in the Masonic Temple, I'liiladclphia ; tine gray

granite from near Kiclimond, Virginia, in the

State, War, and Navy Departuu^nt buiklings

in Washington, etc. Red and pink granites

are qiiarrietl at Red Beach and Jonesboro,

Maine ; Grindstone Islands, New York ; West-

erly, Rhode Island ; Leetes Island, Connecticut

;

and in Missouri and Texas, as already noted.

The Grindstone Islands' granite is represented

by two mMgnilicent colunins in the senate

chamber of the State Capitol building at Al-

bany, New York. A beautiful coarsely crystal-

line deep red granite from Lyme, Connecticut,

was used in the Chaney Memorial Church at

Newport, Rhode Island, but tlie material is uot

regularly ipiarried.

Gray granites of the ordinary type occur in

many parts of British North America, but

reference need here be made only to the pink

and red stone from the vicinity of St. George,

Kings County, in New Brunswick. This is the

stone used in the large granite vase east of the

Capitol in Washington and in the additions

made in 1897 to the Natural History Museum
in New York City.

Among the more noted of foreign granites

are the gray and red so-called Scotch granites

from near Abenleen in Scotland, and tlie gray

coarsely porphyritic Shap granite from Cumber-
land in northern England. The coarse red

varieties from near Peterliead have been used

in London, for the interior columns of S.

George's Hall in Liverpool, and those of the

provincial Bank of Ireland, in Dublin. Their

use in America is limited mainly to polished

columns and monumental work. It was from

the gray granite of Aberdeen that were so

largely constructed the buildings of the city of

Aberdeen proper, describeil by Hull as perhaps

the cleanest and freshest looking city in the

British Isles. Otlier granites of local impor-

tance occur in Kirkcudbrightshire, Argyleshire,

and the Isle of Arran. Tlie jirincipal English

granite quarries are situated in Cornwall and
Devon, the majority of the material being

coarse-grained and of a gray colour. The so-

called Shap granite is stated to vary in colour

from light to deep gray, pink, red, and purple.

The so-called Lu.xullianite, from which was made
the sarcophagus of the Duke of Wellington, is

a coarse red and black stone composed of red
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orthoclasc, gray ipiartz, and black tourmaline.

It is found only in boulders. What is prob-

ably the most extensive granite district in the

British Isles stretches from Dublin, Ireland,

southward through Wicklow and Carlow coun-

ties into Kilkenny and Wexford. None of the

Irish granites seem, however, to have been fully

developed, though many of the large buililings

in Dublin are made from Wicklow materials.

Stone from the Bessbrook quarries in Nevvry

was used in the new Town Hall in Man-
chester.

The granite used by the Egyptians in the

construction of so many colunin.s, obelisks,

sarcophagi, etc., is a coarse, red, iKjrnblende-

luica variety, found in large (quantities in Upper
Egypt, near Ancient Syene ; hence the name
syenite, first given it. This is historically one

of the most interesting of granitic rocks, the

huge size of the blocks obtained, their sculp-

tured hieroglyphics, and the great distances they

have been transported having excited the won-

der of people in all subsequent ages. Pom-
pey's Pillar in Alexandria, and Cleopatra's

Needle, now in Central Park, New York, as

well as the companion obelisk, now in London,

are of this material. The same stone was used

in the linings of the interior of the great ])yra-

mid of Gizeh, and in the obelisk of Luxor, in

the Place de la Concorde, in Paris.

The principal granite used in Saint Peters-

burg is the coarse, red, so-called Ra|)akivi stone

from the Finnish coast, between Wiborg and
Lovisa. This is the material used in the

Alexander column in Saint Petersburg, and also

in the magnificent monolithic columns in the

cathedral of S. Isaac, in that city. It is a

beautiful coarse red stone ; the large orthoelase

crystals, sometimes three or four inches in

diameter, being of an oval outline and sur-

rounded by a darker translucent border of

oligoclase. This stone leaves little to be de-

sired, so far as colour and structure are con-

cerned ; but its durability, when expo.sed to the

atmospliere, is a matter of very grave doubt.

In the basement extension of the cathedral of

the Saviour, in Moscow, there was used a

beautifully complex granite-gneissoid rock, of a

prevailing reddish colour, with black streaks,

and often a fine foulted and brecciated stmc-

ture. This is also from Finland.

The granite so largely employed in Italy, par-

ticularly in the cities of Milan, Turin, and
Florence, is stated to be mainly from near

Baveno, on the western bank of Lago Mag-
giore. It is fine-grained and of a warm, pink-

ish tinge, and is seen to good advantage in the

columns of the restored basilica of S. Paolo

fuori le Mura in Rome ; there are also columns
of the stone on either side of the main porch

of the cathedral, and supporting the dome of

the church of S. Carlo Borromeo, Milan.
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Gniiiites from Elba aud Sardinia have also

found a limited use in Italian cities. The eight

columns supporting the dome of the baptistery

of Pisa are stated by Hull to be of pink

granite from Elba.

Granitic rcx-ks from the vicinity of Fing-

spong, Sweden, in the form of monuments and

turned columns, find their way to the American

and other markets in considerable quantities.

The most striking and desirable of these is a

red granite with peculiar amethystine opal-

escent quartz.

Igneous rocks of the nature of diorite, dia-

base gabbro, and basalt have been but little

utilized for constructive purposes, owing in part

to their sombre colours and in part to poor

working qualities. In the United States very

dark diabasic rocks are used to some e.xtent for

monumental work. The coarse gabbro of Kees-

ville, New York, a dark gray rock with irides-

cent feldspar.?, has been utilized for monumental
work, and to some extent for polished interior

work, with good effect. A coarser variety, with

larger, purplish iridescences, is exported from

quarries near Fingspong, Sweden. A stone

similar to this, from near Kiev, has been used

with fine effect in panelling the lower interior

walls of the church of the Saviour in Moscow.

Other igneous rocks, of lighter, somewhat in-

ferior colours, are used for general building,

though most of the material of this nature is

utilized for Belgian blocks in street pavements.

A mica diorite (kersantite) from the Brest

roads has been quarried and utilized for build-

ing for many years, and many of the Gothic

churches in Brittany have been constructed

from it.

There are yet other types of eruptive rocks

which need mention in this connection, though

they are but little used. Under the name of

Porpliiiry is included a class of rocks varj'ing

widely in chemical composition, lint having in

common wiiat is known technically as a por-

phyritic structure, that is, they show crystals

of quartz or feldspar, porphyritically developed

in a fine-grain ground mass. When, as is fre-

quently the ease, the porphyritic crystals are

of a different colour from the ground mass, the

effect is striking and often very pleasing. The
so-called Marmor I^dfi'da'moniinii viride, or

green antii|ue ])orphyry, is a porphyritic dia-

base from Laconia, in southern Greece, while

the red antique porphyry, or rossn uti/iro of the

modern Italians, is a jiorphyritic diorite occur-

ring in tlie Dokiian mountains. Rocks of

similar grain, but varying colours, occur in many
parts of the world, but are little used, owing to

their gi-eat hardness. Nevertlicless, they ac-

qviire often a fine poli.sh, and their colours an^

such as to make them eminently desirable for

turned columns and works of art. Materials

of a high grade of this nature occur in various
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parts of America, and the red varieties found
near Hiugham, Massachusetts, and in the

Francouia Mountains of New Hampshire, are

well worthy of consideration. In spite of the

refractory nature of the material, rocks of this

tyjie were used by the ancient Egyptians,
Greeks, and Romans much more extensively

than to-day, and modern museums contain

abundant illustrations of the patience and skill

of the people in fashioning from it statues and
other works of art.

In the western portion of the United States,

and in other volcanic regions, a considerable

variety of the younger eruptive rocks, called

Laras, are locally utilized, but mainly for pur-

poses of rough construction.

Mention should also be made of certain

altered forms of igneous rocks, like the impure
Serpentines of southern Pennsylvania and
northern Blaryland. These are of a duU
gi'cenish colour, soft, and somewhat porous, but
fairly durable. These have been used exten-

sively in New York, Philadelphia, and Balti-

more, mainly in coursed nibble work.

The Sandstones and Quartzites. Under
this head are grouped a widely varying series

of rocks, having only in common the one prop-

erty of being composed of more or less con-

solidated sands. They are made up of the

silicious fragments derived from the disintegra-

tion of older crystalline rocks which have been

rearranged through the mechanical action of

water. The material by which the individual

particles of a sandstone are bound together is,

as a rule, of a calcareous, ferruginous, or sili-

cious nature, though sometimes argillaceous.

The substance, whichever it may be, has been

deposited between the granules by percolating

water, or during the process of original sedi-

mentation, and forms a natural cement.

Upon the character of this cement is de-

pendent quite largely the colour of the stone,

and its working and lasting qualities, as will

be noted later. Stones containing any con-

siderable amount of ferruginous cement are

nearly always of a yellow, brown, or red colour.

Several varieties of sandstones are popularly

recognized, the distinctions being founded ujion

colour or working qualities. Thus the name
" brownstone " is applied to a sandstone con-

taining so large a i)roportion of ferruginous

cement as to be of a brown or red colour, like

tiiose of Connecticut and New Jersey. The

term " freestone " is applied to any sand or lime-

stone of sufficient uniformity of tcxtiu'c to work

freely in any direction. The terms " calcareous,"

"ferruginous," "silicious," and "argillaceous"

are often applied to sand.stoncs in which these

constituents play the role of cementing materials.

Many sandstones contain scarcely an appre-

ciable amount of cement, but owe their con-

sistency wholly to the pressure to which they
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have been subjected. Silicious sandstones which

have undergone mctaniorphisni, like those of

Pots(him, New York, and Sioux Falls, South

Dakota, are known as quartzitcs. From a geo-

logical standpoint tii(i sandstones are known
as Triassic, Carboniferous, or Silurian, etc.,

according to the period during whicli they were

formed. According to tlie size and shape of

their constituent jtarticlcs they are known as

sandstones |:iroper, or if tlie grains are large

and rounded like a consolidated gravel, as con-

glomerate. When these large granules are an-

gular, instead of rounded, the stone is known
as breccia.

Sandstones and limestones are to bo f( )und in any

and all of the states of tiie American Union, but

naturally in not all are they of such ((uality and

colour as to make them desirable for constructive

purposes. Throughout the triassic areas of the

Eastern states are found imjjortant beds of

brown red sandstone, or so-called " brownstone,"

which has been used from a very early jieriod

in American history tor general constructive

purposes, as is well e.\emplitied in tiie monot-

onous rows of lirownstone fronts in New York

City.

Connecticut, Massachusetts, New Jersey,

Pennsylvania, and Maryland have been thus

far the chief jiroducers of this class of material,

though somewhat similar stones are now brought

from near Flagstatf, Arizona, Verte Island in

Lake Superior, ami from near L'Anse in Michi-

gan. Fine blue-gray and bntf sandst(.ines of the

carboniferous age occur throughout many regions

in tlie Mississippi Valley, as near Berea and

Andierst, Ohio, and have furnished and still

may furnish an almost unlimited quantity of

these materials for general purposes of construc-

tion. Thin-bedded blue-gray Devonian sand-

stones from New York and Pennsylvania, known
commercially as Hudson or North River Blue-

stones, Wyoming ^'alley stone, or simply Blue-

stone (which see), are largely utilized for flagging,

and the better varieties for steps, sills, and lintels.

Owing to their abiuidance, variety, and rela-

tive cheapness in the United States, sandstones

of any kind are brought from abroad to a very

limited extent. The so-called Dorchester stone,

from Shejiody Mountain, New Brunswick, finds

a limited application in the Eastern cities. It

is of an olive-gray colour and fine texture.

Scotch sandstone of gray and red-brown colours

from near Craigleith, Scotland, used in many of

the public and jirivate buililings of Edinburgh,

and to a le.ss extent in London, was formerly

imported into New York.

In England carboniferous sandstones of a

light brown colour, from near Yorkshire, have,

in connection with Jurassic stones of a similar

colour, been utilized in the construction of

Whitby Abbey, the new library liuilding at

Cambridge, antl many other buildings of less
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importance. Triassic (Lower Keuper) sand-

stones of gray to red-brown colour have like-

wise, according to Hull, been largely employed

in the construction of churches and private

dwellings in the midland counties.

In France the most inqiortant quarries of

sandstone are presumably tho.s(U)f Villcrz, wliich

have furnished the stone used almost exclusively

in Carcassonne. The castle of Heidcllierg, (ier-

many, is of a reildish sandstone corresponding

to the triassic; the catheilral of (Cologne, of

bunter sandstone from the Black Forest.

In this connection mention should be made
of a series of elastic rocks composed of the re-

consolidated fragmental matter ejected from

volcanoes, and technically known as tufis.

These as a rule are .soft, light, and iJorou.s, and,

though enduring in Mexico or Italy, are totally

unfit for exposure in cold and wet climates.

Soft, light gray volcanic tuffs, known as pepe-

rino, or pi])erno, were anciently used in Rome,

and those from the near vicinity are used almost

exclusively for building materials in Najdes now
as in the piiat. Similar turts were largely used

in Herculaneum, Pompeii, and ancient Rome.'

The volcanic tufis of Douglas County, Colo-

rado, have been utilized to some extent in Den-
ver. The stone is light and fairly strong, but

its durability, even in a dry climate, is yet to be

demonstrated.

The CuU-ureoits Rockx: Limestones and
Marbles. Under this head is included a series

of rocks composed essentially of carbonate of

lime alone, or of carbonate of lime and magne-

sia, though freciuently rendered quite im])ure

through the presence of clayey matter, iron

oxides, free silica, and silicate minerals. They
have originated through the induration, and, in

some cases, metamorphism of beds of calcareous

mud, shell, and coral remains, formed on ancient

sea liottoms.

Many varietal names are given to these rocks,

according as they vary in composition, colour,

stnicture, or even uses to which they are put.

The terms "argillaceous," " .siliciou.s," and
" ferruginous " are applied to such as carry an
appreciable (juantity of those suljstances. Hy-
draulic limestone is an impure silicious and
argillaceous variety used for making hydraulic

lime. Often a part of the lime is I'eplacetl by
magnesia, giving rise to magnesian limestones,

or if the magnesia occurs to the amount of 45

per cent the stone is called a dolomite. An
oolitic limestone is one in which the individual

imrticles are of rounded, nearly spherical shape,

like the roe of a fish. The so-called Bedford

(Indiana) stone is of this type. A fossihferous

limestone is one carrying fossils ; a coral or shell

1 This tuff must not be confounded with the calca-
reous ttifaor ti'avertine of Tivoli, used iu the construc-
tion of tlie Coliseum, the exterior walls of S. Peter's,
and other public and iirivate buildings in Rome.
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limestone, one containing coral or shell remains,

etc. Many limestones or dolomites have under-

gone just the right amount of induration or

metamorphism to impart to them such colours

and textural qualities as make them desirable

as marbles. In short, a marble properly is but

a limestone or dolomite of such appearance as

to make it suitable for decorative or the finer

grades of building work. Many marbles, as

noted below, are so coarsely crystalline and of

such colour as to make them unsuited for dec-

orative purposes, thougli they may be emi-

nently suited for fine structural or monumental

work.

The colour of marbles, and of liiuestones in

general, is tjuite variable. A pure limestone

or dolomite is white; gray or blue-gray and

black colours are common. Such are due to

the presence of organic matter, i.e. carbon.

The ]jink and red or green colours are due as

a rule to the presence of iron iu some of its

forms. In many marbles, and particularly the

dolomitic varieties, the impurities have ciystal-

lized in the form of some variety of amphibole,

pyroxene, or mica, or as free quartz, magnetite,

iron pyrites, graphite, etc. Such minerals as a

rule exert a detrimental effect, as noted in the

remarks on Weatiiering.

In structure the stones classed luuler these

names are by no means constant. Those which

have undergone little metamorphism are often so

fine-grained as to seem quite amorphous, and may
carry numerous more or less conspicuous fossil

remains. Metamorphism itself is almost inva-

riiil ily productive of crystallization, and all grades

of texture from that wliich is too fine to be vis-

ible to the unaided eye to stones in which the

individual jiarticles are an inch or more in length

are conunon.

Occasional calcareous rocks are met with in

which the beds have been, by earth movements,

shattered like so much glass, and the fragments

again cemented into a more or less solid mass,

forming thus lireccia marbles, which are often

of great beauty. Many of the so-called Numid-

ian marbles are of this type. In other cases

the original limestone beds have been broken

into fragments, and the individual particles

tumbled about by wave action until more or

less rounded like the ))ebbles on a beach, and

the whole, in the form of a coarse gravel, once

more cemented by calcareous matter to form

beds sufficiently firm for the production of

marbles. Tlie beds of calcareous triassic con-

glomerate near Point of Rocks and elsewhere in

Maryland and Virginia are of this type. Wiien

blocks of this stone are sawn into slabs they

show rounded and angular pebbles of a great

variety of colours and sizes, forming an orna-

mental stone of no mean quality. C!olours and

struct\ire change abru])tly, so that a slab but a

few feet in length may show on one half wcll-
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rounded pebbles such as shall cause it to be

classed as conglomerate, while in the other half

the fragments are mainly angular and the stone

classed in consequence as a breccia.

The most noted of American limestones is tlie

oolitic variety from the subcarboniferous beds

having an extensive development in Indiana,

and to a less extent in Iowa, Illinois, and
Kentucky.

The stone is of a light gray colour, uniform

texture, works readily in any direction, acquires

readily a sharp and pleasing relief, and is beyond
question an excellent material for caiTed work
and ordinary sills, trimmings, etc., in all but

the most exposed of situations. It is of the

same general type as the well-known Jurassic

oolite of Bath (England), used so extensively in

English ecclesiastical architecture during the

thirteenth, fourteenth, and fifteenth centuries,

but is of a darker shade, somewhat more com-

]xact, harder, and in the trying climate of the

Eastern and Northern United States doubtless

would prove much more durable. The Caen
stone of Kormandy, used in the cathedral of

Canterbury and Westminster Abbey, belongs

to the .same geological horizon as this last, and

is to be considered in the same connection,

though lacking the oolitic stnicture. This

stone, however, while unsurpassed for colour and

other physical qualities, lacks enduring powers

in our trying climate, and is passing out of

use.

Marble. The most noted marbles of the

United States are the whites, blue-grays, and
greenish grays of Vermont, used mainly for in-

teriors and for monumental work ; the red or

chocolate an<l white mottled dolomitic varieties,

— the so-called " Winooski " marble, •— of Mal-

lets Bay, in this same state, used mainly for

wainscotings and tilings ; the white granular dolo-

mitic building marbles of Lee (Massachusetts),

u.sed in the United States Capitol building at

Washington ; the very coarse " snowHake

"

marl)le of Westchester County, New York, used

in S. Patrick's cathedral on Fifth Avenue, New
York ; the pink, gray, and chocolate-brown and

white mottled varieties of East Tennessee, used

maiidy for interiors and furniture; and the coarse

white, white clouded, and pink varieties of

northern Georgia, which are used both for gen-

eral building and decorative work, thotigh best

adapted for the former.

Crystalline granular marbles, suitable for gen-

eral building, are found in abundance in the

provinces of Ontario, Canada, as in Hastings

County, and a deep red stone, veined -with white,

is found near the Calway Eiver in the province

of Quebec.

The better-known of the foreign marlilcs are

mentioned below.

Africa. The so-called Nunu'dian marbles

from the provinces of Mauritania anil Africa,
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in Algeria, are tlie principal stones needing

mention. Tliese vary from drab and yellow

through light pink to deep red in colour, and

are often beautifully brecciuted. The commer-

cial names by wliicli they arc known are given

under the detinition of Numidian marble (see

Marble), the "Jaunc Antique Don! " i)enig that

found in Roman ruins, and called Giallo (uitiro

by the Italians.

These all take an enamcil-likc surface and

polish, and, with the e.\cc|ition of the Italian

siena, are the most sought of all marbles for

interior effects. Statuary, pink, green, and

bluish violet-veined marbles are reported from

Lower Umziinkula, Natal, South Africa, though

such has as yet been little exploited. The onyx

marbles, or Oriental alabasters of Algeria and

Egypt, are mentioned elsewhere.

AualraUd has thus far produced but little in

the way of marbles, and apparently nothing of

such quality as to be of more than local conse-

quence. The national collections at Washing-

ton show a small series of cry.stalline, granular

marbles from New South Wales, varying from

whitish with ochreous lines through dull yellow-

grays to blacks. The last-named varieties are

mottled with darker blotches, often slightly

yellowish.

Austria. Pure white and slightly gray crys-

talline granular marbles occur near Salzburg, in

the Tyrol, and also very compact, sometimes

brecciated and fossiliferous, varieties. The com-

pact varieties are of beautifully delicate and
warm tints of cream, yellow, pink, and choco-

late-brown or red. They acquire an excellent

surface and i)olish, and are well worthy of con-

sideration for interior decoration. They liave

been utilized in the monolithic columns of

churches in Munich, but seem to have never

been introduced into the American markets.

Venl antique marbles are found at Sterzing in

the Tyrol.

Belgitim is noted for its black marble from

Golzines and the environs of Dinant, and also

from Saint Anne, the latter being, however, a

blue-black variegated with white. There are

also red marbles from Cerfontaine and Merle-

mont, but which are less brilliant than the

French griottes. There are no white marbles

in the country.

France. The most noted of the French

marbles are the griottes and the Languedoc
from the Pyrenees. These are of a brilliant

red, almost scarlet colour, and have no com-
petitors so far as colour alone is concerned, save

the red Numidian varieties from Algeria. Other

French marbles are the rose marbles from

Cannes and the Vert MonUn or Griotte Cam-
pan Vert or Melange. A brocatelle of a light

yellow body traversed by irregidar veins and

blotches of dull red is found in the Jura.

Germany. Aside from the Formosa and
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Bougard marbles, described cl.scwhere, Germany
proper jiroduces nothing in the way of marbles

that needs consideration here.

Great Britain. The English marbles are

scarcely known in the American markets.

This is presumably due to their high price,

incidental to cost of working, since the cut

stone, as su|)plied by dealers, is somewhat
uneven in texture and bears evidenct! of shear-

ing such as has developed incipient Haws. The
textures as a whole are fine, the stones com-

pact, of good colour, and acquiring a good sur-

face and polish. They arc seemingly well

worthy of a more extensive use. Gray and
drab varieties mottled with i)ink, of soft, warm,

and ])leasing colours, are quarried at Petit T(jr;

dark gray bird's-eye varieties at Ashburton
;

dull red mottled with white and gray fossilifer-

ous stones, with fine red threadlike veins at

Ogwell, and beautiful drab with lilac tints

merging into red at Radford. There is also a

black marble with white gashlike veins at

Pomphlett. All these localities are in Devon.

A dark blue or grayish compact limestone

diversified with wliite fossil shells and known
as Purbeck marble is found at Durdlestone

Bay in Dorsetshire, England. This was for-

merly nuich used in shafts, columns, and monu-
ments in the south of England churches and

cathedrals. A compact variety of gypsum or

alabaster, of a prevailing white colour with

rust-red streaks and clouds, is found in Devon-

shire, and has been introduced into the Ameri-

can markets, but is too soft for the uses to

which it has been put. The English serpen-

tines are mentioned under the head of Verd
Antique Marbles.

Of the Irish marbles the black marble of

Kilkenny and Galway is perhaps the most

noted, with the possible exception of the Conne-

mara green mentioned in this article in section

Verd Antique Marbles.

Greece and Italy are the countries which

above all others have been famous for the wealth

and variety of their marbles from a very early

period.

The Grecian marbles are best known to tlie

world througli the gi'anular statuary varie-

ties from Mount Pentelicus and the island of

Paros, used in the construction of the Parthe-

non and statues too numerous to mention.

Veined varieties, however, occur, including pink,

chocolate, brown, and yellow colours. A beauti-

ful breccia consisting of whitish fragments in a

red ground is well worthy of note.

The Italian Apennines, in the vicinity of

Carrara, Serravezza, and Massa, furnish marliles

of a variety and colour not equalled in an}' other

part of the globe. Most noted among these

are the pure white saccharoidal statuarj', the

blue-veined hardiglio, the yellowish and drab of

Siena, the black and gold of Palmaria, and the
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yellows of Verona. Perhaps the most prized

of these for other than statuarj' purposes is that

of Siena. This is a verj' compact stone of

almost waxlike appearance, sometimes brecci-

ated, and, as noted, of a beautiful yellow eoloiu",

varying to drab. The yellow is the kind most

sought, but as the colour is not uniformly

distributed throughout the mass, it becomes

necessary, in high grade work, to select carefully

blocks or sawed slabs of the desired hue from a

considerable amount of poorer material. Ex-

amples of this stone in American buildings are

to be found in the vestibule of the new Public

Library building in Boston and the rotunda of

the National Library building in Washington.

Japan has crystalline granular white and

variegated marbles, some of which, from Hitachi

prorince, are blue-veined like the Italian

bardiglio. Others from Mino province are

breccias composed of black fragments in a

white ground.

FoHitijal. (See Spain below.)

Russia. No marbles of more than local

interest have thus for been reported from Rus-

sia proper, though the white and clouded varie-

ties used in the cathedral of the Saviour, in

Moscow, are said to have been brought from

somewhere in the Urals.

Spain and Portw/al. The best-known of

the Portuguese marbles is the so-called Lisbon

yeUow, from Estremoz, which compares fairly

well with the Italian siena, though lacking its

waxy, almost translucent appearance. Mottled

white and pink to red marbles, close-grained

and compact, are found in Beira province. A
variegated conglomerate marble, resembling in a

general way the " Calico " marble from Mary-

land, occurs in the Sierra de An-abida. Fine

compact marbles of a dull reddish hue, veined

with drab, are found in Saragossa province

;

red and yellow mottled stones in Murcia prov-

ince, and black in Alicante. Few if any of

these now find their way into the American

markets.

Verd Antique Marbles. Under the name of

"verd antique marble" is included a class of

rocks consisting essentially of serpentine, but

often variegated with veins of calcite and mag-

nesiau carbonates, iron oxides, etc. Such are

metamorphic rocks resulting, for the most part,

from the alteration of magnesian eruptives.

The prevailing colours are green, but sometimes

oil-yellow, red, and nearly black, variegated as

noted above. The lines of veination are almost

invariably lines of weakness, and the stone, as a

nde, is fragile in the extreme. Marbles of this

type, from Prato and Genoa, Italy, came into

early use during Grecian and Roman civilization,

and material from the same source under the

name of Verde di Pcfjll, Verde di Genoa, and

Verde di Prato is still to be found in American

markets. Other noted serpentines, or verdan-
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tiques, are the so-called " Irish Green " or
" Connemara marble " from West Galway, Ire-

land, and from Cornwall, England, the latter

being often of a red colour, and very beautiful.

In America, high grade material is found in

Roxbury and Cavendish, Vermont ; Westfield,

Massachusetts ; Milford, Connecticut ; Harford

County, Maryland, and the adjacent portions

of Pennsylvania ; near Marietta, Georgia ; San

Bernardino County, California ; and a beautiful,

evenly banded variety on the Middle Gila

River, New Mexico.

Tlie Arc/illites, or Clay Slates. The rocks

here included may be best briefly descrilsed as

indurated clays. But, inasmuch as the clays

vary greatly in composition, so, too, do the

slates. The most pronounced characteristics

of the argiUites, as a whole, are their fineness

of grain, smooth, almost gritless feeling, and
argillaceous or claylike feeling when wet, or

breathed upon. The prevailing colours are

some shade of gray, blue gray, or nearly black,

though sometimes greenish, purplish, or even

red. Through a process of dynamic metamor-

phism, a squeezing and shearing such as often

accompanies the uplifting of mountain chains,

many of the argiUites have become converted

into finely fissile slate, which split readilj' and

evenly along certain definite, parallel lines, into

thin sheets, suitable for roofing and other pur-

poses. The less fissile varieties are utilized

for flagging, billiard tables, sinks, etc. The
production of roofing slates has, up to date,

been limited in America almost wholly to the

states in the Appalachian area. In fact, no

beds of more than local importance have thus

far been exploited outside of this area, although

it is possible that such may exist. Roofing

slate of a blue-black colour is quarried exten-

sively in Piscataquis Countj% Maine ; of a blue-

black, greenish, and purplish colour in Rutland

and Bennington counties, Vermont : red and
greenish slates in Washington County, New
York : deep blue-black in Northampton and

Lehigh and York counties, Pennsylvania, and
in Harford County, Marj'land, the last-named

furnishing the well-known Peach Bottom slate.

Slate quarries have also been worked to some

extent in Buckingham Countj-, Virginia
;

Polk County, Georgia ; near Huron Bay in

Michigan; and in Carlton County, Minnesota.

Ex(!ellent slates in large quantities have been

produced in Richmond County, Province of

Quebec, Canada. The importation of Welsh
slates, from Wales, has now almost entu'ely

ceased, while at the same time there has been

built up a very considerable export trade in

American materials.

TJte E^enticd Qualities of Buildinr/ Stone.

The suitability of any stone for structural pur-

poses is dependent maiidy upon the four essen-

tial qualities here mentioned in the order of
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their importance : first, durability ; second,

permanency of colour ; third, crushing strength

and elasticity ; and fourtli, clieapness.

The durability of any stone depends to a

very large extent upon its ability to withstand,

unharmed, the constant expansion and contra(^

tion due to temperature variations, and the

exiiansive force of water in passing from the

liijuid to the solid state. A stone is a complex

body made up of a large number of particles,

which may or nniy not be of the same mineral

nature, and which are essentially in actual con-

tact with one another. Constant expansion

and contraction of these particles, through

diurnal and annual temi)erature variations, is

sure to bring al.iout, in time, a weakening and

conseciuent disintegration. How great this dis-

integration may be is dependent upon the

natural tenacity of the rock, its absorptive

properties, and the extremes of temperature

variation. In addition to this mechanical disin-

tegration, stones in the walls of buildings are

sulyected to the corrosive action of more or

less acid rains. Amongst the purely silicious

rocks this corrosive action amounts to very

little, but with the calcareous rocks it is often

a matter of very serious importance, particidarly

in large cities, where the natural acidity of the

rain is augmented by the acid gases from the

furnaces of manufacturing establishments and

dwellings.

The permanency of colour of a stone is

dependent upon physical as well as chemical

proces.ses.

Provided there are no chemical changes tak-

ing place, nearly any stone is likely to become

slightly bleached on the outer surfiice by

exposure, merely owing to ])hysical changes,

such as the opening ii)) of cleavage planes and

minute rifts, though this change is often so

slight as to be cjuite inconspicuous. Stones

containing pyrite or iron bisuljjhide are likely

to become discoloured through the oxidation of

this mineral. Stones taken from below the

water level nearly always undergo mellowing in

tint, due to the change in the condition of the

combined iron, which may be either a sulphide

or carbonate, and which gradually passes into

the sesquioxide. Where the colouring constituent

is finely disseminated, such a change is by no

means injurious, in fact, if anything, is often

beneficial ; but where tlie material is segregated

in spots and veins, the matter is nuich more
serious, and whole fnnits may be sadly dis-

figured through such causes.

The matter of the crushing strength of stone

is one which has received a very great amount
of attention on the part of architects and engi-

neers, but the importance of which, as the

present writer has often asserted, is greatly

overestimated. There are few stones in the

market which will not be found by actual test
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to bear tenfold more tiuin is likely ever to be

required ; and, excepting so far as indicating

tenacity and hence jiower to withstand the

action of the frosts, a strength of over fifteen

tliousand jiouikIs to the scjuare incdi is of very

little importance. The matter of elasticity is

of nuich greater import, since this jjioijerty

has a direct bearing ujion the power of a

stone to resist the expansions and contrac-

tions of ordinary temperatures. The figures

given below, which are the averages of a large

number of tests made by engineers of the United

States army and others, will server to show the

strength and weight in pounds, of the ordinary

type of stone used for constructive jiur-

poses :

—
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All things considered, a fine-grained, homo-

geneous rock ^yill be found more durable than

one that is of coarser grain. Also a rock in

which the individual particles are closely inter-

knit, dovetailed together, as it were, will resist

disintegration longer than one that is of a

granidar structure at the start. The same re-

marks hold good for the basic eruptive rocks,

though such are, as a rule, less durable than

those of the granite type possessing tlie same

structure.

Serpentines are likewise only slightly absorp-

tive, and, where homogeneous, little affected by

solution. Nearly all serpentines, of such quality

as to be used as verd antique marble, contain,

however, veins and spots of calcite, dolomite,

or magnesite, and many dry seams. Such rocks

therefore weather unevenly, lose their polish, and

shortly crack and split along these dry seams

when exposed to the weather. These marbles

should then be used only in protected situations.

Crystalline limestones and dolomites (marbles)

are extremely variable in their weathering quali-

ties, are likely to cany jijTite, and great care

needs always to be exercised in their selection. A
limestone marble, i.e. one comjiosed essentially

of lime carbonate, is likely in time to suft'er

from solution, whereby corners become rounded,

surfaces roughened, and perhaps inscriptions

obliterated. The mechanical agencies are here

also operative as in granites, so that as a rule a

stone of this class is less durable than a good

granite. The pure white stones are generally

more granular and weaker than the gray and
blue-gray varieties. Dolomites, being less solu-

ble than limestones, might at first thought seem

to promise greater durability than the lime-

stones. Unfortunately this is not altogether the

case, since such stones as a rule possess a more
granular structure than do limestones, and hence

suft'er more from disintegration. This rule is

not without important exceptions. The light

colours characteristic of most marbles render

iron stains peculiarly objectionable, and as

pyrite is a very common constituent of such

rocks, much care is necessitated in their selection.

The ordinary, unmetamorphosed limestones, like

the deep blue-gray varieties from the Trenton

formations, are scarcely at all absorptive and
weatlier fairly well, but their sombre colours are

a drawl lack.

Sandstones, on account of the widely differ-

ing character of the materials of which they

are made up, variation in texture, degrees of

porosity, etc., are perhaps, as a whole, more
unreliable in their weathering qualities than any
other class of rocks. In order fully to appre-

ciate this, one has but to remember that we
have to do here with what are Init beds of in-

durated sand ; that they are made up of sand

particles held togetlier by simply being closely

compacted by finer materials, or by means of a
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cement composed of lime carbonate, iron oxides,

or silica. Where the sand is loosely compacted,

or the sand granules are interspersed with much
finer clayey matter, the stone will absorb com-
paratively large amounts of water and is likely

to become injured on freezing. Where the

cementing matter is carbonate of lime, rain

water trickling over the surface will in time
remove it in solution, leaving the stone to fall

away, superficially, to the condition of sand
once more. Ferniginous cements are likewise

slightly affected, though in a nuich less degree.

The silicious cement is least att'ected of all, and,

provided the amount of induration be the same,

a purely silicious sanilstone, cemented by a

silicious cement, is one of the most indestruc-

tible of natural building materials.

Methods of Testinc/ Stone. It is evident

from what has been said under the head of

essential qualities of building stone, that some
system of testing stone, for the purpose of ascer-

taining how far it may posse.ss such qualities,

is eminently desirable. The following is an
outline of the methods ordinarily employed :

—
(1) Tests to ascertain permanency of colour.

But two tests are commonly employed : the

one, the chemical test for sulphur (indicating

the presence of pyrite), and the other, made
with a view of accelerating the ordinarily slow

processes of oxidation by means of artificial

atmospheres. In this last-named test, prepared
samples are placed under bell glasses, where they
are subjected to fumes of nitric acid and chlorine.

Pyrite or ferruginous carbonates are quickly at-

tacked, and their presence made known by fer-

ruginous discolorations and efflorescences.

(2) Test to ascertain resistance to corrosion.

This is necessary only on calcareous rocks, or

on sandstones containing a calcareous cement.

Prepared samjiles, carefully weighed, are sus-

pended in a glass vessel of water, through
which carbonic acid is kept constantly bubbling,

the water being changed occasionally. The ex-

tent of corrosion is indicated by the loss in

weight during the time of testing.

(.3) Test to ascertain resistance to abrasion.

This is necessary only in cases where, as in

steps and walks, the stone is to be subjected to

the friction of feet, and in dams and break-

waters. In certain exposed places the action

of wind-blown sand may be an important con-

sideration. Tlie ordinary method jiursued con-

sists merely in subjecting a block of stone,

under constant jiressure, to wear on a grindstone

or horizontally revolving iron bed such as is used

by stone workers.

(4) Tests to ascertain absorptive powers.

Rectangular specimens, with smoothly ground

fjices, thoroughly dried and weighed, are im-

mersed in water for a period of three or four days— preferably in a porcelain dish. Tiiey are

then removed, dried by blotting paper, and
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weighed irameiliately. The increase in weight

indicates the amount of water absorbed.

(5) Tests to ascertain resistance to freezing.

Tiie preliminary ]irocee(Ungs are the same as

in the hist case, tiie cubes being repeatedly

frozen and thawed while saturated with water.

After the freezing and thawing, the specimens

are dried and reweighetl. The loss in weight

indicates the amount of material disintegrated

through the e.vpansive action of the freezing

water. Attempts at s\djstituting solutions of

salts, which liy crystallizing in the pores of a

stone shall simulate the action of freezing water,

have not proven satisfactory.

(6) Test to ascertain ratio of expansion and
contraction.

Carefully measured bars of stone are immersed

in water at 32° Fahr., which is then raised to

212°, and then gradually lowered once more to

32°. The total expansion at tlie highest tem-

perature is noted. The object of lowering the

temperature once more to 32° is to ascertain

the amount of permanent expansion which has

taken place, it having been found that the stone,

on such lowering, (Ud not at once regain its

former dimensions, but showed a slight per-

manent swelling or set. Tests of this nature

seem, at first sight, of the greatest importance;

but in attempting to judge of their value, one

should not lose sight of the fact that a loose-

textured stone, like a friable sandstone, would

probably show less actual expansion than one

of closer grain, owing to the interspaces of the

particles ; hence the poorer stone might give

apparently the better results.

(7) Test to ascertain resistance to crush-

ing.

This is made on carefully prepared cubes with

smooth, parallel surfaces, crushed between steel

plates. The size of cubes operated upon is

variable, but, all things considered, one 2

inches on a side seems most desirable. The
results, as tabulated above, are given per square

inch of crushing surfixce.

(8) Test to ascertain elasticity.

This is best made upon prisms some 4 inches

by 6 inches by 24 inches, the loads for com-

pressiliility being applied parallel to the direc-

tion of the long side. The transverse tests are

made on similar Isars supjiorted at the ends and

the load applied in the middle.'

(9) Test to ascertain resistance to shearing.

This is made by supporting a prepared prism,

at each end, by blocks, and applying pressure

in the centre by means of a plunger of such

dimensions as to leave a clearance space of half

an inch between the sides of the plunger and

the blocks at the ends.

1 For details of these processes, see Reports of
the • Tests of Metals anil oilier Materials," made at
Watertowii Arsenal, ls<.io. ls',14, and 1895, Washing-
ton Government Printing Oltice.
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( 1 0) Test to ascertain fireproof qualities.

This is made by heating the stone in a fur-

nace and noting its condition on cooling, and

also, in extreme cases, after the heated stone

has been plunged into cold water.

(11) Test to a.scertain .specific gravity.

The prepared specimen is first weighed in

tiie air, and then in the water, the air from the

pores of th(! stone being removed by boiling or

by means of an air ])unip. The weight in air,

divided by the loss of weight in water, gives

the s|)ecific gravity. The weight per cubic

foot, if desired, can be obtained by multijjly-

ing the figures denoting the specific gravity

by G2.5, whicli represents, in pounds, the

weight of a cubic foot of water.

— George P. Merrill.
Artificial Stone. Any hard material made

in imitation of stone, usually by mixing strong

cement mortar with sand as for a very fine con-

crete, but without the chips or larger fragments

of stone or granite. Blocks of concrete in its

different forms are used freely for building and

more especially fjr under-water ioiuidations and

the like, but the term " artificial stone " is com-

monly used for such material as is prepared

as a substitute for flagging. Thus, the side-

walk or footway of a street or the broader

walks in a park or garden are, since 1870,

very commonly covered with this material,

which is often scored with deep lines to

imitate the joints between flags. The basins

of fountains, heavy curbstones, and copings, as

of retaining walls, are also modelled in this

material.

Semi-Precious Stoue. That which is of

value for decorative and art work, but whicli,

owing to rarity or high cost of working, is not

used for ordinary building. Of tliese only the

more important are described in detail.

The onyx marbles, owing to their variegated

colours, banding, and translucency, as well as

easy working qualities, have long been ftivourites

and have been in use for interior work and house-

hold utensils since a very early period. As
early as the second Egyptian dynasty we find

the Egyptians using the translucent, light straw-

yellow or amber material front rifts and caves

in the eocene limestones of the Nile Valley for

making canopic vases, urns, and amphorre for

holding oft'erings to the gods, ashes of the dead,

ointments, cosmetics, etc. Tombs and shrines

were built from it, the sarcophagus of Seti I.,

the father of Rame.ses II., lieing hollowed from

a single block. The exterior walls of the cele-

Ijrated alabaster mosque at Cairo are of the

same material.

Since these days down to the present the

stone has continued a favourite for the finer

grades of decorative work, as well as for table

tops, small columns, etc. The present sources

are : (1) The region about Pueblo, in Mexico
;
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(2) San Luis Obispo, California
; (3) Yavapai

County, Arizona ; and (4) Blad Recam, in

Algeria.'

The Mexican varieties are of a white, amber-

yellow, green, and red colour, as are also those

of Arizona. Tho.se of California are mainly

white, and tliose of Algeria white and amber.

The stalagniitic forms are never green or red,

but usually amber and white. At the pre.sent

time the latter are not regularly worked, nor

have they any constant value, although jiroperly

treated they might be made very effective.

Quartz and the cryptocrystalline varieties

of silica grouped uniler the general name of

chalcedony are, in America, in very little de-

mand except for the cheaper forms of jewellery

and for making small ornaments, as paper

weights, etc. The clear glassy form is utilized

by the Japanese in making the quartz spheres

and small objects of art for which Japanese col-

lections are noted. Quartz traversed by thread-

like needles of rutile or amphibole, and known as

Thetis hair stone, is used for similar jjurposes.

The cryptoei-ystalline and amorphous forms are

used for a great variety of purposes, from the

making of jewellery, as with opal and agate, to

the manufacture of pottery and gun flints, as

is the case with Hint commonly so called.

The principal varieties of these cryjitocrys-

talline forms are defined below. It may be

well to premise their description, however,

with the statement that as a rule none of the

varieties is to be had in pieces of more than

very moderate dimensions, while the great hanl-

ness and toughness of the mineral renders it

very difficult, and consequently expensive, to

work. Nearly all the systematic work of this

nature now carried on is done in German,

Japanese, and Russian worksho|)s.

The most important source of chalcedony or

jasper, for commercial purposes, within the

limits of North America, has been the so-called

fo.ssil forest near Holbrook, Arizona. Here are

found numerous fallen tree trunks in which all

organic matter has been replaced by silica,

sometimes with and sometimes without the

preservation of the original wood structure.

The prevailing colours are red and yellow

variegated with white and gray. The ma-
terial takes a beautifid surface and polish, and

has been used to some extent in the manufac-

ture of small ornamental columns, tops of

stands, et(\, as well as for jtaficr weights and
other small objects.

Of all modern pcojilc the Russians have
shown most skill and enterprise in working the

refractory materials on a large scale. In the

museum of the Hermitage in St. Petersburg is

an enormous shallow oval vase of green gray

polished chalcedony .some 12 feet by 8 feet in

See Siniicx for liiiUdi.nr/ a/nl Decoration, by
George P. Merrill, 2d ed., pp.'l20-175.
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diameter and 3 feet in depth, supported ujion

a l)ase some 4 feet high and this resting on a
re(-taiigular block of the same material G by 5
by 2 feet.

It is to be regretted that a more extended
use cannot be made of materials of this class.

At present our manufacturers and dealeis de-

cline to handle any stone the sujiply of which
camiot be considered as constant, or the indi-

vidual jicculiarities of which are such that

special care and taste nnist be exercised in its

jireparation. For this reason, many a fine

piece which in proper hands might be worked
up into .something really unique and artistic is

allowed to go to waste. Beautiful masses of

clear or rose quartz go to the making of road

materials or abrasives. Occasional blocks of

stalagmite from the limestone caves of the

South might be made to yield beautiful col-

unms, urns, or vases. In reality such are

neglected simply because the material cannot

be quarried by the ton, sawed into slabs like so

many mill logs, and used for wall linings. In

ancient times, before the advent of the laliour

luiions, stones of these types were used much
more extensively in jiroportion to wealth and
population than to-day. While the present

high valuation set upon labour might be a draw-

back to their extensive use lunler the old hand
methods, the introduction of machinery would
seemingly have equalized matters, and one can

but feel that it is the artistic sense that is

lacking.

It is a little singular that the art of working

these refractory materials, if indeed they are

worked at all, should be limited, to-day, so

largely to peojile whom we do not regard as

representatives of the highest types of civiliza-

tion. The best work in nephrite that has ever

lieen done is Chinese ; the best now being done

in chalcedony, rhodonite, and malachite is Rus-

sian; and the best in stalagmite, Egyptian.

The art as practised by the French and Ger-

mans during the fourteenth century and the

Italians during the sixteenth seems almost

wholly lost. Since the decay of Roman civil-

ization there has been nothing done with the

beautiful antique green and red porjihyries, and

the use of jasper by any peo])le has long since

jinictically ceased. — (Ikori!e P. Mkrrill.
STONE, NICHOLAS

;
scid]itor, architect,

and master mason; b. 158G; d. Aug. 24,

1G44.

Stone was a pupil of Isaac James, a mason,

and assisted Hendrick van Keyser (see Keyscr,

H. van) at Amsterdam. In 1614 he returned

to England and executed many works from the

designs of Inigo Jones (see .lone.s, I.), such as

the Banqueting House, Whitehall (1G19-1G22),

the ])ortico of old S. Paul's ; the water-gate at

York Stairs, and the fine portal of S. Mary's,

Oxford. He was apjjointed master mason at
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Windsor by Cliarlcs I., and was cniiiloycd in

the execution of a vast number of monuments.

He was assisted and succeeded by his sons

Henry, Niciiolas, and John.

Stephen-Lee, Dictionary of National Bioij-

raphy ; Kymer, Foedara ; Blonifield, lii-naissance,

ill Eiuiliinil.

STONE CUTTING. Tlic art and practice

of preparing stone for its place in a linilding,

Stone Cutting, Fig. 1: With Joogled .Joints,

GIVING Great Solidity to the Work; Syri.i,

4th Century.

including in the largest sense the rougli shaping

of Rubble and the like, and also the finisliing of

the foces as well as the beds and joints of stones

for building. The .scientific part of it, as the

drafting and calculation, is called Stereotomy.

The finer tooling of the faces, beds, etc., is

also called Stone Dressing (which see) ; and

the term " stone cutting " is often limited to the

work of sliaping Cut Stone (which see) as dis-

tinguished from rublile and the like. Under

Stone Cutting, Fig. 2: Dkt.4.il of a Te.mI'le at
Thebes.

Masonry the different processes are described.

It is proposed to give here a brief historical

account of building by means of .stone, and,
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STONE CUTTING
therefore, Stone Setting (wliicii see) must be

considered together with stone cutting, because

the jjractice of the two arts is very closely

connected.

Tluis, in Fig. 1, the stones are so fitted to-

gether that great solidity may be given to the

wall in a country where earthquakes are fre-

quent. The stones are cut witii Joggles as

- i.

Stone Uutti.n'g, Fig. .'i; Th.^t of the pre-Hel-
LENic Epoch. .\ Tholos at Mycenji;; a very
Large Tombal Chamber, with Dromos, all
FACED with Stone.

shown, with the immediate intention of fitting

each stone carefully to tlie neighbouring stones

above or below, and such work is usually done

on the spot, a common superintendence of the

cutters and the setters insuring accurate work.

Figure 2 shows such stone cutting as was
done l)y the Egyptians, the building repre-

sented being of the 1 8th dynasty ; 1 lut buildings

of much earlier times show a similar skill in

shaping and dressing and setting the stone.

Tlie separate stones are in Egyptian work not

often of very great size, except wiien they are

used as obelisks or in similar monolithic work

;

but in the temples and palaces the number of

rather large stones is very great, and the skill

in jointing, .shaping, and .surfacing the stones is

equal to anything that is known to exist. It

is to be observed that the public Iniildings of

Egypt, though generally liuilt of stone only, are

yet thought to have taken some j)art of their

form and many of their details from an earlier

structure of reeds and light woodwork covered

with coatings of Nile mud. (See Egypt, Archi-

tecture of)

The pre-Hellenic work of Greece is very in-

ferior to the Egyptian work in finish and in
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Stom, CniiNG, Fig. 4: Tholos AT Mycen.e; see Previous Cut. The Blocks of Stone ake sex with
Horizontal Beds, and the Bee-hive Shape is got by Corbelling.

Stone Cutting, I'io 5 Early GRfric Work in Vift SA^DsTONK intfnpfd to be coated with Stucco,
BIT INCOMTLETK. IemI'LE at bEGIiSTA, biClLY.
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STONE CUTTING
architectural cliarai'ter, tlmugli much less an-

cient than the latter, but it is peculiar in this,

that it lias no reference in its forms to other

material than stone. Thus, tlie tomb at My-
cen:e, illustrated in Figs. 3 anil 4 (see Treas-

ury of Atreus'), is built as men would build who
thought of no other material than stone ; and

in this respect it resembles megalithic and other

prehistoric work (see (lyclopean ; Pelasgic Ar-

chitecture) ; the stones are as large as a man
can handle conveniently, they are rudely cut

STONE CUTTING
again more simple. The ( Jreek temjile, as illus-

trated by that at Segesta, shown in Fig. 5,

is built entirely of stones laid one upon another,

and keeping their place by dead weight, unless

aided by metal clamps within, as a partial de-

fence against the viljrations caused by earth-

quakes. The temple at Segesta was never

completed by its builders, and hence it has been

a valuable study to motlcrn arclucologists. It

does not follow, from t\w refusal of the Greeks

of the fiftii an<l the fourth centuries B.C. to use

-(/^Mlm^^^--Z.— -.-2^

Stone Cutting, Fig. (i; Barrel Vault of Peculiar Construction; Nymph^um at Nimes, South
OF France; Roman Imperial Work.

to an approximately uniform size, and are se-

lected so that the stones of one course shall be

of the same size throughout, constituting what

is known as coursed work. Each successive

course is then set somewhat in advance of the

next lower course, all the work being corbelled

inward in such a way that gradually the size

of the rotunda diminishes until a single stone

caps it at the top, the resistance of the very

stones of the ring or course preventing one stone

from falling inward, on the principle of an arch

laid horizontally. The Dromos, or passageway,

leading to the tomb is built of larger stones,

generally set on their smaller faces, and the

whole is covered with earth, much on the prin-

ciple of the tumulus. It is to be noticed then

how much more elaborate this work is, consid-

ered as stone cutting and as stone setting, than

the more magnificent work of Egypt, confined

to plain trabeated construction.

With the classical epoch of Grecian architec-

ture, the character of stone cutting becomes

649

Stone Cutting, Fig. 7: Detail of Nympilkum,
Nimes. See Cut above.

the arch in any form, that they were wholly

unacquainted with its nature and jiossilile u.ses.

They, with tlie Egyptians and the Indians of the

early time, seem to have thought the arch too

dangerous and untrustworthy to form a part of

dignified architecture, of which architecture re-

pose should be an essential character. The
constant tendency of an arch to thrust out its

abutments and to destroy the work of which it

forms a part was enough to account for this

refusal, at a time when the vahie and interest

of interior architecture had not been studied.

To the Romans of the Enq)ire, however, the

interior seemed of equal importance with tlie
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STONE CUTTING
exterior, and the arch is in continual use, both

singly, as in a wall, and as extended to tlie

vault over a large apartment. Figure 6 shows

one of tiie few Roman vaults which, out of

Syria, are known to have been built of cut

stone throughout, for the Roman jiraetice was
usually to build these roofs witli small stones

laid in a bath of mortar. Figure 7 shows the

detail of the construction of tiiis verv curious

MoNt ( I TTiN(., Fi( h French Gothic Work
Pfriud Chlr(HofS Eiskise, Auxerre: liixH

Toof, in which the thicker bands of .stone form-

ing jiarallel arches liave served no purpose

€.\cept to enal)Ie the jilanner of the work to sini-

j)lify it by giving his workmen one arch or ring

of voussoirs at a time. These being cut anil

set, the other slabs could be filled in between,

with some unusual expenditure of labour, but

with some fattility for the work of ignorant

workmen. Many examples of the cut stone

work of the later Eiii])ire can be found in the

illustratioTis mider Syria.

In the mecHievid epoch, stone was the ma-

terial most c'Dnvenicnt to the workmen, because

STONE CUTTING
it could be hanillcd easily, two or three men at

a time cutting a certain nundjer of pieces out
of a quarry and dressing them at once, prejjara-

tory to transporting them a short distance and
to placing tliem immediately in the work. To
have built on a large scale with brick or rubble
and abundance of mortar wmdd have involved
a long term of preparation and moi-e abundant
resources ; but any bishop, abbot, or baron who

could command the services of two
or tliree stonecutters and of twenty
labourers, could find a quarry in his

neiglibourhood from wliicli sufhcient

material could be got to carry liis

building a few courses higher, or to

turn one more arch of the nave. It

is noticeable that throughout the

Middle Ages the stones used are of

moderate size in all parts of the

building, there being but few which
can have needed any elaborate ma-
chinery for hoisting tliem into place,

and the gi-eater number being so

small that each one could be carried

on a man's shoulder up a ladder and
along a scattbld. Figure 8 shows an
instance of sucli medireval work, and
it is evident that \\hether the large

stones of the arch on tlie right and
of tlie wall above it are, as here

shown, too heavy to be handled as

above described, tiiere would be noth-

ing to jjrevent the building of all parts

of the structure by stones of forty

jiounds weight and under. The lin-

tels which stretch across the triforium

gallery are the only pieces requiring

larger size, and these might lie re-

placed by other devices. Figure 9 is

a piece of the French interior decora-

tive work of the sixteenth century,

in which the extraordinary skill

gained during the long epoch of

Gothic art was applied by the build-

ers in a difi'erent way. Simplicity of

construction having succeeiled, under
the Renaissance, to great complexity,

the ingenuity of the stonecutters was
then shown in their details, the niches,

colonnades, and friezes of this tomb having

been evidently intended by the workmen as a

rare masterpiece, challenging comparison with

any other work known to the artists ; while the

intimate relation maintained between the figure

sculpture and that which is purely decorative

carries still further the Gothic scheme, in which

there was no sharp line of distinction between

the religious portrait statue and the ornaments

comjiosed of mere zigzags and naillieads.

The later stone cutting, as that of tlie ])ost-

Rcnai.s.sance styles in Europe, att'cctcd a solid-

ity and simplicity fidly equal tu that of the

052
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STONE DRESSING
RoiiKiii Iiiipeiiiil builders, uiid iiicludi'il uven some

iiiethods of vvuik not iaiiiiliiir to tlieni, so tUr ;is

we know from the ruins. The groin vaulting of

the seventeentli century, esi)eci:dly in Jt;dy and

Spain, is for in excess of anytldng left us by

the Romans, both in elaborateness and in tlie

stone cutting skill displayed. In fact, it is only

with the later years of European work, begun

about 1450, and then only in th(^ .south of

Europe, that stone cutting is attempted which

STONE DRESSING
blocks ; in that case, the stone is <lressed with a

slightly receding or liollowed bed, anil the edges

of the faces of the stones may almost touch, no

mortar being visible. Sucii joints as these HMjuire

cutting as carel'ul as that of the faces, l)Ut the ac-

t\ial surface should always be more or less rough,

in order to afford a good hold for the mortar.

As for the face, the simplest way of work,

compatible with a uniforirdy vertical or uni-

lorudy sloping wall, is what is known as rock-

Stone Cutting, Fig. 0: finely Finished Work of the French Renaissance.

«an be called elaborate in our moileni sense of

the word. — R. S.

STONE DRESSING. That part of stone

cutting which relates to the surface of stones

prepared for building. Thus, the beds and

joints of the stone may be hammer dressed,

or where finer work is required and the joints

are to be made as thin as possible, they may be

worked with the point, for it is rare to carry

them farther. Sometimes the actual thickness

of the mortar joint is required to be greater than

the external and visible joint between the two
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fiiced or pitch-faced work, in which the joints

being first determined and the external edges

of the stone established (see Out of Wind under

Wind), a drove chisel, or a pitching chisel of

stouter make, is set with its edge upon this de-

termined angle of tlie stone, and with a blow a

rough splinter is broken off, the operation being

repeated until the face of the stone is at its

edges true and vertical, whatever rough projec-

tions there may be on the face beyond the joints.

The finish may then be carried fartlier by es-

tablishing a draft on all four edges of the stone,
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STONE DRESSING
or at pleasure along the liorizuiital edges only,

this process empliasizing the coursed look of the

whole. In the case of drafted work, however,

it is less usual to use a wholly rock-faced finish,

the larger projection being then commonly
knocked oti', so as to bring the stone to approxi-

mate uniformity of surface. When chisel work

is to be used, the workman begins with the

Point or Pointing Tool (see those terms), a

straight bar of steel, square or octagonal, with

a four-sided pyramidal point, or sometimes a

very short edge. Witii this point the work-

man cuts channels across the face of the stone

diagonally, and across each other, all these chan-

nels being carefully kept in the same plane by
reference to the edges and the use of the wooden

straightedge. The spaces between, where the

rugged stone still projects, are then gone over

with the point until the whole has an approxi-

mately uniform surface. This can be carried so

STONBHBNGB
entering the groove on one side and leaving it

on the opposite side. Tlie toothed chisel can
be used with great effect on soft stone, if applied

much as the lines of cross hatching are applied

in ordinary drawing ; the edge lilow of the tool

gives seven or eight short parallel lines ; if the

successive blows are at different angles, a sur-

face is procured generally uniform and suffi-

ciently smooth, but without a regular tool mark
which can be counted, and with a very happy
result. Hammer-finished work is done by blows
directly upon the surface, which bring a uni-

formly lined or finely grained surface, but these

implements are liardly a])plicable to soft stone.

The steps and platforms for stairs of marble or

granite are nearly always hammer-dressed, and for

this the coarsest hammer, or that which has the

fewest blades, is used. A hammer with six blades

gives what is called six-cut work, an<l from six

to twelve-cut work is the limit. Other varieties

Stoxehexgk, near Salisbl'hv, Wiltshike, Enolaxd.

far, and the lines cut by the point made so regular

and fine, that the stone is considered presentable

for face work. It is then said to be Broached,

the rough projections between the lines made
by tlie point being never more than three-quar-

ters of an inch wide, nor projecting more than

one-quarter of an iucli. Instead of cutting par-

allel lines by the point, short and irregularly

spaced, lines may be cut, producing what is

called pointed work, and sometimes rough

pointed work, a surface very effective in granite,

especially if having many party-coloured ingredi-

ents in its mass. If, however, it is intended to

use the chisel of any form, the point is laid

aside after the first evenness of surface is ob-

tained, and then, according to tlie quality of

the stone— hard, .soft, fine, or coarse in grain

— there may be u.sed either the Toothed Chi.sel,

the edge of which is cut into blunt teeth, having

aliout eight in an edge of three inches, or the

Drove (/iiiscl, whii'h has a uniform straight edge,

or the Patent Hammer, or Pusli Hammer, the two
last being u.sed for harder rock, the two former

for the softer sandstones and limestones. Drove
work is done by the drove chisel, which cuts

shallow grooves sidewise, the edge of the tool

0.55

of dressing are known ; thus. Picked, or Sparrow-

biUed, Work has a somewhat uniform surface

produced by the blows of a sharp point, so that

it resembles pointed work of considerable regu-

larity. A similar effect is produced with less

labour by means of the Crandall. Vermiculated

work is that sometimes seen in neoclassic build-

ings, in which the surface looks as if worms had
eaten tlieir way about the surflice without going

below a certain fixed depth ; it is an awkward
way of expressing the eftect of rough stone,

which could be better done by some form of

rock-faced work. Eusticated work is merely

the sinking of the joints, or, more properly, the

raising of the larger part of the face of each

stone beyond the joint.— R. S.

(See Axe, II.; Boast; Chase; Dab; Draft;

Hammer-dressed ; Nig ; Nobble
; Quarry-

faced ; Rock-faced ; Scabble ; Scutching

;

Skiffling.)

STONEHENGE. A iircliistoric and mega-

lithic monument in Wiltshire, England, not far

from Salisbury. It is the most imposing megSr

lithic monument in existence, though not cover-

ing as much ground as those at Carnac, in

Brittany.
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STONE LIME
STONE LIME. lAnw. iiiiulc by calcining

liniostiiiii' or m:ul)lc in a iji'opcr kiln. The

quality of the lime varies with the anioniit of

sanil, day, or silicates mixed with tiie jmre cal-

careons cii'mciit of the stone.

STONE SETTING. The art and jjractiee

of patting into permanent plac(^ the. stones pre-

pared for building, inchiding the i)reparation

and spreading of mortar, if used, tiie laying of

lead joints where needed (as between bases and

shafts, or shafts and capitals), and the exact

turning of arciics made up of wedge-shaped

solids (see Voussoir), and similar work. (See

Stone (fitting.)

STONEWARE. Potter's ware made of

very silicious clay, or of clay and Hint, whicli,

when properly mixed, moulded, and tired,

becomes vitrified throughout. It is often

moulded to form copings, chimney tops, etc.

STOOL. ^1. Same as Seating.

li. The small moulded shelf under the sasii

of a window, serving a.s an interior sill.

STOOP. A. In New York and in those

cities which have followed New York in this

respect, an out-of-door flight of stair.s with a

platform at the top, the whole constituting the

mean.s of ajjproach to the front door.

B. By extension, in parts of the northeast

United States, a porch, veranda, platform, or

terrace of any sort. Thus, the inhabitants

of a small frame house in a village speak of the

front stoop and the back stoop, meaning any-

thing from a flight of three steps and a small

platform to a veranda covering the whole side

or end of the house. (Also written Stoup.)

— R. S.

Box Stoop. In New York, since 1880, a

stoop making a quarter turn, having a plat-

form, and presenting the side of the lower

flight to the street. This structure requires a

vertical wall and parapet on the outer side,

whence the name.

STOP (n.). Anything serving to keep a

door or casement from swinging past its proper

plane when shut or open ; or to keep a sliding

sash, shutter, or door in its proper grooves ; or

to stop a door or drawer from going too far

into the frame in which it slides. Stops may
be permanent or temporary, and the permanent
ones may form a part of the structure or be

inserted afterward at pleasure.

STOP BEAD. A continuous strip or

moulding, usually shaped into a half round

on one edge, whence its name, bead, and serv-

ing to keep a sliding sash or similar member
in its place. When such a sash has to be

taken out for repairs, or the like, the stop bead

is usually removed ; it is therefore in good

work often held by screws only.

STOPCOCK. (See Cock.)

STORAGE BATTERY. (See Electrical

Appliances.)
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STORM CELLAR
STORAGE BUILDING

;

'WARE-
HOUSE. (See Warcliouse.)

STORE. A. A place for the storing of

goods of any kind ; in tiiis sense, nearly equiva-

lent to Storehouse. (Compare also Ware-

house.) Stores in this sense are not usually

the subject of careful ari'iiitectiual treatment
;

they are apt to ))e extremely i)lain and bare

buildings of greater or less strength in the

floors and walls, according to the material ex-

pected to be deposited in them.

B. A place for the exhibition and sale of

goods ; a shop. In this sense, common in the

Uniteil States and in many of the British

colonies. Biulding* designed for stores in this

sen.se have Ijeen erected during the seitond half

of the nineteenth century in the great citias

of "Eiu'ope and the United States, and some of

tliese buildings are of very great size and cost.

Buildings for Departmental Stores (see below)

have been erected covering 100,000 square

feet of ground and six or seven stories high
;

the whole being occupied by salesrooms and

the workrooms for persons who receive and de-

liver goods, unpack, pack, and repair them,

and in other ways serve the salesrooms to

which the public has access. It does not

appear, however, that as yet careful architec-

tural tliought has been given to the problem

of the planning and construction of these build-

ings. In the plural, Stores, see Cooperative

Store below. — R. S.

Cooperative Store. A .store in .sense B,

kept uj) by a cooperative society, to enalile its

members to procure goods cheaply by eliminating

profits. In Great Britain, often called the

Stores, in ordinary conversation.

Departmental Store. An establishment

for tlie sale of g(;iods of many varieties. The
statt' of employees being very great, and the

goods ottered for sale being of many widely

ditt'erent sorts, there have to be established

departments almost wholly independent of the

others, and each having a superintendent.

— R. S.

STORE FRONT. Same as Shop front.

STOREHOUSE. A building used for the

storage of goods ; the general term. (See Stor-

age Warehouse, under Warehouse.)

STOREROOM. A room for the conven-

ient storage of goods or reserved stock, not

exposed for sale, in connection with a shop or

store ; or of domestic supplies in a dwelling

house.

STORM CELLAR, In countries where

tornadoes are to he feared, a structure partly

or wholly undergrouml, intended for shelter and

safety when a tornado threatens to pass over

the spot. In the middle west of the United

States the tornadoes travel eastward or north-

eastward, and the rule is, when you see the

black cloud approaching, to run northwesterly
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STORM DOOR
from wliat appears to be its course. As, then,

the tornado approaches from the west or south-

west, it is usual to place the storm cellar

nortliwest of the house, and connected with the

cellar under the house by a tunnel.

STORM DOOR. Same as Weather Door,

(which see, under Door).

STORY. A. The space iu a building com-

prised between the top of a floor and the top

of the floor next above; hence, one of the

structural subdivisions in the height of a house.

(See Attic ; Entresol ; Etage ; Mezzanine

;

Piano Nobile ; Rez-de-Chaussee.)

B. A tier, a horizontal row of windows, or

the like, forming a large architectural detail,

and making u\i one of several successive stages,

even where no tlnurs exist.

STORY POST. In stories open to tlie

street, as in some sliops or sheds, one of the

posts under the Ijeam which supports the exte-

rior wall.

STORY ROD. A rod cut to the exact

height of a story, from top of floor to top of

floor, used to ascertain the proper height for the

risers of the staircase by dividing the rod into

as many eijual subdivisions as there are steps.

STOSS, VEIT ; sculptor and engraver ; b.

about 1447 (in Krakau, Poland) ; d. 1.533.

He was a well-known master as early as

1472, in which year he finished the great altar

of the King Kasimir in the cathedral of Kra-

kau. In 1496 he made the first model for the

shrine of S. Sebaldus iu the church of that

saint in Nuremberg, which was carried out by

Peter Vischer (see Vischer).

Fah, Geschichte der Bildende K'unste.

STOUP. A. A basin for holy water,

placed iu a niche or against a wall or pillar

near the entrance of a Roman Catholic church,

B. Same as Stoop.

STOVE. A. A heateil room of any sort,

as a greenhouse, in which an especially high

temperature is maintained for tropical plants ;

a drying chamber used in various manufactures
;

a Laconicum, or sweat room.

B. A warming or cooking apparatus, gen-

erally of iron, anil portable. In Germanic and

other cold countries the stove is often a more

important and permanent structure, built of

glazed tiles, more or less decorative in charac-

ter, and so situated, generally, as to warm
contiguous rooms. (Sec Kang.)

STOWE, RICHARD DE ; architect.

He built the Eleanor Cross (see Cross of

Queen Eleanor) at Lincoln (England), and

about 1306-1310 was employed as cementa-

riun at Lincoln Cathedral. He contracted to

continue tlie central tower.

Hunter, On tho Dralh of Queen Eleanor of
C'antUle.

STRACK. JOHANN HEINRICH ; archi-

tect ; b. July -M. ISH-'i: d. June 13, 1880.
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STRAP ORNAMENT
He studied architecture with Schinkel (see

Schinkel), and in 1834 went to Italy. After

his return he was made professor in the Acad-

emy of Berlin. In 1862 Strack went to

Athens and superintended the excavation of tlie

theater of Dionysos. He published Das all-

griechische Theaiergebdude (1843, folio);

Zeiyel Buinverke des MitteUdters und der

Renaissance in Italien (Berlin, 1889, folio) ;

Buiidenkmuler Moms des XV.-XVI. Jahr-

hunderts: ergilnzung zii Letarouilbj (Berlin,

1891, folio) etc.

AllijiiiirDii iliutsrhi- Biiiyraphie.

STRAIGHTEDGE. A. A ruler used by

draughtsmen for ruling long lines for which the

T square cannot be conveniently employed;

e.ij. the converging lines of a large perspective

drawing. It is usually of light, hard wood,

but hard rubber and celluloid are also u.sed.

B. All implement used in building, for

various purposes. For laying oft' long lines

and for testing the evenness of a jjlane surface

of plaster or stone, a thoroughly seasoned

hoard with an edge planed perfectly tme is

emjiloyed. For testing levels a long, w'ide

board is used, having the lower edge perfectly

true and the middle part of the back or upper

edge parallel to it ; from this part the back

tajjers somewhat to either end. It is used by

setting the lower edge on the surface or sur-

faces to be tested, and applying the spirit-level

to the middle of the back.

—A. D. F. Hamlin.
STRAIGHT LINE PEN. Same as Draw-

ing I'cn, li (which see under Pen).

STRAIN. The deformation or change of

shajje of a body as the result of a Stress (which

see).

Breaking Strain. A strain so great that

the body subjected to it is ruptured.

STRAIN DIAGRAM : POLYGON. A geo-

nietrirul diagram used in tlie gra]jhical method

of determining the strains in a framed structure,

such as a truss. The given loads or other outer

forces are represented in amount and direction

by a series of lines ; other lines are plotted to

the same scale corresponding in direction to the

respective members of the stnicture. On com-

pletion of the polygon, these latter may be

directly measured by scale on the drawing.

The process is similar to that employed in the

Polygnii, and the rarallelogram, of Forces.

STRAINING ARCH. (See under Arch.)

STRAINING BEAM. (See under Beam.)

STRAINING PIECE. Same as Straining

Beam (wliidi sec under Beam).

STRAP ORNAMENT ; WORK. A method

of ornamentation, especially characteristic of

the time of Elizabeth in England, comiK)sed'

of a capricious interlacing, folding, and inter-

penetration of l.ian<ls or fillets, sometimes rep-

resented as cut with foliations.

060





PLATE XXVI

MJ{|>Ei' AKCHITECrriM-.

At Koueu, ill NoriiiaiKly. Two fronts of private

houses dating from tlie sixteenth century. Tlie

ground story with tlie sliop-fronts has been too

niuch modified to be of interest, liut tlie rest of the

fagade is in each case fairly well preserved. The

strongly marked eeiilral fealure carried through

the whole front, from the lowest story to the dormer,
is remarkahh^ a,s showing the indifference the de-

signer felt Willi regard to the relative narrowness
of his fac,'ade.



STRAW HOUSE
STRAW HOUSE. (Scu liru.s.s House.)

STREET. A iiublic way in a village, town,

or city ; the eontinuation of a roail through a

district thi('kly covered with houses and upon

which the houses face. The term may be con-

sidered as including the actual surface of the

ground with the |)avement.s, or other covering

and preitaration of the ground to bear travel,

together with the gutters and similar con-

veniences ; or it may include the soil below and

the air sjiace above, as when an exercise of the

legal right of a comnumity to carry out repairs

or the like is in question ; or, finally, it may
even be considered as incliuling the houses facing

upon the roadway, and their gardens and ap-

proaches. (See Alley ; C'alle ; Fondamenta
;

Galleria ; Gallery in senses F and G ; Mews
;

Passage (II), pronounced as in French ; Rio

Terrk ; Riva ; Wynd.) Also under the general

head come such terms as avenue ; place, in the

sense of a limited part of longer street ; roail,

m the sense u.sed in London for long streets, until

lately suburlian ; terrace, in nearly tlie same
sense as place, above ; and local terms such as

chaugs/'e, circle, cite, court, crescent, i/asse,

each of which is capable of distinct explana-

tion.

STREET, GEORGE EDMUND, R.A., F.

S.A. ; architect; b. June 20, l&2i
; d Dec.

18, 1881.

In 1844- he entered the atelier of Sir George

Gilbert Scott (see Scott, G. G.). In 1852 he

was appointed diocesan architect at Oxford,

England, and afterward held the same office

for the dioceses of York, Ripon, and VV^inchester.

In 1856 he established his office in London.

He restored a large number of mediaeval monu-

ments, the cathedrals of York, Carlisle, Bristol,

and Dublin, the church of S. Peter Mancroft

at Norwich, the church at Hythe, etc. He
built a very large number of new churches in

the Gothic styles, being especially successful in

the smaller designs. In 1867 he entered the

memorable competition for the new Courts of

Justice in London, and in 1868 was appointed

architect of tiiat work. A li.st of his works is

given in the Builder, Vol. XLI. (1881), p. 779.

Street was made a member of tlie Royal Acatlemy

in 1871, and was afterward elected president

of the Royal Institute of British Architects.

He published Brick and Marble Architectnre

in Northern Itabj (1855, 1 vol. 8vo), Gothic

Architecture in Spain (1865, 1 vol. 8vo),

and numerous contributions to periodicals,

especially the Ecclesiolor/ist and the Transac-

tions of the lioi/al Institute of British Archi-

tects. His notes on the sepulchral monuments
of Italy were pulilished by the Arundel Society

(1 vol. folio, 1883).

A. E. Street. Memoir of Gfornc Eihniind Street

;

Obituary in Biiililev, issl, \"(il'. XLI., p. 777.

STREET ARCHITECTURE. That pre-
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pared to face the street, and, In a more general

sense, city architecture generally.

The cities of anticjuity seem to have had a

street architecture of which the moderns can

form but little concejition. This is th(; arrange-

ment of mimerous covered galleries, porticoes,

and buildings o[ien to all c(jmers, which, in the

mure sumfituous towns, occupied a great deal of

space. Antioch, Palmyi-a, Gerasa, and other

cities of Syria were remarkaljle for their long

and straiglit avenues Hanked by double colon-

nades sup|)orting roofs, so that for c,oiisi(ler;ible

distances the footway was roofed and formetl a

continuous portico. What the city of Rome
po.ssessed were the splendid Imperial Kora,

which were added to the Roman Forum, by

different emperors, on the north and also east-

ward of the Capitol. Meanwhile, the exteriors

of private houses were probably of minor im-

portance, and even great p\iblic monuments were

more commonly low and plain in their outside

appearance, temples only having an eft'ective

external architecture. For the modern city,

then, the consideration of street architecture

begins with the Middle Ages, going back to

antiquity only for lessons in landscape architec-

ture. It is with the improvement of those

crowded mediteval cities, too, that the legal

aspect of street architecture demands attention.

Overbanging upper stories ha<l to be forbidden
;

private owners bad to be checked when their

fronts encroached u]jon the roadway ; dangerous

cellar steps had to be guarde<l ; narrow and

dark alleys had to be closed with gates: and

little by little the modern city has grown up,

sacrificing picturesquene.ss ami often seemline.ss

to sanitary conditions and the appearance of

uniform ordonnnnce. — R. S.

STRENGTH, In building, commonly in the

phrase STRENGTH OF MATERIALS. The
)3ower of solid bodies to resist forces which tend

to change their shape, position, or consistency.

This ijower is developed in their resistance to

the various stresses to which they are sub-

jected, viz., stresses of compression, of tension,

of shear, of torsion, and transverse stresses.

The science of the resistance of materials has

for its object to determine the internal stresses

developed in the difi'erent jiarts of a structure,

and to enable its parts to be proportioned with

economy. It is in part theoretical and partly

experimental.

Nearly all the solid materials used in con-

struction possess a greater or less degree of

elasticity, a property which tends to cause a

body to return to its original shape ujjon the

removal of the external force by which it has

been deformed. If by reason of the ajqilication

of an excessive force the body does not resume
its original shape, its elastn'ity has been im-

paired, the elastic limit has been exceeded.

Withm the elastic limit the deformations are
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STRENGTH
proportional to the applied forces. The elonga-

tion or shortening of a bar under tension or

compression (l) is proportional to the applied

force (P), and to the length of the bar (L), and

inversely to its cross-sectional area (^1), and to

a specific constant called the " Modulus of

Elasticity " of the material, represented by the

letter (E) ; we have therefore the relations :

PL
E A

D EAl , ,P — and I

As the ratio — is very small, E is generally a

very large number. If A is made = 1, and

— = 1, then E = P. E therefore is the imagi-

nary force which would double the length of

the rod under tension, or reduce it to zero under

compression. Tiiese forces are imaginary be-

cause the formula assumes them apjdicable to

all elongations and compressions, whereas this

is only true within the elastic limit of the

material.

Compression tends to reduce the length of

the body sulsjected to it, and is accom|)anicd by

lateral expansion. If carried to the limit, it de-

stroys the body by crushing it. This, however,

applies to short Islocks three or four diameters

in height. When the length is twelve times

the thickness or more, the tendency to bend

modifies the distribution of the compression on

the section, and in very long columns pro-

duces rupture by bending. Siiort bodies when
crushed act differently according to their struc-

ture. Granular bodies, as brick, stone, cast

iron, fail by the separation of cones or pyramids

which slide down along the slopes of a central

cone or pyramid. If the body is four or five

times as long as its thickness, two cones remain

upon the upper and lower bases, and the sides

flake off between them. If fibrous, as wood, the

fibres will buckle and the block will split end-

wise under pressure; if the fibres cohere strongly

as in wrought iron and steel, the body will

bulge, in the shajie of a barrel. This bulging

varies with the hardness of the material. In a

recent experiment with steel from the head of

a rail, the side next to the surface, which had
been hardened by the hammering of the wheels,

bulged very little ; most of the deformation was
on the side of the specimen most remote from

the head of the rail. Under tension a body
elongates and contracts laterally, a feature

which becomes very marked as the specimen

approaches rupture.

Shear is a stress acting upon any section of

a V)ody parallel to the plane of section, tending

to make the parts slide upon each other. Re-

sistance to the shearing stress is the molecular

force developed in the section equal and con-

trary to the shear. In a beam loaded with

detached weights, the reaction of the supports
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being forces acting upward, the shear at any
point is equal to the reaction at one end less

the sum of all weigiits between tlie point and
the support considered, and is uniform from one
weight to the next. It becomes zero at the

point wliere tlie sum of the weights is equal to

the reaction on the .same side of the section.

If the load is continuous, the shear will diminish

gradually from either support to its zero point.

In a system of detached weights, the shear at

any point \>y its distance from the next weight
between it and the support, is the increase in

bending moment, to be added to the bending

moment at the weight considered.

Transverse Stress. Assume a prismatic

bar or beam resting upon two supports and
loaded with a weight. The reactions of the

supports are forces acting upward. Consider

a section between the weight and one support.

This portion is acted upon by the force P,

which tends to cause it to slide upward at the

plane of section. This is the shearing stress.

The resistance to shear is a molecular force de-

veloped in the section equal and opposite to

the shearing stress. Under the same condi-

tions the force P, multiplied by its distance

from the section, is the bending moment about

that section. It tends to bend that portion of

the beam upward, compressing the fibres in the

upper half of the beam, and extending those in

the lower half. If we had considered the other

portion of the beam, the part carrying the

weight, the treatment would have been the

same, only the shear from the reaction of

the support would be reduced at the position

of the weight, which acts downward, making
the shear between the weight and the section

equal to the difference between the weight and
the reaction. The bending moment also would
be reduced by the moment of the weight, that

is, the weight multiplied by its distance from

the section considered. The moment of resist-

ance of the fibres to compression and extension,

that is, the sum of the resistance of all the

fibres, each by its distance from the centre line

which is neither extended nor compressed, must
be equal and contrary to the bending caused by

the external forces. The stresses upon the

fibres are projjortional to their distance from

the centre line (the neutral axis), the outermost

fibres are therefore the most strained, and
rupture begins with them. By a princijjle of

mechanics a shearing stress in one plane is ac-

companied by a shearing stress of equal intensity

in a plane at right angles to the first. The ver-

tical shearing force therefore at any section

causes an e(iual horizontal shearing force dis-

tributed over the section and greatest at the

neutral axis. This horizimtal shear is familiarly

shown by the fact that two equal beams jilaced

one on top of the other will bear oidy half as

great a load as a single beam of the joint depth
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of the two, unless tliese be prevented from

sliding upon each other by means of keys and
bolts. Tlie two resist bending as 2 /r, /( being

the depth of each ; the single (or the compound)
beam resists as {'2h)-= 4 /*-.

Torsion is produced when a bar fixed at

one end is subjected to forces forming a coujile

in a plane pcrj)endicular to the axis of the bar.

It tends to revolve in their own plane the trans-

verse sections of the liar, and to cliange the

straight fibres into spirals.

Of the materials commonly useil in building,

cast iron is generally tlie least reliable, where

exposed to bending stresses. Its resistance to

comjiression is four or five times as great as its

tensile strength. Wrought iron and milil steel

have about tlie same strength to resist tension

and compression, their resistance to shear is

about two-thirds of their tensile strength.

Wood varies greatly in strength. Its resist-

ance to tension is, as a rule, considerably

greater than its resistance to compression. Its

resistance to shear across the grain is also

slight, though very much greater than its re-

sistance to horizontal shear (shear along the

grain) which is very small, varying from 200
to 300 pounds to the square inch for the softer

woods, to 600 or even 1 000 for the harder and
tougher kinds. It is difficult to develop the

full tensile strength of timber because to con-

nect it in s\ioh manner as to apply tension,

notches or gains must be cut into it which
weaken the stick.

The horizontal shear from the key to the end

of the timber must be equal to the compression

of the key upon tlie fibre of the beam. Con.se-

quently the deeper the key seat the greater

must be its distance from the end. The depth

of the key seat also diminishes the section of

the timber. This may be made less if long

tindjers are to be connected by not placing tlie

keys o]1positc to each <ithcr.

Breaking Strength ; Crushing Strength

;

Shearing Strength ; Tensile Strength ; Tor-

sional Strength ; Transverse Strength ; same
as Ultimate Strength in resistance to a force

tending to cause rupture ; crushing ; shearing

(see Shearing Weight) ; tension ; twisting

;

cross breakage, — respectively. This use of

the term strength is familiar, but erroneous.

Ultimate Strength. The last and greatest

strength in a piece of material as noted by test-

ing in it. the extreme power of resistance ob-

served just before it gives way.

Working Strength. The strength which
in practice it is considered safe to depend on, in

any given material or member. It was formerly

determined liy dividing the ultimate strength

of the material- (the Breaking Load) by a
" factor of safety " which expressed a ratio

determined by experience to provide for unseen

contingencies. At this day, however, it is
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usual to refer the working stress to the elastic

limit of the material, — the stress at which

permanent deformation takes place. This can-

not be exi:ecded ; and the allowed stress is gen-

erally limited to one-third or one-half of the

elastic limit, or in extreme cases to two-thirds.

Allowance is made for inqiact if the structure

is exposed to shock, and for variable stresses

according to the conditions of the ease.

Middleton, Strains in strurtures, a text-hook

for .ilndpnt.i, Lontlon, 1887. 1 vol. 12nio. ; Keiil,,

The Strenyth of Materidls, New York, 18i)(),

1 vol. 12ino.; Tarn, The. Mechanics of Architec-
ture, London, 1892, 1 vol. 12mo. ; I'liilbrick,

Beams and Girders: Practical Formulas for
their liesislance, New York. Van Nostrand, 1880,

1 vol. lOmu.

W. K. HUTTON.
STRESS. The mutual action cau.sed at the

surface of contact between two bodies, whereby
each exerts a force upon the other. Also the

similar force between two imaginary parts of a

body, as on the opposite sides of an imaginary

section taken at any point of the boily under

consideration. Thus, a column exerts by its

weight a downward force on its foundation,

which reacts upward on the column : each of

tliese bodies is said to be in a state of stress.

And, in like manner, at any part of the column,

the parts on each side of an imaginary plane

passed through the column react upon one an-

other, and are in a state of stress.

The effect of a stress on a body is to pro-

duce a change of shape, which tleformation is

called strain. Thus, in tlie above case, each

of the two bodies is compressed or shortened

vertically. These definitions are those main-

tained by Rankine' and other scientific men,

although the distinction made has not yet re-

ceived universal acceptance, and the terms are

in common usage confused and often taken as

synonymous. — D. N. B. S.

STRESS DIAGRAM. (See Strain Dia-

gram.)

STRETCHER. In masonry, a solid, as a

brick or stone laid lengthwise in the wall.

(Compare Hinder ; Header; Through Stone.) '

STRETCHING. Laying lengthwise, as

bricks ill ,-i wall.

STRETCHING COURSE. In ma.sonry,

a course of stretchers, in contradistinction to

one of hcarlers, which would be a Bond Cour.se.

STRETCHING PIECE. Properly, a tie;

freipicntly a strut or lirace, a term more com-
mon in furniture making than in building.

STRIGIL ORNAMENT. In Roman archi-

tecture, a dt'coration of a flat member, as a

fascia, with a repetition of slightly curved ver-

tical flutings or reedings, supposed to resemble

the strigil or scraper used after anointing.

1 Rankine, William John Macquorn (1820-
1872), civil engineer and di-scoverer in physical
science.
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STRIKE. .1. Tu dress and smooth, as

t!ie outer edge of a joint of mortar between

two bricks or stones. Struck joints are tliose

which have been shaped either with a trowel or

A B
Strike: Struck Joints in Brick or Stone

Facing. A is E-\sy to m.^ke but leaves
A Shoulder to hold Water. B Sheds
Water well, the Murtak protects the
Brick below and is also less visible, so

that the Wall remains of a more uni-

form Colour.

a special instruineiit, and the striking of the

joints is usually called for in the specifications

of the mason work.

B. To take down and remove, as a tempo-

rary structure, especially of a centre, as of an

arch or vault.

STRIKER. A slightly bevelled metal

plate set in the jamb of a door to receive and

guide tlie door latoh to its socket in closing.

STRING. One of the sloping members of

a stair, usually a thick plank, which supports

the stops and landings. Hence, by extension,

the Ramp or side piece of a stone or other solid-

built stair, if imt so high as to be a parapet.

Bracketed String. An Oijen String liav-

ing brackct-sliaped pieces secured to its face in

the angle between each tread and the riser be-

low ; the bracket mitrcing with the end of the

riser and seeming to .sup])ort the end of the tread.

Close or Closed String. A string having

its u])per edge straight, and in general parallel

with the lower edge, so that the outer ends of

the treads and risers butt against it and are con-

cealed. (Compare Open String.)

Curb String. Same as Close String.

Cut String. When of wood, the same as

Open String ; the upper edge being cut into

notclies to receive the treads and risers.

Cut and Mitred String. A Cut String of

whicli the vertical edges of the notches are

made to mitre with the ends of the risers.

Face String. Tlie string at the outer and

exposed edge of a stair as distinguislied from

the wall and the rough strings. It may be a

part of the actual construction, or merely a

piece of better material or finish applied to the

face of th(^ suiiporting member.

Horsed out String. (See Horse, v.)

Housed String. (See Mouse, v.)

Open String. A String wliich has its upper

edge nntchcd, or otherwise worked to the shape
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of the steps, so that the treads and risers are

supported by and overlap the step-shaped edge.

(Compare Close String.)

Rough String. In a wooden stair, any one

of the strings liehind and concealed by the Face

String, and which is intended to be covered by
the plaster or other finish applied to the soffit

of the stairs.

W^reathed String.

STRING BOARD.
or facing ot thin pieces

in a building to cover

stair, as when hiding

(See Wreath.)
— I). N. B. S.

Any board or plank,

glued together, serving

the ends of steps in a

the true string, or to

cover the edge of a floor where a wellhole is

cut through it. Often called Bridge Board.

STRING COURSE. A horizontal course

on the face of a building. When continuous

with a row of window sills or lintels, it is

called a Sill Course or Lintel Course.

STRINGER. ^1. Same as String, as in a

stair.

B. Same as Stringpiece.

STRINGPIECE. Any long, continuous,

and scilid nicniber— usually horizontal— of a

frame, as in a pier or bridge. Also a smaller

piece not forming part of the frame, but used

temporarily, as in moving or raising a building.

(See description of such work under Shoring.)

String]iieces are almost always of heavy timber.

STROKED WORK. The tooling of stone

so as to produce a finely fluted surface, often

produced liy the Drove Chisel. (See Stone

Dressing.)

STRUT (n.). In a truss or other frame, a

rigid jjiece acting as a brace or supporter, but

difl'ering from a post in being commonly set in

a diagonal position.

STRUTTING PIECE. ^1. Same as Strain-

ing Beam (which see under Beam).

7>. S.nnc as Strut.

STUART. JAMES, F. R. S., F. S. A.
;

painter and architect ; b. 1713; d. February,

1788.

He studied painting, and in 1742 visited

Italy. His De Obelisco Ccsaris Aur/xsti

was published at the e.\|)ense of Pope Benedict

XIV. (1 vol. folio, 1750). January, 1751,

with Nicholas Revett (see Revett) and W.
Pars, a jiainter, he visited Gi'cece and made a

careful examination and measurements of the

ruins at Atliens. He returned to England in

175'2. The first volume of Stuart and Revett's

nioiuuiiental ^it/tiqw'tk's of Athena (folio) was
published in 1762, the second in 1788 (the

year of his death), the third, edited by W.
Reveley, appeared in 1794, and the fourth,

edited by J. Woods, in 1810. A su]iplementary

volume, Ai)tl(/nities of Athens and Other

Places in Greece, Sicili/, etc., was published

by C. R. Cockcrell (see'Cockerell, C. R.), W.
Kinnard, T. L. Donaldson (see Donaldson), and
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W. Railton (18.S0). Fiuiii 17r)8 until liis

(leatli Stuart la'lil the otiicc of surveyor at

(ireeiiwieh Hiisjiital.

J. Woods, Memoir in Antiqiiitics of Alluiin,

Vol. IV., 1810.

STUCCO. Any material u.sed a.s a covering

for walls and the like, put on wet an<l drying

hard and durable. Plaster when applied to

walls in the usual way (see Plastering) is a

kind of stucco, and the hard finish is almost

exactly like fine Konian stucco e.\cept tliat it is

applied in oidy inie thin coat instead of many.

Vitruvius (VII., 3) s])eaks of three coats

mixed with sand and three coats nii.xed with

marble dust, but does nut give the thickness of

the coats, nor, what would answer the same

purpose, how wet the mi.xture was made. He
speaks of well-finished stucco shining so as to

reflect the images falling upon it, and states

that persons used to get slabs of plaster from

ancient walls and used them for tables, the

material being so beautiful in itself.

The term is generally applied to outof-iloor

work. Even in modern fireproof buildings the

decorative u.se of fine plastering to, replace

woodwork, as for dadoes and the like, is not in

the United States called stucco, but takes the

name of the material useil, generally a proprie-

tary name.

The term is used commonly for rough finish

of outer walls (see Rough Cast). The practi-

cal value of stucco is very great as being so

nearly impervious to water ; thus, an excellent

wall three stories high, or even higher, may be

built with 8 inches of brick on the inner side,

4 inches of brick on the outer side, an air space

of 2 or 4 inches across which the outer and the

inner walls are well tied, and two coats of well-

mixed and well-laid stucco on the exterior, this

being finally painted with oil paint.— R. S.

Bastard Stucco. Plastering apjilied to walls

according to a process considered inferior. A
term probably not used in the United States.

STUD (I.). A relatively small projecting

member as a boss, a small knob, a salient nail-

head ; either for ornamental or mechanical pur-

pose.

STUD (II.). A small slender post used in

the framing of partitions and the lighter por-

tions of wooden houses. Usually about 2 or 3

inches by 4 or 5 inches in lateral dimensions.

(Coni)i:nv .Joist, Ti.)

STUD AND MUD. Same as Wattle and
Dab.

STUDIO. A. The working room of an
artist, preferably arranged— in north latitude,— to receive north light and especially free

from cross lights.

B. By extension from the above, any large

apartment fitted as a working room, esjjecially

for more or less artistic employments, as photog-

rajihy aud designing of all sorts.

(H)9

STURM
STUDY. In a household, a room preferalily

ajiart and remote, for reading, writing, or any

similar use.

STUDY OF ARCHITECTURE. .1. That
which is n'(|uired by the arcliitc<'t, either in

))reparatioii for the prac'tice of his profession, or

as required to kee]) his intelligence fresh and

his ability at the highest point.

B. That necessary for the proper imder-

standing and enjoyment of works lA' architec-

tural art, on the part of those who are not

expecting to practice the art or the profession.

The course of study pursued by ar(-liitectural

students in ditt'erent i]arts of the European

world is considered under the headings Archi-

tect ; Architect, The, in England ;
— France

;— Italy ; School of Architecture ; Societies of

Architects. It may be noted here, however,

that the art of free-hand drawing, in the

sense of accurate delineation and of accurate

setting down of visible forms, is not taught or

insisted on with sufficient emphasis, even in the

great Paris school, while it is still less a matter

of careful consideration in the great majority of

the architectural schools existing. If, however,

anything serious is to be gained by the study

of the jiast, it can only be had by one who has

the habit of continual drawing from the ancient

buildings. If it were possible for eveiy j)ractis-

ing architect to spend some weeks of every

year among the monuments of art which most

interest him, and most closely appeal to his

sen.?e of what should be done in the present, his

work would lie kept from the otherwise almost

inevital)le lapse into commonplace, and his

practice from becoming an inartistic ])rofessional

service, giving to clients that which they asked

for, but nothing further or more exalted than

that.

STUFF. (Jarpenters' and jjlasterers' materials

taken in the mass ; thus clear stuff means
boards free from such imperfections as knots,

shakes, etc. ; inch stuff, boards of that thick-

ness ; merchantable stuH^, boards, and the like,

inferior to i-lear stutt", but still fit for use.

STUNNING. A. The <leeii scoring of mar-

ble surfaces, caused in cutting slalis by coarse

particles of sand getting between the saw blade

and the saw-kerf,

B. The injuring of the surface of stone by
a l)ruise, which is often caused liy careless cut-

ting, es|)ecially in marble.

STUPA. In Indian architecture, a Ijuilding

erected to contain a Chaitya (see Chaitya Cave),

and usually of a towerlike form, with no more
interior subdivisions than are sufficient to afford

an adequate shrine ; depending entirely upon
its exterior effect. (See India, Architecture of;

To),e.)

STURM, LEONHARD CHRISTOPE ; ar-

chitect : b. about IGGll ; d. 1719.

A mathematician and architect who was pro-
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fessor in the Ritter Academy at Wolfenbuttei,

aud afterward at the University of Frankfort

an der Oder, Germany. He was hiter made
Oberbaudirector in Schwerin, and was Baiidi-

rector in Braunschweig when lie tlieil. Sturm

is best linown by his many important worlis on

civil and military ;irchitecture, published at

Augsburg between 1714 and 1720.

Fiissli, AUgemeines Kunstler-lexicon.

STY ; STYE. A pen for hogs ; applied

only to small shelters of the kind, as on ordi-

nary farms,

STYLE (I.). Character ; the sum of many
peculiuiities, as when it is said that a certain

building is in a spirited style. By extension,

significance, individuality ; especially in a good

sense and im])uted as a merit, as in the expres-

sion, " Such a building has style."

STYLE (II.). A peculiar type of building,

of ornament, or the like, and constituting a

strongly marked and easily distinguished group

or epoch in the history of art ; thus we say

that in Europe the Romanesque style prevailed

from the fall of the Western Empire until the

rise of the Gothic style ; but we also say that

during that Romanesque period such minor

styles as the Latin style, the Rhenish or West
German style, the Norman Romanesque style,

more vigorous in England than even in the

country of its origin, and the Tuscan round-

arched style, as in the church of Saniminiato al

Monte, were all in existence successively, or at

the same time. So it is an open question

whether the Byzantine style is properly one

form of the Romanesque style. Moreover, it

is often said that there are but two styles of

arcliitecture, the Trabeated aud the Arcuated

(see those terms) ; but this is forcing the word
" style " out of its usual meaning, and we should

rather say there are but two principal Ways of

Building. For a style to exist, there must be

a recognized artistic treatment common to all

the buildings of an epoch, or of a group, while

those buildings have also their individual pecu-

liarities.

Going back now to the earliest Inuldings

known to us, we find that the Egyptian style

is characterized by an absolute rejection of

arched forms for all ornamental and decorative

building, although it appears that the arch was
known ; by the absence of any visible roof; by

the character of great permanence, although

this is not (juite as essential to the style as has

been often assumed, for many of the features

of the work contradict it, as where columns

have the lower jiart of the shaft rounded, thus

standing upon a base much smaller than they

might easily have received ; by a very free use of

K\irface sculpture, usually in concavo-convex re-

lief (see Relief) ; by a free use of polychromy

applied to .such reliefs, and also to flat surfaces,

the latter taking the two shajjcs of purely dec-
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orative effect, and of elaborate representative

jiainting with landscapes, figures, legends, histo-

ries of battle, of siege, and of ceremonies of

peace.

The Chaldean and the As.syrian styles (see

Mesopotamia, Architecture of) are hard f(jr us

to realize perfectly. Until it is absolutely set-

tled whether the palace balls were vaulted, or

finished with flat roofs, and a modification of

columnar architecture, we cannot be said to

know what any of the styles of Mesopotamia

and the neighbourhood really were. The Per-

sian style of the early times is better under-

stood (see Persian Architecture, Part I.). The
numerous styles of India are to be discrim-

inated one from another as Buddhist, Jaina,

Hindu, and the like (see India, Architecture of)

;

but there cannot be said to be an Indian style.

On the other hand, the architecture of Japan

is a national architecture, which has endured

through many centuries, and in a single style

;

for the unchanging life of a people without the

invasion of foreign influence, and renewing their

impressions at the same source where they re-

ceived tlieir original civilization, has allowed

the lieautiful postand-beam architecture of the

ninth century a.d. to continue down to the lat-

ter half of the nineteenth century, when Euro-

pean ideas invaded the land. (See Japan,

Architecture of)

In Europe there have been the following im-

portant styles : The classical Grecian is marked

by an alisence of arcuation as complete as that

of the Egyptian ; by an extreme simplicity of

structure ; by the absence of a general interest

in large and monumental interiors— the one or

two instances of such interiors, which we know
something of, being local and caused by special

conditions (see Greece ; Grecian Arcliitecture

;

Sicily ; Thersilium) ; by a use of highly I'eal-

ized and perfected sculiitme of human subject,

contrasting boldly with other scidj)ture of the

most severe and conventional sort, with hardly

any representative meaning ; and, finally, by a

free use of polychromatic painting, ajiiilied not

iu the way of story and representation, but in

the way of coloured adornment of the architec-

ture. There was, of course, mural painting,

but, so far as we are informed, it hardly told

upon the architecture, except as certain interiors

were especially arranged for the reception of

such painting. An extreme solicitude about

details, extending to the profiles of simple

mouldings, and the almost invisible curves of

the entasis, marks all the finer work.

The Greco-Roman style is the style built up

under the Roman Empire by the Italian struc-

ture of arch and vault, especially when made

of solid mortar masonry, invested with the

Greek orders or modifications of them, these

orders being used sometimes as a mere decora-

tion, but sonuitimes for screens, colonnades,
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porticoes, and tlic like, mi that a large building

might be partly arcuated and partly altogether

columnar. In Syria, and to a large extent in

northern Africa, the stone-built and stone-

vaulted biuldings, both of imperial civic pur-

pose and of tlic early centuries of the Christian

church, form a style by themselves, neither

Greco-Ronian on one side, nor Byzantine on the

other, and as their interesting remains are more

carefully stiulied, a name esijecially fitted to

them will be brought into use.

In the East, the Byzantine style succeeded

the Roman Imjjerial way of building, and in

the West, what we call the Latin style was in-

troduced into Italy. (See Latin Architecture.)

But the term Komanesque must of nece.ssity be

used to include the Latin (even if not the By-

zantine) ; and must Ije held to describe all tho.se

buildings of as yet immature artistic quality

which were erected during seven centuries. In

France, in the twelfth century, anil at a still

later time in Germany, a highly developed and

richly ornamented style had taken shape, and

this undoubtedly would have received a name
separating it from the other Romanesque work,

e.xeept for the sudden aiijjearance of the Gothic

system of vaulting with its necessary results,

which gi'ew out of this later Romanesque.

The Gothic style is that of ribbed vaulting,

with the |)ointed arch as an almost inevitable

result, and with an elaborate .system of decora-

tion based (lartly u]jon tiie jjointed arch, with

its cusps and resulting tracery, and partly upon

a very free study of leafage, with a constantly

growing introduction of animal and human
form.

Romanesque and Gothic in all their forms

and at all epochs, as well as the Byzantine of

the Eastern Empire, with its resulting more re-

cent styles in Russia, Moldavia, and Armenia,

are all arcuate styles of the most marked char-

acter. Nothing in antiquity is so wholly de-

pendent u])on the arch, and its extension, the

va\dt, as are tlie Byzantine buildings and those

of the whole of Western Europe. In the East,

brick and abundant mortar is more used; in

the West, stone from the nearest quarry, in

relatively small pieces, cut with a constantly

growing skill, and always with a gi-eat sense of

the best method to follow f(jr lightness and du-

rability, is the one material used; except that

timber, in the forest-covered regions, gives rise

to a style of framed building obviously very

different from the Gothic structure, which is

absolutely a masonry style, liut partaking of its

decoration and echoing its general forms.

The most noticeable thing about architectural

styles is the spontaneity of their growth, devel-

oping from the obvious conditions of building,

and also developing one out of another, accord-

ing to what we now see to have been an inevi-

table succession of processes and resulting forms.
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There is, indee<l, the .self-consci(ms element in

architectural work, and a certain amount of

deliberate imitation of previous styles, these

rccuriing at intervals when a community is

comparatively learned and liti^rary, and liegins

to study and consider the works of other ejiochs.

Thus, there can be imj doubt that the forms of

Roman Imperial architecture were modified by

diOiberate imitafion of Greek art, and in like

manner the domed buildings of western Fraiu'c

were imitated from the far distant Byzantine

models, imitated in shape and design, if not in

the system of building adopted. In general,

however, the growth of important architeetuial

styles is found to be as natural as that of a

])lant. When the classical Renaissance of the

fifteenth century began in Italy, although the

purpo.sc of the first architectural artists was a

return to Roman forms and Roman ])rinciiiles

of design, they were by no means consistent in

that resolve, or else there were but few of them
who were so determined, while others adojited

oidy a certain amount of anti-medi;eval feeling

derived from a study of the Roman monuments,
but wholly without care for the Roman details.

In this way a style took shape in Italy, which

developed itself in as natural a growth, from
14-30 to 1.500, as if it had not originated in a

deliberate imitation of classical antiquity. This

succession was stojjijed by the classical study,

first of the Renaissance artists, and then of the

later men ; and it is for this reason that the

Italian writers, and we, following them, stop

the Italian Renaissance with the beginning

of the cinque cento, and speak of all the work of

the sixteenth century, the seventeenth century,

and even a later epoch, together as of the

Classicismo, or of the Decadenza (see these

terms). At almost the same time, however,

that the Italian Renaissance stopped, the French

Renaissance, the German Renaissance, and the

Flemish Renaissance took their rise, beginning

about eighty-five years after the first apjiear-

ance of the classical Renaissance in Italy ; anil

each of these styles began its own evolution

much as had been the case imder the Italian

Renaissance, each retaining much of the s])irit

of mediaeval work while abandoning its foi-ms.

Here, again, in the North, the growth of style

was interfered with by deliberately renewed
study of Roman Imperial building; and there

was also a delilierate imitation of Italy. At
this period, intercourse between the nations of

Europe was freer than it had been, and it was
|)Ossible for learned men and artists to visit It/dy,

and remain there in safety and comfVirt, jmr-

suing their studies. The result is seen in the

fact that soon after the beginning of the seven-

teenth century, the architecture of Western
Euro|)e is more alike in all the difi'erent nations

than it had been at any previous time. There

are often found existing, side by side, a formal
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classical style, encouragetl by the nobles of the

court, and a simi)ler style existing in the coun-

try ; but it is tlie stately manner of building

based u])on that of Italy which generally pre-

vails. So tiiat, although we are now consider-

ing the epoch recognized as studious, schol-

arly, self-conscious, deliberate, rather than spon-

taneous, we have yet a consistent and uniform

growth from the seventeenth and eighteenth cen-

turies as obvious as that in the Gothic style itself.

The feeling of stutlents of the second half of

the nineteenth century has been generally hos-

tile to these later neoclassic styles, as being

founded ujjon bad taste, witiiout harmony or

charm, but this feeling is gradually giving way
to a perception of the greater relative value of

these late styles, and especially of their inevita-

bleness, coming as tliey do from the efforts of

men determineil to be classical, and yet seeking

something fresh and original, at least in detail.

(See Byzantine Architecture ; Cinque Cento
;

Classicismo ; Decadenza ; Dravidian Architec-

ture ; Grecian Architecture ; Greco-Koman

;

Henri Deux ; Henri Quatre ; Latin Architec-

ture ; Louis Quatorze ; Louis Quinze ; Louis
Seize ; Louis Treize ; Pig Tail and Periwig

;

Quattro Cento ; Renaissance ; Rococo ; Roman-
esque ; Roman Imperial ; Sei Cento ; Style

Empire ; Tre Cento ; Z(.>pf ; also geographical

terms.) — R. S.

STYLE EMPIRE. In French, and always
pronijunced as in French, tiie style of the

Napoleonic empire ; an elaboration of the

style of the later part of the reign of Louis
XVI. in which the severe and classically in-

spired design of about 1780 is overlaid by
rather incongruous ornamentation, and loses

much of its charm. This style had, however,
so brief a reign, that it is impossible to judge
of what its develo|iment might have been. It

is the last of the naturally develojied styles of

Western Europe, and has Ijeen succeeded by the

chaos of modern times.

STYLOBATE. In Greek architecture, that

part of the Stercnbate ujjon which the peristyle

stands ; by extension, any continuous base,

plinth, or pedestal, upon which a row of col-

umns are set.

SUABIAN ARCHITECTURE. That car-

ried <in or inspired by the hou.se of Suabia, es-

pecially in other lands than in the German
kingdom (Holy Roman Empire) immediately
under its control. Tluis, the Suabian architec-

ture of simthei'n Italy is a style of recognized

peculiarities, but the architecture of the Sua-
bian emjierors in Germany, in tlie twclftii and
thirteenth centuries, is liardly to be distin-

guished from the general current of mediirval

architecture in that e.iunlrv.

SUARDI BARTOLOMMEO (BRAMAN
TINO) ; .Milanese i)ainter and arciiitcct : b.

alHJut \ {:>') d. after AUM,.
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He was practising painting in Milan when

Bramante came there about 1472 (.see Bra-
mante), and seems to have become his pupil
and assistant. Sept. 28, 1513, he was in Mi-
lan, and made a contract for pictures with the
monks of the Certosa of Chiaravalle, in which
he is mentioned as domino Bartkolomeo dicto
Bramantino de Suurdis fiUo Alberti. A vol-

ume of drawings in the Bibliotheca Ambrosiana
at Milan is ascribed to him, and has been pub-
lished in facsimile by Giusejipe Mongeri : Le
Bovine di lioniaal principio del Senilo XVI.,
Studi del Bramantino (Milan, 1880).

Giuseppe Mongeri, Tl Bmmantino, in his edi-
tion of Hovine di, Roma. Milan, 1880; Seidlitz,
Bramante in 3Iailaml; Crowe and Cavalcaselle,
History of Painting in North Italy.

SUBSELLIUM. Same as :\Iiserere.

SUBSTRUCTION; SUBSTRUCTURE. A
mass of building below and supporting another;
especially referring to foundations, and plainer

and heavier w-ork, such as the retaining walls

of a platform and tlie like.

SUBSURFACE IRRIGATION. A sys-

tem of sewage disjiosal adapted for isolated

country houses and institutions not within reach

of sewers, in which the sewage is distril:)uted

under the top soil by means of a flush tank and
tile or absorption drains. (See Drainage ; Irri-

gation.)— W. P. G.

SUBWAY. An accessible underground
passage, espei-ially in cities, for street cars and
other public conveyances, to relieve congestion

of surface traffic in the street above, also to

contain gas and water mains, telegraph wires,

etc.

SUDATIO. An apartment in the Roman
bath or gymnasium between the laconicum,

sudatorium, or stove, and the caldarium or

warm bath, where atiiletes retired to remove
the sweat from their bodies.

SUDATORY. A chamber u.sed for the

sweat liath. (For the structure built by the

American Indians, see Sweat Lodge under
Lodge.)— F. S. D.

SUGER (SUGGER); abbot and builder.

Sugci', abliut of S. Denis, near Paris, rebuilt

the church of his abbey about 1137-1140.
This contains much of the earliest existing

proto-Gothic work in France. Suger was also

minister to Charles VI. of France.

Bauchal, Dictionnaire ; Moore, Gothic Arrhitec-
tnrc.

SUITE. A succession of connected I'ooms,

generally on one floor. The term carries with

it tlie double meaning of a common jntrpose

being served by tiiese rooms, and of tlieir form-

ing a .sort of continuous gallery by opening into

one aniithcr freely.

En Suite. In French, forming a series ; in

Englisli, especially said of rooms opening into

one another witii doors carefully placed opposite
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one another. (See En Axe ; En Enfilade, under

the principal terms.)

SUMMER (I.). A principal beam ; the first

or principal nieiuber in a piece of framing, as

a floor. Tlie term "girder" is now used for such

primary pieces, especially in the United States
;

but in old English practice the girder was a

secondary piece which resteil ujion or was more

commonly framed into the summer. Spelled

also Siimer. (See Breast Summer.)

SUMMER (II.). (Probably the French S07n-

mier.) A stone forming the top of a pier, or

of that part of a wall at the jamb of an open-

ing which supports a lintel, arch, or corbel.

Called also summer stone. Where the barge

stones of a gable start from the summer it is

sometimes called Skew Table.

SUMMERHOUSE. An open ornamental

paviliiiii ill a park nr garden for out-of-door rest

or retirement. (See Casino, A ; Kiosk ; Pa-

viliiiii, Ti.)

SUMMER TREE. Same as summer, espe-

cially in the sense of a wooden lintel over an

aperture ; also called Breast Summer, Bres-

summer, Dormant Tree.

SUNDIAL. A device for indicating the

time of day by means of the shadow cast by

the sloping edge of a projecting point, or gno-

mon, set in a surface upon which the hours of

the day are set forth on points radiating from

the gnomon. It is sometimes in the form of a

table in a garden, and sometimes it is placed

conspicuously as an ornament on a wall or

gable.

SUNK. Having the surface lowered or cut

away, as a panel in sense A. A sunk square

is usually an ornamental feature (see Caisson,

II. ; Lacunar). Sunk work is usually deco-

ration in relief upon a sunken panel, but may be

incised or impressed.

Double Sunk. Recessed or lowered in two

degrees or steps, as when a panel is sunk Ijelow

the surfeee of a larger panel.

SUNLIGHT BURNER. In artificial light-

ing l)y gas or lin-tricity, the concentration of

many lights or burners around a powerful cir-

cular reflector plac'ed in or against the ceiling,

often in connection with a ventilator, and covered

by an inverted half globe of glass. (Called

also Simbnnier.)

SUN POLE. A sacred pole made from the
" mystery tree " with nuich ceremony, for use

in the " mystery " lodge during the sun dance of

the Sioux Indians. The devotees are attachiul

to the siui pole by tiiongs fastened to skewers

which are passed tlirougli their flesh.

— F. S. D.

SUN PRINT. Ill iihotography, a print

made liy some chemical iirocess and by a direct

exposure of a chemically prepared surface to

the light ; especially a rei)roduction of a me-

chanical drawing in the work of architects and

(IVii

SUPERIMPOSITION
engineers. Cyanotypes or " blue prints " are

the most common, but there is also a jirocess

which gives blue lines on white ground, and

those which give black or brown lines on a white

or light gray gmund.
SUN ROOM. An exjiosed room or gallery

enclosed toward the sun by a glass ))artition or

continuous window, generally for the use of

invalids in a hospital ; sometimes called Solar

and sun bath.

SUOVETAURILIA. In Roman antiquity,

a sacrifice consi.-iting uf a swine, a sheep, and a

bull ; the word being compounded of the Latin

names of the three beasts. Hence, in modern
archaeology, a representation, as in relief sculp-

ture, of tlic three creatures together.

SUPERCAPITAL. (Called also Impost.)

_ A piece of stone above the capital proper of a

column, perhaps recalling the ancient use of the

entablature, as in Roman Imperial jiractice, even

above isolated columns
;
perhaps inteniled rather

as a constructional device to enable the capital

to receive a still larger supeiimposed mass.

The use of supercapitals is characteristic of

Byzantine art and all its imitations.

SUPERCILIUM. In Roman architecture,

the fillet alicn-e the Cymatium, forming the top-

most mendier of the cornice. Also, sometimes,

referring to the fillets above and below the

Scotia of an attic base.

SUPERCOLUMNIATION. Superimposi-

tion in I'ciliiiiuiar arcliitccture, with special

reference to the disjiosition of the orders. The
more elaborate orders are at the top ; but wdiere

there are four or five stories the Composite

in some form is commonly placed above the

Coriiitliiaii. (See Su])criiiipo.sition.)

SUPERIMPOSITION. In building, the

placing of solids, as jiiers or pillars, in cer-

tain relations to one another vertically. Thus,

the main constructional uprights of a Gotiiic

building were continued through from foundation

to spring of vault, and that because of the

necessity of securing the most perfect verticality

or continuity in supports, which were by the

very nature of the structure light and slender

in comparison with the work they had to do.

On the other hand, many buililings iii which

the strength of the structure is sufficient are

naturally arranged on a different plan. The
fenestration of the front having two or three

large openings below and perhaps twice as many
in each story above, is often more eftective if

the openings, whether arched or closed with

lintels, are arranged withmit n^fcrence to the

axes of the openings ami solids below ; and
this in many dittcrent styles of architecture.

Artistically, the )n'u|iriety of such arrange-

ments depends entirely upon the style employed,

and the efl'ect proposed, and tlie general liarmony

and charm of proportion which the designer

finds within his reach. Constructionally, it is
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entirely :i iiuittur of the strength ciml i)ei'ti;i;t-

iiess of tlio work. — 11. S.

SUPERINTENDENCE. The act or firocess

of exaiiimii],Lj tlic iiKitcrials and watchinj; the

work of a buihliiij; ; especially such scrviee.s

when reiiilerod by the arcliitect or his repre-

sentative. As nearly all Imilding is now done

by contract, it is as carrying out of a part of

the contract that superintendence demands

special notice.

In contract work, the architect, acting as

superintendent, has large powers given him by

the terms of the contract. His remuneration

for the work involved in superintending is

usually one and one-iialf per cent, or three-tenths

of the whole Commission. (See that term
;

also Superintendent ; Surveyor.)

The person who watches a piece of day's

work or [jiece work is not conducting suiier-

intendence in the above sense. Thus, if, in

his absence, a pier or arch is built not in accord-

ance with drawings furnished, the expen.se of

taking down and rebuilding, in most cases, will

fall upon the employer— the owner of the

building. On the other hand, in superintend-

ence properly so-called (i.e. in contract work)

the architect coming to the building has the

power to order such errors repaired at the

builder's expense. On this account a day'.s

work job will be watched hour by hour by some

competent person, while the contract work need

not be vi.sitcd more than perhaps once a week
;

and the last-named kind of supervision is super-

intendence in the technical sense.

Several attempts have been made to introduce

distinctive terms for the two kinds of care and

watching described above, but none has been

accepted as yet (see Supervision). It will be

found necessary to agree upon such definite

words or phrase-s, because there is a certain

tendency towards day's work in the most im-

portant buildings. When a very costly struc-

ture is to be hurried to completion, as when
a steel-cage building is to be finished in ten

months, contract work is found hardly available.

SUPERINTENDENT. The person who
examines oHicially, as required by the contract

or agreement, the work and materials of a

building. This is usually the architect or his

representative. (See Superintendence.)

The requirements of the superintendent are

extremely numerous and varied. His personal

characteristics are of much importance, and his

usefulness increases in proportion to his power

of controlling men. Unfailing good temper,

combined with firmness, based upon an accurate

knowledge of the subject at hand and wide ex-

perience, are qualities that make the ideal

superintendent. He must keep himself per-

fectly familiar with the plans and specifications

of the building under his charge by frequently

comparing the work in progress with the draw-
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ing.s, and lie nuist constantly check all measure-

ments to avoid errors. He nmst carefully note

the adjoining buildings and their condition, also

the giades, levels, .sewers, and water courses.

After the ex<'avation is finished, lie should

e.xannne minutely all the ground before any
foundaticius are laid, as unexpected qualities of

the soil require spe<Mal i)rovision in the founda-

tions. Many ))rol)lems pi'csent themselves in

this connection, and additional spread of concrete

or stone footings may be needed; and the dis-

covery of quick.sand, springs, or water courses

will necessitate arching, piling, or grillage.

Where buildings come in contact with each

other, a.s they do in overcrowded cities, ques-

tions of party walls, neighbours' rights or en-

croachments, errors in surveyors' measurements,

etc., must be considered, and conditions arise

not to be reasonably expected, and which

severely tax the ingenuity of the superintend-

ent.

The various materials used must be carefully

examined as they are delivered, and their quality

and condition scrutinized. Tlie sand nuist be

clean and sharp, the broken stone also clean

and of proper size, the cement of the brand

specified and unspoiled by air or water. The
bricks must be of good form, well baked, and
hard enough to ring when sharjily struck to-

gether. Terra cotta should be hard burnt,

straight, and not warijed or discoloui'ed. The
composition of the mortar, concrete, and plaster

is of much importance, and the pnjportion

of the ingredients and manner of mixing

must be exactly as specified. The mixing must
always be done in a trough, never on the bare

ground. No jjlastering should be done and no

masonry laid when the temperature is below

freezing point, and in winter all walls should be

protected at night during construction.

The tooling of stonework must be according

to specifications and the arrises true and straight,

and all stone free fnjui oil or iron stains, sand

holes, and quarry marks.

Iron castings must be of full thickness,

and all columns should be bored as a test.

Columns should have level beds, and bearings

of beams must be as specified and always on
iron plates or capstones. Tie-rods for arches,

anchors, and shutter eyes must be built in the

masonry as required. All iron must be delivered

at the building, and inspected before being

painted. Loose rivets must not be permitted,

and all connections must be carefully made.
There must be no large or loose knots in the

lumber. Framing must be compared continually

with the gromid jilans. All headers over 4
feet in length should be hung in bridle irons.

Woodwork for interiors, trims, etc. (see Inside

Finish, under Finish), must be painted on the

back. Gutters and roofs should be tested by
water to ascertain their pitch. Tin flashing
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must be paiuteJ on both sides. All woodwork

not to be vaniished should be primed or have a

coat of oil as soon as it is delivered at the

building. It is important to insist on sufficient

nailing for cross-bridging and for clapboards and

shingles.

Gas pipes must grade to the rising lines, and

must be tested without the use of water, which

rusts the joints. Drain pipes in cellar must

have jjroper fall and the main traj) be accessible.

All the plumbing fixtures must be trai)ped and

vent pipes run to roof. The hot and cold

water supply pipes must be separated or be

covered with non-conducting material. Steam

pipes must have proper fall, and metal shields

not omitted where they pass through floors or

partitions.

These items, selected at random from the

great mass of instructions necessary for the

various contractors, will serve to indicate a few

of the intuunerable considerations that demand
the attention of the superintendent, and the

nature of his services. (For more detailed in-

formation, see Iron Construction ; Masonry
;

Wood, Construction in.)

The materials that enter into the construc-

tion of a building are so varied, and the

branches of work so diverse, that it is difficult

to insist upon a uniform standard of excellence,

but this must be the superintendent's en-

deavour, and his duty is to supplement and

interpret the specifications. He must also

strive to make the work of these dilferent

trades harmonize with each other, and fore-

sight and watchfulness will prevent many
future annoyances. He must see that open-

ings in the walls for pipes and sewers are not

forgotten, and that chases and recesses, which

even if shown on the plans are often overlooked,

are provided for ])lumbing and steam pipes and

heating flues. Framing in floors for jJumbing

fixtures, and spaces in partitions for ventilation

flues and hot air ducts, accommodation for

electric and mechanical appliances, require pro-

vision made for them hjng before their special

work is to lie performed.

The position of gas and electric outlets, and

the location of radiators, registers, bells, and

speaking tubes, must be verified, and similar

matters which seem of lesser importance re-

quire careful attention. The success of a

building depends largely upon the care with

which these details are arranged.

Workmen nuist he prevented from recklessly

cutting wooden beams and masonry, and from

injuring each oth(n''s work. As a rule, me-

chanics cmjiloycd in a building exhibit no

interest whatever in anything beyond their

innnediate tasks, the general result being a

matter of no moment to them. It is even

difficult to induce them to [irofect properly

their own work from injury by taking the most
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obvious and simjjle precautious against acci-

dental defacement.

The rubbish that accumulates in a building

and all rejected material should be properly

removed to prevent finished work being dam-
aged, and to reduce the risk of fire.

Constant tests of materials are advisable, and
the knowledge that these tests will be made do
much to induce the builder to maintain a high

standard of excellence.

It would seem that jilans and specifications

made by a competent architect would orilinarily

be correct, and the superintendent's duty woidd

be limited to interpreting them and insisting

upon their faithful performance ; but errors

will creep in, and unexpected emergencies arise

which nmst be met and promjttly decided.

There are many points which are perforce left

unstudied in the plans for a complicated build-

ing, aiul these must be determined on the spot.

This is esjiecially apt to be true where buildings

are altered or ailditions are made to them, when
the most careful written specifications will fail

to cover all the work required. It is, in fact,

impossible to specify exactly in these cases, as

so much depends upon conditions not known
until the building operations are actually in

progre.ss; and faulty construction which must be

remedied, weak spots in walls, defective fram-

ing, and other unwelcome discoveries only come
to light after the work has reached a certain

stage.

Delinquencies of contractors and the failure

of su]iidies, wdiich necessitate the adoption of

other materials, and even the deterioration of

well-kn(nvn materials, are matters that require

immediate adjustment. The failure of con-

tractors to provide the work and materials

demanded by the specifications is the jirincipal

difficulty that the superintendent is obliged to

meet, but when this neglect is wilful he has no

option but to enforce the stipulations of the

contract as far as lies in his power. The possi-

bility of delay often forces the superintendent

to accept an inferior material or a poorer

method of construction. The speed with which

a building can be erected is now nearly always

an in)portant factor, and demands for con-

cessions or changes in the method of carrying

on the work are most frequently based on the

plea of delay. These demands must be care-

fully weighed, and it is often the wisest course

to ])ennit modifications in the construction

:

the superintendent, therefore, must have a cer-

tain discretion allowed him. Where there is

telephonic comnuniication difficult questions

may be referred back to the architect's office

f(U' settlement, but emergencies arise where

this is not po.ssible, and a decision must be

made on the spot to avoiil delay.

It must always lie borne in mind that no

amount of superintendence will insure good
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work from .-i poor builder. II' a Imildrr is not

ei|ui|)|i(Ml for good work and in the habit of

coustructing first-ehiss buildiiigs, mere desii'e on

his part is not suttici(nit, and ncitiior persnasion,

tiinvits, nor promises will make Inm raise iiis

standard. This is generally understood wlicre

the element of art is involved, and no one sup-

poses that entreaties or adviee will make a jioor

carver, moilcller, or decorator produce artistic

results. The same is true of masonry, car-

pentry, and of all mechanical work. The
suprrinteiulent may reject bad workmanship,

and repeatedly refuse to accept it ; but he is

powerless to compel the contractor to furnish

the (|uality desired if he is unfamiliar with it

anil unwilling to furnish it.

A merely careless builder, or one whose busi-

ness is not well organized, may to a certain

extent be kept up to a fair standard by faith-

ful superintendence; but watching a dishonest

or incompetent contractor is a fruitless task,

and for the former, nothing short of a complete

detective system will insure even an approxi-

mate adlierenee to the plans and specifications.

The superintendence given by architects or

their representatives to the buildings in their

charge should not l.)e understood to mean con-

stant supervision. This can only be obtained

by the employment of a clerk of the works,

who will be in attendance at the building at

all times. Accordingly, it is important for the

superintendent to time his visits so that they

will be of the greatest value.

— Arnold W. Brunner.
SUPERSTRUCTURE. A structure raised

upon another structure, as a building upon a

founilation, basement, or substructure.

SUPERVISION. Same as Superintendence.

The schedule of charges of tlie American Insti-

tute of Architects, 1901, contains the following

clause, " The supervision or superintendence of

an architect (as distinguished from the con-

tinuous personal superintendence which m.ay be

secured by the employment of a clerk of the

works) means," etc.

SUPPLY TANK. (See Supply Cistern,

unilcr Cistern.)

SURBASE. The moulding or group of

moulilings forming the crowning member of a

basement story, a plinth, dado, base course, or

the like.

SURVEY. A plan, map, or jilotting, made
from uKMsurements and angles taken, and lines

run, as described under Surveying ; also the

whole operation of surveying a piece of ground

or the like, and recording the results in such a

ina]),

SURVEYING. That branch of engineering

wliicli lias lor its object the location and meas-

urement of the lines surrounding any portion of

the earth's surface, and from which the area of

any such portion can be determined, and sub-
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seq\iently plottecl ni th(.' fuini of a map ; also,

more particularly, the hicating of points on the

earth's surface relatively to one another.

Broadly, the measurements of .surveying con-

sist in determining the horizontal angle included

between any two intersecting courses, and in

measuring the lengths of these courses,—

a

course being a line as " run " (determined or

laid out). By continuing in this way along the

entire perimeter of any piece of ground, how-

ever irregular in shape it be, sufficient data may
be obtained for the computation of the area of

this i)iecc of ground. Also from these data,

obtained in the field, the survey can be accu-

rately plotted on paper, to any convenient

scale, the horizontal angles being laid ott" with

the aid of a protractor. However, in case

greater accuracy is desired, the diflerent corners

of the survey may be referred, by means of

rectangular coiirdinates, to a common point of

origin,— the horizontal angles and the lengths

of courses being necessary in the computation

of these coordinates.

In most eases it is also necessary to deter-

mine the true liearings of each and every course,

as distinguished from the magnetic bearings, in

order that the survey shall be completely lo-

cated. If the true bearing of any one course

is known, the bearings of the other courses can

easily be calculated with the aid of the hori-

zontal angles already determined ; but when
this is not the case, and when reference to prior

surveys is not possible, it will be necessary to

establish a line of true Meridian, and to deter-

mine the angle which some one course makes
with this line. When, however, a surveyors

compass is employed, the magnetic bearings of

the different courses are read direct, and from

them, the variation between the magnetic and

true meridians lieing known or determined, the

true bearings may be computed with only a

small remaining error of angle. Tiiis correc-

tion does not, however, include errors of angle

due to local magnetic attraction, such as is

found in ferruginous districts.

The foregoing is an outlined description of

the art of surveying ; in addition, however,

there is much important detail, some of which

will be mentioned in connection with the de-

scription of instruments included below.

The engineer's transit is the instrument

now commonly used for the measurement of

angles in the best engineering practice in the

United States ; it appears to be the same in-

strument as the transit theodolite in Great

Britain. It is the most important of surveying

instruments, and the one by which the most
accurate work can be done. For these reasons

the transit is the instrument best adapted for

those surveys necessary to the architect or the

builder. In the surveying of city or town lots,

and especially in those cities in which real
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estate has a high market vaUie, the very great-

est accuracy is required, as a cunHict or error in

the lines bounding adjoining jnoperties might

be tlie source of considerable litigation and

heavy damages. Also in the laying out of

foundation lines, or the setting out of individual

piers, great care is necessary tiiat these shall be

accurately located.

Tiie engineer's transit consists of a telescope

mounted upon a horizontal axis supported by

two vertical standards which are, in turn, car-

ried by the upper of two horizontal circular

plates. This, called the vernier plate, also car-

ries a compass box, two verniers, and two sjiirit

levels. Immediately below and completely con-

cealed by the vernier plate, excejjt for openings

at the verniers, is a second plate called the

horizontal limb, wliose circumference is divided

into degrees of the circle and subdivisions.

These two plates are arranged so that they will

rotate about the vertical axis of the instrument

independently of one another. Thus, by clamp-

ing the lower plate to the vertical axis, and by

directing the telescope in two successive and

ditferent directions, the vernier plate will have

passetl through an angle whose magnitude may
be measured upon the lower plate.

Below tliese horizontal plates and detachable

from them, there is still another horizontal

plate to which are connected four levelling

screws resting upon a levelling plate. By
means of the levelling plate and screws the

instrument can be made truly horizontal, as

shown by the spirit levels attached to the ver-

nier plate.

A \ertii-al circle graduated in degrees is

attaclied to the horizontal axis of the instru-

ment, and this axis with its telescope being free

to revolve, angles of inclination can be read by

means of a vernier fixed to one of the stand-

ards.

Enclosed in tlie barrel of the telescope two

cross hairs at right angles to each other cnalile

an object to be accurately bisected. Attaclied

to the telescope there is a spirit level or " long

bubble," in order that the telescope may be

made truly horizontal.

Tlie transit is placed usually upon a tripod,

and by means of a plummet m- ])hinib bob, sus-

pended from the centre of the instrument, the

transit may be centred upon any desired point.

The si<rvei/or\s compass' may be used when
no great amount of iic<'uracy in the survey is

requireil. It has two open sights through wiiich

any distant object can be seen, and, when seen,

the magnetic bearing of the course between the

distant object and the point of sight will be

indicated upon a graduated dial by the point of

the compass needle. A ciratrnferentor^ differs

* The term '* circnmfcrontor " is applied sometimes
to the " peraiiibiilalor " or wheel measurer, in which
a wheel is simply run alonj; a road, recording its revo-
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from the compass only in that the compass box

is free to rotate upon the brass jdate carrying

the sigiits. In tiiis way, by means of an

attached vernier, tlie measurement of horizontal

angles is pos.sible independently of the needle

;

that is to say, the needle is held stationarj' or

fixed. The circumferentor also often carries an

attachment by which angles of inclination may
be determined.

Both the surveyor's compass and the cir-

cumferentor are levelled, and shown to be level,

in a manner similar to that of the transit.

Al.so, as in the case of the transit, these in-

struments are generally mounted upon tripods,

a so-called Jucob's staff being, however, occa-

sionally employed. This is simply a single

staft", pointed at the lower end, and to the top

of which the compass or circumferentor may
be attached.

The (Jcviicirde is for measuring and indicat-

ing angles, and is not unlike an ordinary pro-

tractor, with a revolving bar mounted on a

pivot at the centre of the circle, and a compass

set firmly in the plane of the graduated arc.

It may iiave a telescope in place of, or attached

to, the revolving bar. It may be levelled

approximately by being laid or set on the plane

table, and is used only as a rough substitute

for the theodolite or transit.

The only other angle-measuring instrument

that needs mention is the surveyor s cross.

Very simple in construction, it comprises two
horizontal bars at right angles to each other,

each bar supporting an open sight at either

end. Obviously, the use of this instrument is

limited to the laying out of right angles ; it is

now rarely seen.

There are two methods, other than that of tri-

angulation, commonly employed in the meas-

urement of lengths or distances.

By the first method the distance between any

two ])oints is determined by stretching a chain

or tape of known length between these points.

The telescope of the transit, or of other instru-

ments, equiiiped with stadia or micrometer

wires, is the means by which distances can be

measured under the second method.

Guiiter's chain, for so long in universal use,

has a length of 66 feet, divided into 100 links

of 7.92 inches, every tenth link having some
distinguishing mark. Steel jiiiis are employed

for marking the end of chain lengths where the

distance to be measured is greater than 66 feet.

This chain lia.s, to a large extent, been replaced

by the engineer's chain of 100 feet in length,

divided into links of 1 foot.

The tape is a very thin steel ribbon, usually

from
J-

to I inches in width, and ranging be-

tween 100 to 500 feet in length, subdivisions

being designated by some convenient mark.

Intions by means of .1 cyclrmieter. and so furnishing
a rough measurement of <iistanoes.

(iK8
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The result olitainoil by measuring distances

with the tape is the must exact iif all methdds

now commonly in us<^

111 measuring distance by telescope, two hori-

zontal or stadia wires, one above and one below

the horizontal cross hair alluded to in the de-

scription of the transit, are placed at such a

distance apart that when sighting at a vertical

rod 100 I'ei^t away the wires will include 1 foot

(or some other convenient constant) of vertical

height of rod, and will inchuk^ proportional

spaces for other distances.

In the operation of surveying, and in the sub-

sequent mapping, that part of the earth's sur-

face upon which the operations are conducted

is considered to be a horizontal plane, correc-

tion for the curvature of the earth being neg-

lected in the case of small surveys. For this

reason it is necessary to reduce inclined meas-

urements to horizontal hues. When the in-

clined distance and the angle of inclination,

determined by the vertical circle of the transit

between any two points, are known, this cor-

rection can readily be made. If the inclined

distance and the ditference in elevation between

the two points are known, this will answer the

same purpose.

To insure greater accuracy in taping or chain-

ing, corrections also for temperature and for the

catenary curve, due to imperfect stretching, must

be made.

The art of Levelling is also to be included

under the general liead surveying. It consists

in determining the dirference in elevation between

any two points, or in iletermining the elevation

of one or more points above or below a tlatum

line or bench mark, the level of which may be

assumed, if not known. In extensive surveys

the datum line is assumed, whenever possible,

to be the level of mean high tide. The opera-

tion of levelling may be conducted by means of

instruments especially devised for this purpose,

or by the use of the transit. If the latter is

employed, the angle of inclinatioji and the in-

clined distance between any two points are de-

termined, and from them the height of one point

above the other is calculated.

Of the instruments in use for levelling, the

only two that need mention here are the Y level

and the hand level.

The Y lerel has two stan(,lards, or Y's (from

which the instrument derives its name), at-

tached to either end of a levelling bar, itself

connected by a spindle and socket joint to the

levelling plates and screws below it. The lev-

elling arrangement is in all respects similar to

that of the transit. The Y's support a tele-

scope, and by means of clamps hold it rigidly

in a position parallel to the levelling bar. Sus-

pended below the telescope there is a spirit

level, or long bubljle. This bubble will show
whether or not the telescope and levelling bar
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have been made truly horizontal by means of

the levelling screws. As in the case of the

transit, the telescope of the level is supplied

with cross hairs, and also, as with the transit,

the level is supported by a tripod.

The principle of levelling with this instru-

ment consists simply in the prolonging of a

known horizontal line, and in measuring the

height of this imaginary line above any two

I)oint.s, and from which the difference in ele-

vation, if any, between tliese points can he

easily determined. To insure accuracy in read-

ing heights a levelluu/ rod has been devised.

It consists of a wooden rod, one side of which

is graduated into feet, wliich are in turn sub-

divided into tenths and hundredths of a foot.

A circular target divideil horizontally and ver-

tically into quadrants alternating red and white

in colour is free to slide upon the rod, and by

means of these quadrants the points at which a

given horizontal line inter.sects the rod can be

determined. An opening in the target, to the

edge of which a vernier is attachcil, allows the

graduations to be read to a tlKJUsandth of a

foot. In general, the levelling rod is constructed

of two intersliding pieces, in order tliat it may
be conveniently lengthened.

The lidud level, as its name denotes, is a
telescope which, by holding in the hand and
sighting through it, the height of the eye above

any point can be found. The barrel of the tele-

scope is divided in such a way that any object

may be freely seen through one side, whereas

on the other side the reflection, by mirror, of

cross hairs and the bubble of a sjiirit level are

brought to view. When the horizontal cross

hair is shown to bisect the liublile, the level is

horizontal. The method of levelling with the

hand level is in all respects the same as with

the Y level, but the same amount of accuracy

cannot be expected.— D. N. B. S.

Note. — For assistance in the preparation of

this article tlie writer is indebted to Mr. Edward
B. Sturgis.

SURVEYOR. ^-1. One who makes sur-

veys, as of land. (See Surveying.)

B. One who examines anything to ascertain

its quality or condition— or, more technically,

in connection with architectural practice, one

who estimates or examines, measures, and tests

the extent and condition of lands and buildings

and their accessories, and the materials and
work expended upon them, or to be so ex-

pended.

This word has, in the specialization jmo-

voked by modern industrialism, still retained

many of its old wide meanings and general

uses, and consequent indefiniteness. Hence
the necessity for the explanatory prefix which
frequently accompanies it. Land Surveyor,

City Surveyor, and Quantity Surveyor are
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modern forms, in use in the practice of and

preparation for building.

Untilrecently tlie designation " surveyor" was

home by an individual who performed many or

all functions implied by it. But now the ten-

dency is to break up and divide such labours

into various groups ; and furtiier, in America,

the weaker influence of tradition in such profes-

sions has encouraged other new lines of devel-

opment.

Much of the work formerly done by survey-

ors is in modern practice allotted to civil

engineers, and many functions of which a
" surveyor " was the depositary before the

study and practice of art became systema-

tized have naturally come to be considered as

belonging to the architectural profession. It

is recorded that Inigo Jones was appointed

and paid as " surveyor " of his Majesty's

works. Now he would be designated " archi-

tect," or "architect and surveyor," since that

conjunction of terms is still quite usual.

In the United States the occupation of sur-

veyor has been entirely separated from tiiat of

architect, and further clearly dilierentiated

into special kinds of surveying. In connection

with arciiitecture and real estate, the old gen-

eral title, "surveyor," was understood to mean one

competent to measure and map existing build-

ings and lands, and to compare same with title

deeds ; and to estimate and supervise repairs

required by covenants and titles upon their

commencement and expiration, and to make
valuations and appraisements of all such things.

The great frequency in English real estate cus-

tom of holdings by lease and other transitory

title makes this a very important profession

in that country and its dependencies, while

in the United States it is little known. In

America, even in places where leaseholds

prevail, they do mit much modify the usual

custom, under whidi the real estate agent and

the experienced builder, oftener than the sur-

veyor, negotiate such matters as the repair

and restoration of buildings for delivery to the

landlord, which in former times would have

been scheduled under the special term of a

SuiTey of Dilapidations. An architect is occa-

sionally called upon to perform duties properly

these of a surveyor, and in England one who
does R\ich work frequently will call himself

"Architect and Surveyor."

The professional work most likely to arise

in tliis way is the examination of existing

buildings to determine their safety, or strength,

or value, or the consideration of their possible

improvement. Also, in case of damages by fire

or acitident, the questions for anil against their

restoration are such as are understood to be

surveying rather than architecture, and the

architect's inspection of luisafc buildings in New
York is otlicially designated as a "survey."

SURVEYOR
The City Surveyor is one who does the neces-

sary work of measuring and plotting the dimen-
sions and levels of property and examining

municij)al and other records, and prepares the

plans necessary to define the boundaries of

properties and thoroughfares, in cities and other

densely populated communities ; but those call-

ing themselves city surveyors generally claim

no knowledge of the building processes or their

values, or the real estate appraisements, for

which tlie general sur\-eyor was qualified.

The Quantity Surveyor rentiers important

services to architecture and building in British

practice, which has no counterpart in the

United States, under this or any other desig-

nation. These duties con.sist chiefly in the

preparation of elaliorately detailed bills of

quantities of materials and labour required

for the construction of certain buildings, for

which drawings and specifications have been

prepared by the architects. The bills of quan-

tities are multiplied, and a copy is given to

each of the builders who are to make proposals

for the execution of the work, in order that

the labour of " taking ott'" such quantities may
be performed once only, for all of them, and
may be for all alike, uniform, and systematic.

This work naturally allies itself with that of

measuring up building materials and labour

after construction, and to some extent with

the functions of appraiser and valuer. But
the occupation in its customary designation of
" quantity surveying " expresses the main part

of its duties. It is somewhat surprising that

in the United States there is little or no
recognition of this oflice. Occasionally there

have been eftbrts to fill the want, and men
of English training have assisted estimators

in their accustomed way. But the system has

not found favour, and is not in use, and the

occupation is still unknown.

Part of tlie duties of quantity surveyor are,

however, sometimes performed by engineers

(and more rarely by architects), when engaged

upon public works, for which, with the design,

they are called upon to furnish a schedule of

materials, giving also quantity of each. But
this usually takes no note of labour except as

implied in the descriptive title, and does not

profess to enumerate all finishings and acces-

sories other than by a lilankct chaise, and it is

doubtful whether it is ever used by those ten-

dering [iroposals as a reliable basis for their

estimates, and is consequently not in any sense

a substitute for tlie work of the quantity

surveyor.

There is probal)ly a fii'ld for the recstablish-

ment of this ancient profession in the necessity

of expert appraisements of real estate and im-

provements thereon, and in valuations for rents

and insurance and similar things, which are

now performed unsystematically by persons
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with wlioiii they are only incidental to sonic

other occupation. (See Bill of <,(\uuitities.)

RoliERT W. UlliSON.

SUTH DOOR. One of the doors of a parish

church, and j,'enerally the most important one.

The word " suth " is most probably the old form

of south, and refers to the fact that the southern

door was that for the entrance of the congrej,'a-

tion, and that wiiore persons accused of crime

might take oath that they were innocent, as

well as that where notices of eiMdesiastical cere-

monials, feast days, and the like, W(;re put up.

SUYS, T. F. ; architect.

He was a Belgian by birth and came to

Paris in 1807. He studied with Percier (.see

Percier) and at the Emie des Beaux Arts. In

1812 he won the Grand Prix de Home in

architecture. On his return from Rome he

was extensively employed in Belgium and Hol-

land. Suys assisted Haudebourt in the prepa-

ration of his work on the Pdlais Massimi <l

Home, and publisheil himself Le J'anthi'on de

/^OHie ^Brus.sels, 1838; grand folio).

Lance, Dictiiiiinnire.

SWAGr. A festoon ; the common English

name for that form which is very heavy in the

middle and slight at the points of support.

SWAGE. A tool or die used in imparting

a given sliajie to hot metal in a stamping press

or rolling mill, or on an anvil, or to sheets of

cold metal, as in galvanized iron or copper

work.

SWALLOWTAIL. Same as Dovetail.

SWAMP DWELLING. (See Pile Dwell-

ing. )

SWAMP VILLAGE. (See Pile Dwelling.)

SWAN NECK. In stair building, a ramp
terminating in a knee, as where a hand rail

curves near a newel so as to be about vertical,

and is then continued a short distance liorizon-

tally, entering tlic newel at right angles.

SWEAT HOUSE. (See Sweat Lodge,

rinder Lodge.)

SWEATING ROOM. A room for sweat-

ing bathers in a Turkish bath. (See Laoonicum
;

Sudatury : Stove.)

SWIMMING BATH. An artificial po.il,

tank, or basin of water, either open to the sky

or covered, intended for bathing, particularly

for swimmers.

Generally, we may distinguish open and

enclosed swimming baths, the former being

available only during the summer, the latter

capable of being kept open the year round

(swimming baths in bath house.s).

Excellent as rain baths (see Bath House) are

for personal cleanliness and hygiene, the need

of well-arranged swimming baths for pleasure

and general health in cities should also be

recognized. In this respect even small Euro-

pean cities are far better off than large Ameri-

can cities. Many persons bathe together in
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swimming batlis, which sliould therefore be

supplied with water Howing through them con-

tinuously. Salt water baths are preferably

located outside of harbours, in places where the

sea water is purer than in the haibour. The
pollution of the neighbouring beach, either by

drain outi'alls from seashore hotels, or from city

garbage, dumped into the .sea and cast up by

th(^ waves and tides, must be prevented. Kiver

batlis likewi.se must be carefully located, prefer-

ably above the outfalls of the city sewer.s,

away from garbage dumps, and not too near to

manuiacturing establishments. The immense

one at ^'ienna is on the new canalized stream,

two miles from the city projier ; those in Paris

are safe from sewerage because this is all dis-

charged several miles down stream, below the

city.

River and sea baths generally rc(juire the

simplest kind of architectural structures, though

there are some examples of more pretentious

buildings, such as the Sutro Baths near San

Francisco. There are some ocean baths which

have both the dressing pavilions and the

swimming place enclosed. Such structures are

erected either on jjiles, or on floats, or pontoons.

The river swimming bath.s are built on a float-

ing dock, or pontoon, anchored in the stream,

with the cabins arranged on the four sides.

City swimming baths which are to be kept

open the entire year must be suitably warmed
in winter.

The swimming basin may be oblong, or cir-

cular, or its plan is a rectangle with one or two

sehiicircular ends. One or more series of steps

are provided to enter the bath. The dimen-

sions of swimming basins vary from .30 to 75

feet in length, 1.5 to 30 feet in width, and from
"2 to 7 i'eet in depth of water. Even the last-

named depth of water is hardly sufficient for

diving, and none but experienced divers should

attempt it in the ordinary swimming basin.

In European baths about 24 square feet of

water surface are provided for each swimmer,

and 10 to 12 square feet for each non-.swimmer.

The liasiii is built of brick or cement masonry,

the walls are constructed with due regard to

stabiUty and water tightness. The outer shell

of the smaller basins consists sometimes of iron,

lined inside with asbestos [taper or other water-

proof material. The surface of the bottom and

of the side walls is finished in enamelled brick,

glazed tiles, or with white marble slabs. Due
attention should be given to the bottom, which,

in the basins for non-swimmers, should not be>

too slippery. Where one basin answers both

for swimmers and non-swimmers, the bottom is

made sloping, and a net or line indicates the.

division. Overflow and emptying pipes must

be provided, also ojienings on the side above.

the water line for spitting. There are needed

also jumping boards, a rail around the basin
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for tired swimmers, liouk poles, life preservers,

ami life lines in case of accidents. The gang-

way directly around the swimming basin is

made 3 to 5 feet wide, and often projects about

18 inches in width over the basin, the water

level in the basin being from 2 to 4 feet below

the level of the gangway. Along this inner

gangway are located the dressing rooms, which

are about 4 feet wide and deep, 7 or 8 feet

high, anil of which there are sometimes several

tiers. In the best plans there is another outer

gangway from whicli bathers enter the dressing

room, while they are permitted to walk along

the inner gangway only after undressing. This

precaution avoids the soiling of the inner gang-

way by dirty shoes, etc.

The swimming basin must be well lighted,

side light from high windows being preferable to

overhead lights on account of the glare and

heat of the .sun.

The water in the basin must lie suitably

warmed and maintained at a uniform tempera-

ture of aljout 70° Fahr. The water is warmed
either by direct introduction of steam, or by

suitably protected steam coils in the bottom or

along the sides of tlio basin, or else water is

heated in hot water tanks and ini.\ed with the

coM water flowing into the basin. Sometimes

the water is w-armed by continued circulation,

though this is not so desirable. The swimming

basin must be completely emptied, cleaned, and

refilled with fresh water once or twice a week.

There should be, when the basin is full, a con-

tinuous admission of pure water, the amount

being calculated to entirely renew the contents

once every twenty-four or thirty-six hours.

A very desirable precaution consists in ar-

ranging cleansing or preparatory baths (foot

and douche baths), wiiere each bather must go

to soap and clean himself thoroughly, before he

is admitted to the swimming basin.

Nothwithstauding all such precautions, the

surface of the water in the basin may become

slightly polluted by abrasions from the skin, by

oily secretions of the body, etc., hence it is im-

poitant that the water be kept artificially

stirred and in constant motion, as by fountains,

cascades, or douches. It is also important that

suitable water-closets and urinals be provided

near the dressing rooms.

KlinRer, Die Bddc-Anstalt ; IJunge, Die offcnt-

liehr BddciiHKtfiH in Bremen; Kabierske, Das
IlrtUcnKrhwimmhad in Bn-sJan ; Schultze. Bau
nnd Bcfrieb von V(ill:s-Bii<li'finslaltpn ; Vetter,

DfiK Sinttr/nrUr Sc/nrimmhad ; Margsrraff, Mn-
derne, Stmltbiidcr ; Osilioff, Jii'idcr iind Badi'dn-

stalte.n; Hdndhuch der Airliili'ktnr, Part IV.,

Vol. "). H Genzmer, Biidf-nnd- Svloi-immanMdlli'n

;

Fiirlsriirillc der Arriiitel;lnr, Ilefl XI., Das
Srhn-lmmhad zu Franh\fnrt-am-Main ; Farrar,

Jiath.i and Bathinrj ; Kaiic, \etr Si/steni of Piihlic

Baths; H. Owen Allsop, Piihliv Baths and Wash-
hoiise.i. — \V. r. nKunAKK.

SWISS HUT. (See Hut, B.)
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SWITZERLAND
SWITCH : SWITCH BOARD. (See

Ele<'trii-al .\p))liani es.)

SW^ITZERLAND, ARCHITECTURE OF.
That of the modern republic as it has existed

since 1815. Three ditt'erent races, French,

German, and Italian, occupy the country

;

hence the impossibility of a single and unnuxed
style of architecture. Besides, in the past,

Switzerland was smaller, and in 1200 contained

only tlie three small primitive cantons. So a.

number of monuments, that are now Swiss, did
not belong to Switzerland six centuries ago,

but were Savoyard, Burgundian, or German.
The counti-y that is now French Switzerland

was under the Burgundian influence at the

Romanesque and Gothic period, and tlie greater

number of the monuments were built by the

large religious communities of Clairvaux, C'luny,

and Citeaux. The principal among them are

the churches of Romainmotier, Payerne, Saint

Sulpice, Grandson (Vand), Saint Imier (Berne);

they belong to the Romanesque period of the

eleventh and twelfth centuries.

In German Switzerland at the same period : the

Allerlieiligen minster at Schafl'hausen, Schdntal

(Bale), the chapel of S. George, near Wallenstadt.

A little later, and still Romanesque, is the min-

ster at Zurich, one of the important monuments
of that epoch. In civil architecture, the castle

of Kyburg (eleventh century) and Hapsburg
(the original seat of the Austrian imperial

house)
;
parts of the castle of Burgdorf (Berne);

in French Switzerland, a part of the celeliratecl

castle of Chillon and the castle of Blonay
(Vaud).

During the Gothic period, the Burgundian
influence of the Cistercian Order prevailed

:

S. Pierre at Geneva with admirable capitals

;

the cathedral of Lausanne whose nave and
double pillars are e.xceedingly interesting, and
which has a porch of the Apostles of the purest

efl'ect, the collegiate church at Neuchatel, and
numerous other churches of lesser importance.

The cathedral of Fribourg is of the fourteenth

century, with a fifteenth century tower. In

German Switzerland, the cathedral of Bale,

with one Romanesque door (twelfth century),

the Gistercian monastery of Wettingen, and the

cathedral at Berne are of inqiortance. The
castles in botii jiarts of Switzerland aie numer-

ous; the finest are those of Vufticns (Vaud) of

the fourteenth century ; and those of Champ-
vent, Aigle, and Lausanne, generally of the

fifteenth." The Hotel de Ville of Bale is also

of interest.

Then comes the Renaissance. As everywhere

we find the infiuencn of the Italian monuments
of the sixteenth century. The Maison Tur-

retini at Geneva ; the palace Stockalper at

Brieg (interior court), and many houses and
cluu'chcs at Bale, Lucerne, and Geneva, in

which the Italian inllucnci^ is clearly marked.



SWITZERLAND, ARCHITECTl KE OF HOUSF AT WOLFENSCHIESSEN A CHAIET OF THE
LARGEST SIZE AND GREATEST ELABORATION.
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SWITZERLAND, ARCHITECTUKK OF: MINSTER AT BALE; WEST FRONT AND TOWERS
COMPLETED ABOUT 1500.
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But there is another i)oiiit to note as impor-

tant in Swiss architci'ture, and that is, tlie h)n<;

resistance tiint it mack' to the new spirit, not in

the details, tiiat became rapidly classical, but in

the construction itself, iu which we find an

evident disposition to the picturescpic, whi(th is

clearly the popular Swiss element in archi-

tecture.

We see, from the sixteenth century up to

our time, high roofs, gable ends, turrets, pro-

jecting windows, exterior staircases on corbels

surmo\uited by acute pinnacles ; and not-

withstaiuling the Kenaissance, its flat roofs,

and Itahan galleries. Notwithstanding the

fashion of horizontal lines, Swiss arcliitec-

ture, as a whole, persists in profiling on the

sky the slender steeples of its roofs. In-

stances are to be seen in the castle of

Avenches (sixteenth century), that of Nyon,

the Hotel de Ville de Lucerne, and innumer-

able other buildings iu all parts of Switzer-

land.

During tlie eighteenth century a great

number of coiuitry houses, called chateaux,

were built in a simple neoclassic style, with-

out any ornamentation ; but generally the

roof is widespreading, and gives an air of

grandeur and comfort to the construction.

Such a building is the Chateau de I'lsle,

near Lausanne, built in 1697.

Wooden building has always been common
in Switzerlani.l, and the primitive log house

long ago passed into the solid timber-built

chalet. Since the sixteenth century the true

originality of Swiss art manifests itself

especially in wooden buildings.

— .Jean Schopfer.

Freeman, History iind Architecture of Swit-

zerland ; Gladbach, Der Schireizer HnlziUijt;

Hochstetter, Schioeizerische Architectvr in

Perspe/c, etc. ; Vmn, Architecture Pitturesque

en Suiiine.

SYENE GRANITE. Egyptian Syenite

;

granito rosso. A coarse, red granite occur-

ring at Syene, in Egypt, and much v;sed by

the ancient Egyptians in the monoliths and
temples. The various obelisks, like those in

Paris and New York, are of this material.

— G. P. M.
SYENITE. A rock of the nature of granite,

but (littering in containing no appreciable

amount of quartz. Not a common stone.

— G. P. M.
SYLE. One of a pair of Crutclies, straight

instead of curved like the gavel forks. (See

Wood, Construction in. Part I.)

SYMBOLOGY. The art of determining

the signification and right use of symbols and
emblems. A symbol is a picture, sign, or

character by which something other than that

portrayed is suggested to the mind ; and it

may signify a person, a fact, a virtue, a mys-
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tcry, a spiritual idea, or it may be manifold

in its meaning and stand for all of these tyjies.

Tlie cross, for (example, is ))rimarily and essen-

tially the .symbol of the Christian faith, but it

is also the syndiolic sign of a person, Christ;

of an event, the Sacrifice of Calvary ; of a

SWITZEKLAND, APCHITECTURE OF: ToWN HaLL OF
Zurich ; c. 1700.

virtue, Hope
;, of a mystery. The Passion

;

and it is the Standard of Salvation, and thus

.symbolizes a spiritual idea. An Emblem, in

Christian .symbology, is a device or object

belonging to some particular person, and is

employed to distinguish that jierson from all

other persons ; in this sense it is also an attri-

Inite. The Keys form the emblem of S.

Peter, because Clirist said to him, " I will

give unto thee the keys of the kingdom of

heaven" (S. Matthew xvi. 19); a cross

in the form of the letter X is the emblem of

S. Andrew, because it was the instrument
of his passion ; and a pot of ointment, that of

Mary Magdalen. Sometimes a .symbol is an
emblem, and an emblem a symbol : the sword
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is ons of the symbols of faith, because Christ

said, " I came not to send peace, but a sword."

The sword is also the emblem of S. Paul, be-

cause he was docapitatetl with a sword.

Colour. The symbolism of colour is much
the same in all religious and all forms of reli-

gious art ; light, represented symbolically by

white, is the source of every colour, and stands

for truth and for purity ; and when represented

by red (because the colour of fire is red) is

symbolic of divine love and wisdom, and of the

Holy Spirit. It has al.so a sini.ster symbolism,

and the devil is clothed in black and red, red

becoming the symbol of hatred and egotism.

Yellow is the .symbolic colour of faith, but, if

it is a dirty yellow mixed with black, it stands

for inconstancy, jealousy, and deceit. Blue is

the symbol of truth, fidelity, and immortality
;

green, of life in action, hope, charity, abun-

dance, and victory
;
purple, of a love of truth

;

and violet, of the manifestation of divine love.

In Christian symbology there are a number
of fixed forms and devices which have a sym-

bolical signification, apart from their particular

iconographic application, viz., the halo, the

aureole, the crown, the sword, the palm, the

rose, tlie lily, the olive, and the vine, together

with a number of beasts, birds, and fishes

(see Aureole, Cross, Glory, Halo). The four

evangelical symbols are taken from the vision

of Ezekiel (i. 10), and from the words of

the Book of Revelation (iv. 7). The beast

with the face of the man is the symbol

of Matthew, because his gospel is largely about

the humanity of Christ ; the lion stands for

Mark, because it was believed that a lion was
born dead and did not come to life until the

father breathed upon it, and Mark's gospel

has much to say about the resurrection ; the

calf belongs to Luke, because it is a sacrificial

beast, and he writes of the priesthood of

Christ ; and the eagle, who can gaze unflinch-

ingly upon the sun, is the symbol of John,

because his writings make plain to man the

glory of the Sun of Righteousness, which he

looked upon w'ith the eye of an eagle.

X. Barbier de Montault, Traite cVIconoqraphie
Chretienne, 2 vols. 8vo (Paris, 1890); H. l)et-

zel. Christliclf Ikiinoi/rrt/ihip, 2 vols. 8vo (Frei-

burs;, ]89()); William Diiramlus, 'I'lie St/mbolism

of Chvrches and Chturli Onuiments (New York,
189.3); E. P. Evans, Animal tSijmbnIism in Eerie-

siastical Archilpcture ; F. C. llusenheth. Emblems
of SainU ; Haffaele Garrucci, Storia delle Arte
Christiana ; J. R. Allen, Christian Symbolism
in Great Britain. — Caryl Coleman.

SYMMETRY. In architecture and deco-

rative art, the balance of jiart by part ; a

balance which may be precise repetitiim, or

repetition in counterpart, or may deviate very

widely from that, as it involves merely the sup-

posed equivalent value of one jiart to another.
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Thus, if buildings be considered with refer-

ence to their a.xes, a Greek temple will gener-

ally be found to be exactly alike, one half to

the other half but in counterpart, that is to

say, the one half of the front is as if it had
been revolved about the axis, from the other.

The sculpture of this same temple would, how-
ever, be not exactly the same, although similar,

on both sides : that is to say, the recumbent
figure in the northern angle of the pediment
would be balanced by another recumbent figure

in the south angle, but one a little difterent

from tlie first ; and in like manner the sculp-

ture of the metopes to the north and to the

south of the axis would be wholly difierent iu

subject, although equivalent in mass and in

general treatment. Moreover, many instances

exist showing that the Greeks cared little for

exactness in grouping several buildings. The
human mind seems to find it easier to balance

part by part, very exactly, than to produce

the equivalent in one set of forms to a totally

different set of forms. On this account, where
no inconvenience exists in planning a building

or a group evenly balanced about an axis,

where there is plenty of room and no imme-
diate call for diversity, a long building will be

planned uniformly, like the splendid facades

by Gabriel on the north side of the Place de la

Concorde, in Paris. So, when, in 1878, it

became desirable to build a vast structure

on the hill opposite the Champ de Mars, to

adorn and also to bound and limit the great

exposition of 1878, although the design was
cast in a very free modification of Romanesque,
and although the building stretches a quarter

of a mile from end to end, the building is still

as exactly symmetrical as any Greek temple.

But in the Louvre it has never occurred to any
of the monarchs, nor to any of the architects

who have worked at its gi-adual extension, to

build another great court at the western end,

and to have the buildings between exactly

alike in design in the whole length of either

or each to the other. It is accepted as a

series of designs rather than as one design
;

and the designers' love of accurate symmetry is

gratified by the balance of part with part

within each single facade of a hundred or

two hundred feet.— R. S.

SYNAGOGUE. A place of assembly for

Jewi.sh iiistnictiiiu and prayer.

It is ditficult to prove the existence of the

synagogue jirior to the Babylonian ca|itivity of

the Jews. It is referred to in the New Testa-

ment as a fixed institution, and there were

many established in Jcru.sak'in and throughout

Palestine.

While originally intended as a place for re-

ligious and moral instruction only, the syna-

gogue soon became a house of prayer for those

who lived at too great a distance to go to the
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Temple at Jerusalem, and since the dispersiun

of the Jews it has been their customary phicc

of worship. As far as possiUe the early syna-

gogue in its interior arrangement r('])r(%sente(l

the temjile, and that in itself was but an en-

larged type iif the tabernacle. The building

was alway.s rectangular in form and of great

simplicity. At the extreme eastern end was

erected the holy ark or .sanctuary, in which were

deposited the scrolls of the law. Tlu^se were

written on parchment rolkal from both ends, and

were generally ornamented and covered with

rich stuffs.

The ark was placed on a raised ])hitl'onn

reached by steps, with seats for the elders of

SYNAGOGUE
uniforndy obey(^d, but the main traditions, the

simplicity of plan, the position of the ark with

its ever-burning light, the separation of the

sexes (a custom dating back to the Tem])le,

where tliere was a sci)arate court for women),

were invariably rigidly followed.

The exteriors of tli(^ ancient synagogues ap-

])ear to have possessed but little arcdiitectural

interest, and of interior decoration, as we under-

stand it, there was none. Renuiins of syna-

gogues found in Galilee show that a stone \)u\rh

ornamented with carving of i)lant forms was

generally the only important feature. Sculpt\ire

and painting were never encourage<l, and repre-

sentations of tlie human face were strictly for-

Syn.^gogue, Fig. I.: Temple Beth-el, New York City; 1802.

the congregation, either in front or at the sides,

and before it hung the perjietual lamp.

In the centre of the building, also raised

above the level of the floor, was a desk from

which tlie law was read aloud.

The women were always separated from the

men, and the worshippers faced the east during

prayer.

The site of the building wass, whenever pos-

sible, to be near the seashore or a running

stream. Tne structure itself, or some part of

it, was to overtop the surrounding buildings,

and there were Tabnudic instructions regulating

the lunuber of windows, the position and size

of entrances, and other details. It was even

supposed to be desirable to have the floor of the

synagogue on a lower level than the entrances

and vestibules. These commands were not
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bidilen. Nevertheless a certain amount of

symbolism was permitted, and the form of

flowers, the grape, the pomegranate, etc., were

sometimes employed for decorative purposes,

and the lion, the ancient emblem of Judah,

appeared frequently. Golil and silver lamps

were profusely used, and were often of great

beauty. (See Syria, Architecture of.)

The synagogue at Worms, in Germany, is

the oldest now existing in Europe ; and we And
in Frankfort-on-the-Main and in Prague inter-

esting Gothic synagogues, dating from the

thirteenth century, which contain excellent

examples of vaulting. These were built at

the time when galleries for women first came

into use.

These galleries were placed at a eonsideralile

height above the main floor, and tiie occupants
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were shielded from the view of the men by a

close lattice.

During tlie Sliddle Ages tlie synagogues were

always unjiretentious, as it was not safe for

Jewisli buildings to attract too much attention.

The interiors, however, were often rich and

handsomely finished and equipped.

In Spain two noted synagogues built in tlie

SYNAGOGUE
and tlie main decoration of its walls is an

ornamented arcade, over wliicli is a sculptured

frieze of gi'eat beauty and delicacy of design.

The synagogues of Europe, as we find them
to-day, have in their interior arrangement gen-

erally followed the traditional lines of antiquity.

The ])osition of the ark is retained and the plan

is rectangular, the transept being invariably

SY.NAcoorE, Fir;. H. : West Sevkntiki h Street, New Yi>kk. As the .\rk must be at the East
E.ND, rr IS set agai.nst the Inner Wall of the Gkeat Ve.stibule, from which the Ground
Story is entered at right and left.

fourteenth century still remain, and both are in

Toledo. One is known as La Transito, so

called from a picture of tiie Ascension it con-

tains ; the other is S. Maria la Blanca, both

now being used as cliurclies. They are good

examples of Moorish arcliitecturc, and contain

evidences of much former beauty. S. Maria
la Blanca is divided by long lines of octagonal

columns with floriated capitals, from which

spring horsesiioe arches supporting the roof.

La Transito is an unbroken rectangle in plan,
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avoided, and galleries are provided for women.

The most notable change, which, however, is

seldom found in Englisli synagogues, but often

on the Continent and in America, is the re-

moval of the reading desk from its position in

the centre of tiie building and its combination

with the platform in front of the ark. This

plan is now frequently adopted in the newer

imildings, as it not only secures a concentration

of the service, but it renders tlie entire floor

space available for seating jmrposes.
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Since tlie I'Xiiulsiuii ul' tin; Jcwk IViini Sp.'iiii

the Moorish style of architecture has fre(iuciitly

been eiuijloycd by synagogue buililcrs. This is,

however, by no means the rule. Synagogues

were eouunonly built in the same style as the

contoniporary churches, and there exist in-

numerable buildings for Jewish worship de-

signed in all the styles of architecture. Many
of the synagogues in London suggest Sir Chris-

topher Wren's churciies, those in Paris are in

the prevailing French style of church architec-

ture, and there are good specimens of Classic,

Gothic, Romanesque, and the various jieriods

of lienaissanee scattered througliout Europe.

In America we find the little synagogue at

Newport, Rhode Island, built by Spanish Jews

in 1763, quite similar in expression to the archi-

tecture of its period, thoroughly " colonial

"

or Georgian in detail, and distinctively Jewish

only in its plan and interior disposition.

It appears strange that, while there is so

little scope for variations in jdan, synagogues

have no traditional lines of architectural ex-

pression, and that no distinct style has been

developed. A vague but unmistakable Oriental

feeling is nearly always evident, and this, not-

withstanding the lack of an acknowledged style,

produces a remarkable general likeness. The
modern freedom that characterizes the architec-

ture of to-day has affected the synagogue as it

has the church, and a still greater latitude of

expression is becoming evident in the latest

examples.

The plans herewith given are of the two

most important synagogues built in New York

City within recent years.

Figure I. is a plan of the Tem|ile Beth-El,

erected in the year 1892. The main entrance

vestibule, which faces Fifth Avenue and is

readied by a broad flight of steps, is flanked

by two towers containing staircases leading up

to tlie galleries and down to the Sunday-school

rooms, which occupy the entire basement. The

ark is placed in a semicircular recess at the

eastern end of the building, and is reached liy

steps from the platform, on which are seats for

the officers of the congregation. On the plat-

form is the reading desk, with the pulpit directly

in front of it. There is a marble colonnade

above the ark, and in the space behind the col-

umns are placed the choir and organ. The

galleries are on three sides of the auditorium,

and a second gallery extends across the end

facing the ark. The pews or seats cover the

entire floor space, and there is accommodation

for twenty-two hundred worshippers. The
trustees' room and minister's study are at the

eastern corners of the main floor, and are

reached by a separate entrance from the street.

The building is constructed entirely of lime-

stone anil is designed in the Romanesque style.

In the interior marble, bronze, and mosaic are
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largely used. This may lie considered as a

typical plan for a modern synagogue i'or what

arc known as Reformed Jews.

The type of building for the Orthodox Jews,

who in their worship strictly follow the tradi-

tions of the past, is shown in Fig. II., which

is the Synagogue Shearith Israel, enacted in

1897. The dimensions of the main building

are 78 feet by 11.5 feet, and on the tnain floor

there are also a small .synagogue i'or special

services, a minister's study, cla.ss rooms, and an

ojien court to l)e n.sed for the Feast of Talierna-

cle.s. The entire basement is devoted to school

purposes. On account of the jiosition of the

lot, and as it was necessary to place the ark on

the eastern end of the building, the amlitorium

is not entered directly from the main porch, but

access to it is gained through the two side

vestibules, which also contain the staircases

leading to the women's gallery. There is an

additional entrance on the northwest corner of

the building. The ark is built against tlie wall

of the main vestibule, and the ])latfcjrm in front

is reached by a broad flight of marble steps,

upon wliich stands the pulpit. The chairs for

the ofticers of the congregation are placed on

platforms in front of the screen which flanks

the ark. The seats for worshippers are parallel

to the sides of the building, leaving the central

portion of the auditorium entirely free, and oc-

cupied only by the reading desk. Tlie buihling

is of limestone and designed in the classic style,

witli pilasters and arches, and the front is en-

riched by four Corinthian columns surmounted

by an ornamented pediment.

— Arnold W. Brunner.
SYNODAL HALL (French salle fujno-

dale). A hall in which the .synod of a diocese

was accustomed to meet. It differs from the

chapter house (in French salle cupituluire) in

that the synod is a general gathering of the

clergy of the whole diocese, and of representa-

tives duly appointed. The hall was, therefore,

of necessity large. The Synodal Hall at Paris

has perished, but is known by ancient prints.

That at Sens (Yonne), built in the middle of

the thirteenth century, is perfect, and has been

restored with much discretion. Viollet-le-Duc,

who has given drawings of this noble building,

states that it will hold nine hundred per-

sons.

SYRIA, ARCHITECTURE OF. That
of the country stretching from the eastern

coast of the Mediterranean eastward to the Eu-
phrates. This region can scarcely be said to

possess an indigenous architectural style, pos-

sibly owing to the fiict that the Semitic tribes

who peopled it were not a building race, and
never aspired to the erection of monuments
which should exist as records of their greatness.

In all the earlier work of the country, down to

the Mohammedan invasion in the seventh cen-
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tuiy. there are two special characteristics not

fouuj elsewhere.

Early Characteristics : Monolithism. The
first is that which Renan describes as " mono-

lithism," viz., the employment of immense

blocks of masonry, essentially Phcenician, not

only in its origin, but in its continuance through-

SYRIA
the great labour involved iu detaching them, as

it were, from the main block. In Roman work,

capitals, shafts, and bases, and in the case of

pilasters, portions of tlie wall itself, were all cut

out of the same block, and in tlie early Chris-

tian work, tlie arclies themselves would, witii

their archivolt, be treated iu the same way.

SyHIA, .XuCHITliCTCRK OF: THE SO-CALLED PUETOlilUM AT MrS.MIliEH, JUULl .\l!Ol T 170 A.D.

out the early periods. From this characteristic

the native builders seem never to have emanci-

pated themselves, and throughout the Jewish,

the Roman, and the early Christian periods,

they emphiyed in their building blocks of stone

of great size, in which were i)roduced decorative

features copied from other styles, regardless of

tlie origin or meaning of tho.se features, or of
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Early Characteristics: Drafted 3[asonry.

The second characteristic is that which was

originally considered to be of Phicniciau origin,

but of which there arc no genuine examiiU's in

Syria prior to the iieriod of Herod, viz., what

is known as drafted masonry. In order to

obtain a fine and accurate joint, the masons

wm-kcd round the edge of each stone a draft of
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from .'5 to G inches in widtii, Ic/iviiig the ccii-

tral jxirtion in reUef, thns conHtitutinf; wliat

is known as rusticated masonry. The projci--

tion of this rustication varie<l from 2 to .'i

inches for exposed work, to 12 or 14 inches

in tlie foundation courses. The draft was
worked vertically witli u chisel, in whicii tliere

were eiglit teeth to tlie inch. Suhseiiuently,

in the finished work, tlic rustication was worked

off with a pick to within half an incli from

tlie drafted surface, and constituted what was
accepted as an architectural cmbellishnKMit.

The finest examples of this work are found on

tlie wall of the Jews' wailing place, on the west

side of the Harain, or second enclosure, at Jeru-

SYRIA
Herod at Jerusalem was devised and carried

out as an architectural embellishment, and

must not be confused with the unfinished work
fif the Phrenicians in the tombs of Anirit or of

tlic i)alaco of Hyrcanus at Arak-el-Emir,' in

which the rustication is only found on .some of

the stones, and the draft is not of equal width

all rounil. The palac(^ of Hyrcanus at Arak-cl-

Emir i.s the earliest dated (171 B.C.) buililing

known in Palestine. It is built on a jilatform

about 320 feet S(iuare, and consisted of a rec-

tangular building measuring 12G feet by 02 feet,

of which a ])ortioii only of tlie eastern wall

remains and the foundations of internal walls.

The wall is about 22 feet high and consists of a

Tfmple it Baalbec 2nd Century

salem. In the working ofi' of this rustication,

the first step taken was to form a second draft

within the first, examples of which are found

in the tower of David. This type of work is

the chief characteristic of Syrian masonry, and

was adopted afterward by the Romans, the

Byzantines, and the Crusaders, each having his

own method of finisli. In the masonry of the

Crusaders, tlie chisel was always used in a di-

agonal direction, and many of the castles and

enclosed walls formerly attributed to the Phce-

nicians, as at Tortosa, for instance, have of late,

owing to this special method of working, been

ascribed to their proper builders, the Cru-

saders.

It should be clearly recognized from the first

that the system of drafting as employed by
"13

lower course or plinth in one course S feet high,

constituting the frieze on which there are carv-

ings of lines. This was probably crowned by a
cornice of some kind. One of the stones of the

centre course is 17 feet 4 inches long, which
shows the Phcenician influence. The dentil

course and the frieze are Persian in character,

though executed probably by Greek artists.

Various capitals of Greek style were found in

IM. De Vogiie's drawing, jnililishefl in tlie Temji/e

of Jenisiilciii is incorrect. The (j-ineli draft sliown
above the middle stone in bis drawing is apart o£ the
eonrse t)nt of which the dentil course is out. The
joint is shown in tlie flrawing 5 inch'-s above its real
position, as proved by photographs. The middle
stone referred to has a draft 4 inches to li inches wide
at the bottom, 2 inches on the left-hand side, 1 inch
at the top, and no draft at the right-hand side. This
is not drafted masonry.
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the interior, and these probably belonged to an

atrium at the north or entrance end.

Herodian and Roman Worli. Of Herod's

work in the rebuilding of the Temple of Jerusa-

DouK oi A Tomb in Syria.

lem only the lower jxirtions of the walls enclos-

ing the Haram enclosure (to which we h;ive

already referred) remain. In aildition to tlie

architectural embellishment given by the draft-

ing of the masonry, much of the monu-
mental character is due to the immense
size of tiie masonry. One of tlie courses,

that which runs on a level with the sills

of the double and triple gate on the south

.side, is 6 feet high. The foundations of

this wall were \mt at the southeast corner,

80 feet below tlie present level. The
upper portions of this sunken wall, those

wiiich enclose the Portico of Herod, were,

it is supijosed, decorated witli flat pilasters

about 5 feet wide and from (5 inches to 9

inches projection, similar to those still ex-

isting at Hebron. Tiie bases of two such

pilasters were found at the northeast end

of tiie Haram enclosure. Tiiis method of

breaking \\\) the wall surface with wide
projecting pilaster strips might be regarded

as a third Syrian characteristic, except

that it is confined to early work. The
Roman pilasters have Corinthian capitals.

There are known one or two examples

with cavctto capitals, one at Kyblos and a

second in the great western porticus of tli(!

temple of Damascus, the .south end of wliicli

forms now tiie foundation of one of the miii-
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arets. The pilaster strips at Hebron are 5 feet

wide, 25 feet high, 9 inches projection, and rest

on a plinth 15 feet high. They are crowned

by an ogee moulding which returns and forms

also the upper string course of the main
wall. The sjiaces between the pilasters

measure about 8 feet.

Whilst courting popularity with the

Jews by relniilcliiig the Temple of Jerusa-

lem, Herod erected temples to Augustus

and to the Phoenician god, Baal-Samin, one

of which exists at Siah in the Hauran and

has been measured and illustrated in De
Vogii^'s Syrie C'entrale. The cella was so

much encumbered with ruins of subsequent

buildings erected within it that its original

plan was not determinable. Its fac^'ade con-

sisted of a jiortico of two columns in antis

between wings, probably carried up as tow-

ers in imitation of tlie Teinjile of Jerusa-

lem, and to which allusion is made in one

of the inscriptions which speaks of " the

l(.ifty buildings " erected. (De Vogiie's

restoration in a pen perspective sketch in

no way suggests the probable design.) The
temple was preceded by an atrium with

porticoes round a great portal. The other

temple with triple archways would seem to

have been added in later times by the

Romans. The capitals of the columns of

the portico, though Greek in the execution

of their foliage, suggest an Oriental origin.

The epistyle carried by these columns and the

lintel of the entrance door to the cella are

carved witli the vine leaves and gi-apes, essenti-

ally Jewish featiu'es. Similar capitals and bases

mMm
Dktaii.s THic Cfhrch of S._ Simeon Stylitks at

Kalat Seman.

are found at Souideh, close by, and referred to

the same period.

Tiie tombs in tlie Kedron valley and others

near Jeru.salem are mixed in style. Tiie cavetto
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€(iniiec which crowns the s(j-c:ilh'(l tombs of

ZacliJiriah and of Absahini, ;uiil tlic pyramid

among the former, is Egyptian. Tht; semi-

detac:hed columns with Ionic cai)itals and

responds and the Doric epistyles are Syro-

Greek. To tiie same artists must be ascribed

the frontispieces of tlie tonilis of the Kings and

of the Judges, who by tlie introihiction of the

vine and grapes and the pot of manna show

tliat they were working I'or the Hebrew race.

The date of all these tombs is now generally

accepted as belonging to the period of Herod

and down to the siege of Jerusalem by Titus.

SYRIA
exact date, some claiming them to be the build-

ings erected })y Simeon Bar Yocliai, who, about

120 A.I)., is recorded to have built twenty-four

synagogues in (ialilee, whilst others, among

whom is Kenan, ascrilie them to the end of the

second century. Tiicy all face the south and

are always rectangular. With one exception

(the small synagogue at Kcfr liirim, which lias

two rows only) they are all divi<led into five

aisles by four rows of columns, carrying a tim-

ber roof of joists 8 inches deep, si^t close together

and covered over with eartli. On account of

the weight of the roof the columns were set

jn33
ih

Church and Convent of S. Simeon Stylites: Oth Century. Kalat SemAn.

Synagogues. Though of much later date

than the tombs just quoted, the synagogues of

Galilee are best mentioned here. In the jtorti-

coes preceding them and in the design of tlie

doorways and niches, they are evidently based

on Roman examples, but the contour of their

moulding shows they were probably executed by

Greek workmen. They are neither sufficiently

numero\is nor important enough to have had

much influence on the development of the

Byzantine style, but in the accentuation of the

constituent features of the design and in

the profiles of their mouldings they precede by

more than three centuries the architecture of the

time of Justinian. Though generally accepted

as the work of the second century, there appears

to be some diflference of opinion as to their
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close together with small intercolumniation.

The two end supports of the outer rows always

consisted of a square pier, with two responds,

whether to carry a gallery or for what jjurpose

is not known. The masonry is well built in

courses of limestone, set without mortar and

finely chiselled. Tiiey all have three entrances

on the south side, a large central doorway, and

two small ones leading into the outer aisles.

The most perfect example, which nuiy be

taken as the type of all the others, is the great

synagogue at Kefr Birim. This was preceded

by a porch, hexastyle prostyle. The columns

have the moulded circular capital jjeculiar to

some Syrian temples, carrying a sipiare abacus,

and are raised on two pedestals. The angle suj>

ports consist of square piers with responds. In
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SYRIA
the great central doorway the lintel projects 8

inches beyond the side jambs (as found in early

Greek work, such as in Beule's doorway enter-

ing the Acropolis at Athens), and carried round

it is a strongly profiled moulding whicli returns

down the door jambs. Within these the ordi-

nary fascia mouldings of the Roman prototype

are carried round the door panel, but with

sharply accentuated profiles, the inner mould-

ings not bent behind the main fascia. The

cushion frieze, carved with the vine and grapes,

and the lintel are, in accordance with the style

of the countiy, in one stone. This is crowned

with a simple ogee moulding. The relieving

arch is semicircular with seven voussoirs about

2 feet dee]), and in its design includes all the

subdivisions of a complete entablature, viz.,

architrave, frieze, and cornice. To the two

smaller doorways there is no relieving arch, and

the lintel does not project beyond the door

jambs. The synagogue measures 60 feet 6

inches by 46 feet 6 inches without the portico.

Internally there ai-e four rows of columns 2 feet

2 inches in diameter, the iutercolumniation

being 6 feet 9 inches, and the height of shaft

with cajiital 12 feet.

Roman Work, Second Century and Later.

With the exception of Baalbec and Palmyra,

all the best-preserved Roman remains lie on

the cast side of the Jordan and in the Hauran.

Through all these districts the Romans ran

their roads (some of which are used down to the

present day), bringing into connection the an-

cient cities of Moab and Bashan. These they

apparently rebuilt, for, with the e.xception of a

few tombs, tliere are no vestiges of any earlier

architectural work than that of the beginning

of the second century of our era. The preser-

vation of the Roman work is due mainly to the

desertion of those towns in the Mohammedan
invasion in the seventh century, and their sub-

sequent occupation by wandering tribes, who
contented themselves with the temporary shel-

ter of the existing buildings, and such addi-

tional protection as could be obtained from tlie

erection of enclosures built with the smaller

materials thrown down by earthquakes. In

some of the large towns, such as Gerasa,

Gadara, and Pelle, for instance, there is no

trace whatever of Mohammedan occupation

at any period, and thougii from time immemo-
rial tlicre have been constant strifes between

tribes, the destruction of the Roman work is

mainly <lue to frequetit earthquakes. At one

time or another, temples, basilicas, colonnades,

theatres, and tombs have nearly all been thrown

down by earthipiakes, and remain in that con-

dition to the i)re.sent day, tlie beautiful sculp-

ture of the capitals and of the enrichments of

the cornices, doorways, and niches being as sharp

and fresh as if carved only yesterday.

The temples, theatres, basilicas, baths, and
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other structures built Ijy the Romans in Syria

do not materially differ from those erected in

other parts of the Empire, except in a somewhat
freer treatment. At the same time, owing to

a strong Greek influence, the sculpture of the

ca]jitals and the profile of the mouldings is far

purer than that found even in Rome. This re-

mark does not apply to the work in some of

the larger towns, as Palmyra, Baalbec, and
Gerasa, where, from the importance and extent

of the monuments erected, artists would seem
to have been sent over from Rome ; but even

in these towns some of the capitals and the en-

richment of the entablature show in the execu-

tion of their foliage the Greek rather than the

Roman chisel.

Colonnaded Streets. There is, however,

one architectural feature of importance, which
exists, so far as we know, only in Syria and in one

or two towns of Asia Minor, viz., the colonnaded

streets. As a rule, the princii)al colonnaded

street ran from east to west, and was crossed

by one or more streets, also sometimes with col-

onnades, running at right angles to the main

street. In the case of a cross street, having

also colonnades, their junction was attbrded by

means of a tetrapylon, a vaulted structure, hav-

ing great archways on each of the four sides.

For tlie main streets an archway, 20 to 22 feet

wide, intercepted the colonnade, the entablature

running through unbroken. Another character-

istic feature in these Sj'rian towns, and these

are found not only in the colonnades, but in the

porticoes of the temples and the porticoes of the

great enclosure courts, is the employment of

stone brackets projecting from the column and

forming part of the shaft about two thirds up,

to carry statues or busts. None of these pieces

of sculpture remain in situ, but the numerous

inscriptions show that these statues or busts

were erected in honour of distinguished citizens,

who had contributed to the adornment of the

town by erecting important public buildings at

their own expense.

The principal colonnaded streets in Syria are,

first, that at Palmyra, 3154 feet long, with a

central avenue, 37 feet wide, flanked by a row

of columns, 31 feet high on each side. Exclu-

sive of the tetrapylon (in this case not a vaulted

one) and the eight archways, there were 454
columns in this street, of which over 100 still

stand erect. Second, the Via Recta at Damas-
cus, 1550 feet long, and running tiirough the

town from gate to gate ; excepting the two
gateways, the last vestiges above groimd of this

were destroyed at the time of the ma.ssacre of

18G0, when the Christian quarter was destroyed.

Tiiird, that of Gerasa, 1880 feet long, termi-

nating at the west end in a circular piazza of

300 feet diameter, surrounded witli Ionic col-

umns ; for about 600 feet at the east end of

this colonnaded street the columns had also
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Ionic capitals, the rcnKiimler being Corinthian.

A vaulted tetrapyluu existed iiere. Amman,
Kunavvat, Basra in the Houran (with two tetra-

pylons), Gadara, Pella, Apamea, and other

towns are referred to by travellers. The most

ancient colonnaded street of which remains ex-

ist is that found at Samaria, which was built

by Herod. There are no remains of the cele-

brated streets erected by Antiochus Epipiianes,

B.C. 170, at Antioeh, which extended over two

miles in length.

Roman Temples. The Roman temples in

Syria always face the east, even though occa-

sionally, by such orientation, they were placed

at an angle with the colonnaded streets or other

buildings. In Kome they were looked upon as

the principal features of the fora, and face all

points of the compass.

Four of the great temples, those of Palmyra,

Gerasa, Husn-Suleiman, and Damascus, were

enclosed in great courts with a porticus around,

and one, tlie temple of Jupiter Sol, at Baall.iee,

was preceded by two great courts. Three of

the temyjles in Rome had similar courts, but

none of the dimensions approached those of

either Damascus or Palmyra.

Nearly all the temples in Syria, as in Rome,

were raised on stylobate platforms, the excep-

tions l:ieing the two temples of Palmyra and

the second temple at Gei'asa, where there were

steps only. Flights of steps built betw'een

pedestals, in which the cornice and base of the

stylobate are continued, precede the more im-

portant temples, but in all the minor examples

the stylobate runs close up to the east portico.

Access to the celhi, therefore, would seem to

have been confined to the priests, who entered

by small doors in the stylobate to chambers un-

der the sanctuary at tlie west end, which was
raised from six to eight feet above the floor of

the cella, and thence through side doors into the

cella. The most important of these internal

raised platforms is found at Baalbec in the

temple of Jui)iter, and here a flight of steps,

no longer in existence, is said to have led down
into the cella. A similar arrangement is found

in the temple of Isis in Pompeii, with secret

approach, which enabled the priests to enter

unperceived to deliver the oracle from the statue

which we may assume was placed on each of

these jilatforms.

We liave already referred to the stone brack-

ets which project from the columns, to carry

busts or statues, and which form, each of them,

a part of one of the dnims of the shaft (for,

with one or two exceptions, the shafts of the

temples and colonnades are found to be of three

or four drums, and not monolithic as in Rome).

A second peculiarity in these Syrian temples is

the raising of the column on .sipiarc pedestals.

A tiiiril peculiarity, found in some of the tem-

ples, even of an early date, is the wide inter-

SYRIA
columniation of the two central columns of the

portico, whicli necessitated tlie use of the arch,

with its entablature complete, carried round it.

The earliest dated example known is that of the

temple of Atil in the Hauran, built by Antoni-

nus Pius, 151 A.D. This precedes by about a

century and a half the well-know^n example in

Diocletian's palace at Spalato. The Syrian

coins had already suggested the existence of this

feature, but it has hitherto been assumed to be

a conventional representation of the shrine in

tiie rear of the temple, and tiiis is doubtless

the case in many Roman coins; but in the Syrian

coins, the mouldings of the architrave, which
is all they attempt to show, are clearly carried

rouml the central arch. De Vogiie refers to

this peculiarity on many occasions, but only in

two cases, we think, gives examples, namely,

that of the temple palace at Kunawat (spelt

Qennaouat in his work, Syrie Centrale), and
the well-known archway at Damascus, the in-

ner or court elevation of the western propyla?a

of the great temple court. The profiles of the

mouldings, and the sculpture of the cajiitals

and other oinaments, are of the same jiure

style as that existing in the temple of Atil, so

that we may assume it as being also the work
of Antoninus Pius. In both the temples of

Baalbec, the central intcrcolumniation is nuich

wider than that of the other columns, and an-

other coin of the portico leading to the great

court of Baalbec indicates an arch in the centre.

The same coin shows the two wings carried up
as towers, which suggests a much more proba-

ble design than that given in Wood and Daw-
kin s's work.

Although the great temple of the Sun at

Palmyra belongs to the decadent period of Ro-

man art, and, situated as it is far away from

the centre of Roman culture, shows inequalities

of design which would not have been counte-

nanced in Rome, it nevertheless, with its mag-
nificent court and porticus, must be looked upon
as one of the great monuments of Imperial Ro-

man architecture. The outer court, with its

enclosure walls, 730 feet wide and 720 feet

deep, is raised on a stylobate, 18 feet high. In

the centre of the principal front, facing the

west, was a flight of steps leading uji to the

portico of the propylon, 120 feet wide. The
jiortico and stejis are no longer in existence, but

Dawkins's plan shows a wide intereolumniation

in the centre of 1.3. G, as against ll.G in the

otlier and eoui)led columns, which suggest also

that an arch was thrown across. Tlie same

columniation is showni in the inner ])ropylon,

facing the court, and on the farthest side of the

court, the intereolumniation of that column of

the porticus is also 13.6. There would have

been no necessity for this unless it were to dis-

play an arch. The temple itself, octostyle pro-

style, raised on a stylobate of three steps, runs
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north uiid south, luid is not placed in the axis

of tiie propylou. Tiie priiKripal iloorway, which

faces west anil lies in the axis of the propylon,

has six columns of the peristyle on one side and

eight on tiie other. At a later period, probably

during the Restoration after tiie destruction of

the town by Aurelian, tiie attached senii<:iiluMins

were added, and door jambs and lintel litted in

between the attaclieil coliunns, all sliowing a

great decadence in style. Tiie porticus on tiie

west side, including tiie propylon, had one row
of columns, 4H feet liigli, including capita! and

base. The three other sides had a double range

of columns, 32 feet iiigh. Externally, the en-

closure wall was broken by Corinthian pilasters

of the same heigiit in each case as tlie cuilumn

of the porticus inside. That wliich would seem

to iiave 1ieen a [ironaos and postioum in the first

temple built, had a portico in antis (now walled

up), with capitals of the Ionic order, all the

columns being Corinthian. Of the capitals of

the temple itself, only the bolls remain, the

leaves and volutes being probalily in metal.

Tlie temple of tlie Sun at Gerasa, hexastyle

peristyle, was also enclosed in a porticus, witli

enclosure wall measuring about 300 by l.oO

feet. The temple at Husn Soleigian, near Tar-

tus, discovered by the American Palestine Ex-

ploration Fund, was liexastyle pseudoperijjteral,

and of the Ionic order, with enclosure walls,

442 by 2.52 feet, the date being given as 2-53

A.D. The dimensions of all these three tem-

ples known would seem to be far exceeiled by
those at Damascus, wliere the enclosure meas-

ured 1300 feet from east to west, and 1000
feet from north to south. Owing to the con-

tinued occupation of the time, and the sulise-

queiit rebuilding at various epochs, it is difficult

to trace out the original plan. Small portions

of the enclosure wall only exist, decorated with

broad pilaster strips. The eastern side of the

western propylon, already referred to, 40 feet

wide, witli its central archway— the triple

doorway of the eastern proj^yhea ; the walls of

an internal porticus, 320 feet long and 38 feet

wide, which now form the west enclosure of tiie

great mosque (tliis was decorated witii broad

pilasters, surrounded by cavetto moulded cap,

carrying an architrave with dentil cornice) ; and
the triple doorway of the great temple, 70 feet

wide, whicli is enclosed in, and forms part of,

the south wall of the mosque, — all exist. The
great doorway of the temple and the remains

of the two propylons, one of the same style of

work as the temple of .lupiter at Baalbee, are

ascribed to Antoninus rins, but the porticus and
the great enclosure would seem to he of an

earlier date, to judge by tlie jiilaster strips which

are enqjloyed to dei'orate the wall surface.

Tlie great temple of .Jujiiter Sol at Baalbee

was built im the site of the Pha;nician temple

of Baal already raised on a lofty platform, the
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walls of which, on tiie nortli and west sides,

were too close to allow of a porticus round. The
great courts therefore precede it. The entrance

to the enclosure was through a portico in antis of

twelve columns 1)S0 feet long and 37 feet deep,

originally preceded by a flight of stejis. The ])or-

tico was in antis between two wings, which were

probably carried u|) as towers; of the upper story

the pedivstals only of the pilaster's remain. A coin

piiblishi'd in Donaldson's yiimimnutiai gives a

superstructure of this portic'o, with a p(Mlinierit

in the inichlle on the four central (-olunins and
an arch on the two centre ones. The columns

of the jiortico all rested on sejuare pedestals.

The first court is hexagonal, the second court

square. The courts are surrounded, not by a

poi'ticus, but by a series of rectangular and semi-

circular recesses, with an enclosure of columns

in front not altogether dissimilar to those in the

Pantheon at Rome, combined, however, for

another purpose, witliin the thickness of the

wall. The rectangular rei^esses are 2.5 feet deep,

and vary from 50 feet to 75 feet wide. Tlie

heinicycles were 30 feet in diameter and roofed

over with stone, the wall decoration of both,

inside, consisting of two rows of niches for

statues, one above the other. This scheme of

decoration is one which seems to be universal in

all the Roman work in Syria. The decorative

carving of the niches of the heinicycles is so

free in its treatment as to resemble that of the

early Italian Renaissance. The great temple of

Jupiter Sol was decastyle jieripteral, with a

wiile intercolumniation in the centre, also found

in the smaller temple of Jupiter close by. This

latter is by far the l;)est jireserved in Syria, and,

allowing for the distance from Rome and the

period of its erection, is one of the finest examples

of Roman Imperial architecture. It still pre-

serves part of the stone ceiling of the peristyle.

Tills peristyle was 9 feet in the clear, and was
covered over with stone slabs, cut to a segmental

form underneath, and sunk with deep coft'ers,

alternately diamond-shape and hexagonal, show-

ing a complete departure from the ordinary

stone beams and flat-coffered slabs of the Greeks.

The entrance jiortal to the cella was 21 feet

wide and 42 feet high, the largest in Syria. Its

lintel was formed of five voussoirs, the centre

one of which having slipped, is now carried by a

pier. The cella was decorated with three-quarter

detached, engaged columns of Corinthian style,

each relieved upon a shallow pier, six on each

side, with responds, and between them niches

in tW'O ranges, one above the other. The fallen

masses of stone in the interior show that these

shafts were coufiled together and carried broken

pediments. The slight thickness of the wall,

only 4 feet without the piers, the absence of

any portion of a vault, and the fiict that none
of the walls have ever been pushed out, I'ender

it extremely improbable that it could have been
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vaulted over with stone, tlie iiiteviial width

between the shafts being 60 feet. Tlie raised

I^hitform or sanctuary, reduced to about 28 feet

in widtli between piers, was vaulted over.

Althougli the decoration is of a somewhat florid

type witli redundance of ornament, some of the

capitals are of very pui'e design, evidently carved

by Greek artists. This characteristic is found

throughout in the Roman temples of Syria, some

of the carvhig of the capitals and door jambs

being quite equal to the ])urest work of the time

of Augustus. On the other hand, in the out-

lying districts, away from strict Roman influ-

ence, the carving is of the most primitive or

most dccailcut type. There is a series of temples

of the Ionic order, with [jorticoes of two columns

in antis, as at Hibberiyeh, Deir el Ashayir,

Thelthatha (Neby Sufa), and Ain Hammul, with

the Ionic capital also carved on the responds,

and these are of the most primitive type. In

these four temples tlie raised platform or sanctu-

ary still e.Kists ; in the two former the pavement

of tlie raised platform is carried on vaults ; in

the two others, it consists of slabs carried on

corbel strings and brackets.

liomdu Tombs. The tombs in Syria of

Roman style are of two types, those erected in

masonry and those which are cut in the face of

the rock. Of the former, the earliest are those

whicii are built in the form of a tower, 20 to

30 feet si|uare in plan and from 60 to 100 feet in

height, of which a very large number still exist

in Palmyra.

In other parts of Syria the Roman tombs are

decorateil with Corinthian pilasters. Internally

they are covered with barrel vaults, or domes
carried on pendentives or stone slabs placed

across the angles.

Some of tlie Roman tombs in central Syria

are sunk in the rock, and over them are built

groujis of two or more columns lielil together by

their entablatures.

Of the tombs excavated in the rock, a large

number follow the arrangement typified by that

of the Tombs of the Kings at Jerusalem, viz.,

a portico in antis witii two or more columns,

surmounted by an entablature and occasionally

by a pediment.

The most important of the rock-cut tombs are

the magnificent examples at Petra. Cut in the

vertical sides of a cliff, and rising sometimes to

over 100 feet in iieigiit, the artist was freed

from the trammels of ordinary construction, and

was able to realize liis conceptions much in the

same way as a painter jiroduces a theatrical

scene. The most jx'rfcct of tlie tombs is that

known as the Khusneh, or the Troa.sury of

Pliaraoh, and it is evident tluit the perfection

of its realization is due to many earlier trials.

There are others of similar design showing in-

complete and abortive attempts. As evidence

of originality of design and richness of concep-
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tion, these tombs are remarkable examples of

tlie Roman Imperial style, but the absence of

any constructive character takes them out of the

range of serious architectural developments.

Theatres. The Roman tiicaties in Syria

were all e.xcavated in tiie sides of a hill, and
seem to have existed in most of the important

towns, except in Palmyra. The largest is that

at Amman, 228 feet in diameter witii forty-tw'o

rows of seats. The large theatre of Gerasa had
twenty-eight rows of seats, and retains portions

of the proscenium, which was decorated with

Corinthian columns coupled together, and niches

alternating with the three doorways. The best-

preserved is the theatre of Akud el Beisan, 197

feet in diameter. At Bozrali, in the Hauran,

there still remain (the only example of its kind

exist"" g in Syria) portions of the colonnade

gallery surrounding the upper row of the theatre,

the >rder employed being the Doric.

There are numerous other Roman buildings,

such as thermte and basilicas, but too little is

known of them as yet to be able to determine

either their plans or architectural design.

Sas.min'an or Doubtful Buildings. Twc
other interesting buildings exist in Syria, to

which it is difticult to assign an e.xact date.

The first is the palace of Mashita, in Moab, dis-

covered by Canon Tristram and assigned by
FergiLsson to Cho.sroes, the Sassanian king, 614

A.D. The elaborate carving of the lower portion

of the walls suggests an earlier date, the design

resembling the work of Justinian. Perrot and

Chipiez (Vol. V., La Per.'ie) point out, however,

that a Byzantine author, Tlicopliylactus Simo-

catta, mentions the construction of this palace,

which he ascribes to Chosroes, and states that

he employed Greek artists to buikl and decorate

it.

The other example is a building in the citadel

of Amman, which consists of a central square

court open to tlie sky, with four great recesses

on either side, two carried with barrel vaults,

and two with hemispherical vaults on clumsy

pendentives. The walls are richly decorated

with blind arcades enriched with flowing orna-

ment, evidently sculptured by Greek workmen,

and their string courses and arch moulds were

carried with the zigzag fret, a decoration which

owes its origin to brick construction, where

bricks are placed aiiglewise to sujiport a project-

ing string. This is found in nearly all the Sas-

sanian palaces ; so that we are safe in ascribing

this building also to Chosroes II. in his triumjihal

marcli to .Jerusalem. The great arclics arc also

of tiie .same elliptical form as tlio.se found in

Sassanian liuildiiigs.

Christian BitikJings: Earliest Chmrhes.
Prior to tlie " Peace of the Church," the Chris-

tians in Syria would seem to have contented

themselves with simple erections suited to their

faith, and the earliest church of importance iio"w
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existing is the great basilica, the (•liiirch of tlie

Nativity at Bethk'liL'in, built by Coiistaiitiiie.

This cunsistcJ of nave, with double aisles on

each side, transept, and choir built over tiie

chapel of the Nativity. The eastern apse is

[irobably also Constantine's work, but the tran-

sept apses were added by Justinian. E.Kcept

for the wall which now cuts off the transept

from the nave— the subsequent decoration of

the walls of the nave with mosaics e.xecutcd

in the twelfth century— and a reconstruction of

the roof, this church remains practically the

same as when l:)uilt by Constantine, and may be

looked upon as the best example existing of an

early Christian basilica. The great basilica

erected at Jerusalem in front of the Holy

Sepulchre and Justinian's church of .S. Mary
have disappeared ; and we have now to take up

the most important architectural development

of Christian architecture in Syria, only within a

few years made known to us by the important

work of M. de Vogiid on central Syria. Some
attempt has been made by De Vogii($ and Viol-

let-le-Due to show a connection between the

churches of central Syria and the Romanesque
work of Europe ; but although in the plans and

designs of the early Christian churches we recog-

nize very similar arrangements, none of their

more salient features can be traced in the Roman-
esque work of Europe prior to the Crusaders,

and if they had been known to the Crusaders, it

is evident that the first attempts at reproduction

wouhl be found in their work in Syria. This,

as we shall hereafter see, is far from being the

case. Almost the only Oriental features found

in the Crasaders' churches (apart from the domes
or pendentives, which are distinctly French in

design) are the polygonal exteriors given to the

apses ; but these are found in numerous examples

in western Syria and throughout Greece, so that

the models in this ease were much nearer at hand
than in the deserted towns of the Hauran and

north Syria. It is extremely doubti'ul whether

the Crusaders ever penetrated so far as the

Hauran in the west, or Kalat Seman in the

north, but, at all events, a distinct Romanesque
style had already been developed in France,

Italy, and Germany prior to the Crusades ; and

the churches in Syria are clear evidence that it

is mainly to the two former countries that we
owe the design of the Crusaders' work of the

twelfth century.

jS'irian Round-arched Style. The style

developed in Syria from the fourth century to

the Jlohammedan invasion, made known to us

by M. de Vogii(;'s remarkable work. La Si/rie

Centnde, is by for the most interesting, as it

virtually contains the elements of a distinct

architectural style, which, though based in its

origin on the monuments erected under Roman
rule, would seem to have been able to throw oft"

their trammels and to have evolved a homogene-
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ous development, founded on the special require-

ments of the Christian religicjn, with a sinqjie

and rational constructional us(' of the materials

at hand. The subject divides it.self into two
sections : the development in the Hauran, and

that of the north of Syria between Antioch and

Aleppo and about 100 miles .south of these towns.

Pl.^n of the Stone Aodse at Douma: 2nd-3rd
Century.

In the Hauran the principal material was the

basaltic rock of the district, which, on account

of its hardness, allowed little decorative carving.

The absence of timber also necessitated an

entirely different system of design, both roofs

and floors being constructed with stone slabs.

The bearing of these was limited, so that when
the area to be carried exceeded 6 or 8 feet, inter-

mediate supports in the form of arches had to be

thrown across the same. The earliest building

of this type at Shakha (Cha(iqa in De Vogiie)

belongs to the Roman peri(jd anterior to the

fourth centuiy, and is assumed by De Vogii^

to have constituted the receiition halls of a

Roman prefect. The principal hall measured

115 feet by 30 feet wide, and across it were

thrown ten arches ; each bay therefore measured

about 1 1 feet wide, centre to centre of arch
;

the thickness of the arch is 2 feet 2 inche.s, and
the wall it carries is surmounted by a corbel

string of two courses projecting 1 foot 2 inches

on each side ; on this corbel string the slabs, 6

inches thick, rest, their bearing being thereby

lessened to 6 feet 6 inches. The piers carrying

these arches project 1 foot 6 inches from the

wall, and on the outside are buttresses of the

same projection, the earliest examples knoivn.

All the doorways and windows in this part of

Syria are fitted with stone doors and shutterb

working on pivots. In the same town is a
Roman basilica with central hall, aisles, and
galleries above, in which the supporting arches

receive a fiirther development. 'The intermedi-

ate siqiport here may be said to consist of a

screen wall with a great arch thrown across the

central hall, its thrust being counteracted by
carrying the screen to the outer walls ; smaller

arches on two levels are pierced on each side in

this wall, the lower arches forming the aisle

passage, the upper ones those of the gallery.

The whole work is carried out with well-worked

masonry in courses and regular voussoirs to the

arches, all laid without mortar.
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The churches built in the fifth and sixth

centuries were based on the Roman basilica

described, and architecturally do not differ ex-

cept that there is less carving, limited in fact

almost to that of a cross in a circle. There

are two churches of exceptional form : the

church of S. George at Ezra, 510 A. D. (errone-

ously called Edrei in Murray and Fergusson),

has an octagonal nave covered with a lofty

elhptical dome, built probably without cen-

tring. In Bosrah, .512 a.d., are the external

walls only of an apparently similar building,

but of much larger size.

In domestic work the same method of con-

struction obtains : the floors of the upper story

and the roofs are all constructed with stone

slabs, the large rooms having arches thrown

across.

SYRIA
7 feet from the gi-ound. The apses are semi-

circular, there being three excejjtions, viz., at

Hass (fourth centurj) and Behioh, where they

are square, and at Tourmanin, where they are

polygonal externally as well as internally. In

the majority of cases the apse and the diaconi-

con and prothesis are enclosed within a square

external east wall (all the churches are orien-

tated). At Baqouza the apse alone is circular

externally, being built in between the square

end of the diaconicon and prothesis ; and in

Kalat Seman, where there are apses at the

termination of the aisles as well, all three are

developed as circular externally. In this latter

case the diaconicon and prothesis are on the

north and south sides of the aisles. This latter

church is of considerable dimensions, being 330
feet ea.st to west, with transepts and porch

Stone House at Chaqqa: '2nd-3rd Ce.vtury.

We now turn to the north of Syria, where

there was less difficulty in procuring timber,

and where the construction, except in certain

local peculiarities, followed A'ery much on the

same lines as those of the Romanesque style in

.Europe. In some of the towns, as at El Barah,

the system of employing arches to carry the

stone floor of the upper story is still retained in

houses and in monastic estaVilishments, as also

in the tombs, to which we shall refer again.

The plans of all the principal churches are

more or less uniform in their arrangement, con-

sisting of nave and ai.sles, an apse, and, on

either side of same, two chambers called the

Diaconicon and Prothesis, the former reserved

for the clergy only, the latter destined for the

ofterings of the faithful. In the majority of

cases the separation of nave from aisles is by

arcades of from six to eleven bays carried on

monolithic shafts with capitals of classic' type,

and without either the dosseret or the abacus

moulding found in Byzantine or Romanesque
work : the arcades are high in proportion to their

width (about oiu; to three), and the (-olumns are

sometimes raised on low pedestals. The two

exceptions arc Rnweilia and Kalli Louzy, where

the nave and aisles are se]iaratcd by three wide

arciies carried on piers witii impost mouldings,
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300 feet long. It was built to enclose the

pillar on which S. Simeon Stylites spent forty

years of his life. It consists of nave and
transept, both with aisles, and, in the crossing,

an immense octagonal central space (the same
width as nave and aisles together), open to the

sky, in the centre of which remains the original

base of the pillar. The west end of the nave,

being on the side of a hill, is carried on a crypt,

and the principal entrance was on the south

side, consisting of a porch with three doorways

antl extending the whole width of transept and

aisles. Tliere are besides these no fewer than

twenty-one other entrance doorways, so that

the pilgrims could stream in im all sides. The
church was built at the beginning of the fifth

century, and yet its porch might well have been

designed and carried out by the architect of

S. Trophime of Aries, so close is the general

resemblance. Many of the west porches of

these churches are adaptations of the classic

portico, but there are some in which the central

entrance, consisting of a single arch flanked l)y

towers of three stories rising to the level of the

nave, miglit, if raised higher and surmounted by

belfries, )jass for eleventh or twelfth centvuy

French work. In tlie church of Tourmanin a

flight of steps leads up to the porch, whicii con-
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sists of a single arclnviiy Hanked by small

ari'heil openings on eitiier side. Above tlie

porch was a balcony of foui- cohinins and re-

sponds covered witli a Hat stone r<iof, beyond

which are the three west windows lighting the

nave. The rooms in wings probably contained

timber stairca.ses to ascend to the balcony. Tiii'

roofs of all these churches were in timber, with

trusses over the nave carried on stone corbels.

The recesses in the end walls show the position

of other timbers, both in nave and aisles ; tlie

support of those in tiie aisles is not clear in

De Vogue's di'awings.

In the architectural design of the.se cimrches

there are two ciiaracteristios to be noted : first,

the extremely original treatment of details,

evidently borrowed from Roman .sources, but

adapted so as to constitute a new style
;

secondly, the acceptance of the semicircular

arch with its archivolt mouldings, but without

the logical sequence involved in the construction

of these features. The arch is rarely, if ever,

constructed with regular voussoirs ; sometimes

it is cut out of a .single stone, as in the small

church of Moudjeleia, or in two horizontid

courses, as in the large church in the same
place ; and even when, as in the wide arcade

of the nave of Kalb Louzy, there are nineteen

voussoirs, each voussoir is more than twice the

length of its own archivolt moulding, the outer

label of which projected some 4 inches. The
entire disregard, in fact, wiiich, in the decora-

tion, is paiil to the real meaning of the feature

introduced and the origin of its development,

would incline us to suppose that masonry was
constructed en hJoc and carved or worked down

Pl.\n of Door of a Tomb is Svkia.

afterward. It is only from this point of view
that the concejition of the peculiar w'inding

terminations of the labels of the window jamhs
can be understood ; wiiich, instead of descend-

ing vertically on the sills, are carried round to

an adjoining winilow or door, or terminate in

SYRIA
large circular rosaces. In the decoration of the

e.\t(M'ior of their ap.ses, the Christian architects

of Syria adopted wry much the same design as

those of the Komanesque style (jf Kiu'ope, ex-

cei)t that the seniidetach(!d columns are in

Syria usually in two stories, superimposed.

Stone Door i.v the Basilica of Tafkha.

Tlie olijcct of these attached shafts (sometimes

carried on corbels) would appear to have lieen

to give support to a boldly ]irojeeting corbel

table carrying the gutter, with intijrmediate

corbels between.

Many of the tombs in north Syria, especially

the examples excavated in the rock, do not

differ from those of Roman times, consisting

of porticoes in antis forming the entrance to the

tomli. There are, however, many instances

which only in their inscriptions and in the

Byzantine style of carving show their late date,

as otherwise tliey miglit be taken for small

R(nnaii temples. There is one type known in

wiiich the tomb, square in plan and built in

either one or two stories, is surmounted by a

lofty pyramid with small projecting bosses in

the centre of each stone, giving the ajipearanee

of a pine cone. The Roman origin of these

tombs is shown in the enrichments of the

string counses, the door architraves and cornices,

and the angle pilasters and capitals ; the pyra-

midal covering was jjrobably derived from these

tombs already described, at Jerusalem, to which

we have assigned an Egyptian origin.

To give an adequate descrijjtion of the do-

mestic architecture of the early Christians in

north Syria, whether ecclesiastical or civil,

would be beyond the scope of this article, and
we must refer our readers to the interesting

series of drawings given by De Vogii^ in his

S;/)ie Centrale. The most remarkable develop-

ment is found in the group of houses at El

Barah, all based on the same and very staple

plan, consisting of two to four rooms side by

side, measuring about 20 feet by 14 feet, with

an arch thrown across to carry the Hoor of a

first story, and, on the south side, a portico of
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columns on two floors, characteristic rather of a

pubhc monument than of a private residence.

One of tliese houses, with four rooms on each

floor and with a frontage of about 90 feet, had

twenty-two cohunns to the ground stoiy and a

similar number above, the quarrying, working,

and carving of which would cost a fortune at

tlie present day, especially as capital, shaft, and

base are all carved out of the same block of

stone. At El Barah, in an area of about 250

by 150 feet, as shown in De Vogii^, tiiere are

nine hou.ses with an aggregate of one hundred

columns 12 feet high on the ground story

alone, which shows considerable wealth and

revenue in these towns, seeing that these col-

umns were not taken from ancient buildings,

but specially worked for the houses in cjues-

tion. All these porticoes face the south, with

a court in front with lofty walls.

Crusaders' Work. Nearly all the C'rusader.s'

churches are built on the same plan, consisting

of three bays of nave and aisles (the width of

the aisles being about two thirds of that of

nave), both vaulted and with flat roofs, a

transept with dome on pendentives over the

crossing, and three apses in the axes of nave

and aisles respectively, circular in.side and
polygonal outside. They were all built between

1120 and 1185. The vaults are intersecting,

groined vaults, built with comparatively large

stones, and have transverse rilis. All the arches

are pointed, including those of the windows,

and all liave keystones. The external stone-

work is in fine-dressed ashlar. With the ex-

ception of the polygonal exterior of apses (a

Byzantine characteristic), the general design is

of French or Italian origin, and the mason's

marks belong to these two countries only. The
interiors are of the greatest simplicity ; the

nave arches are of two orders, slightly recessed

only, one behind the other, which, with the

centre keystone, denotes Italian or Sicilian

influence. The dome, or pendentive, is built

on the French system of Perigord and Angou-

mois, and the pointed barrel vault of the

churches at Beyrout and Byblos, erected possibly

about 11.30, and that of Tortosa, of later date,

are all of French origin. The western portals

are the only highly decorated portions of tiie

churches ; they liave from three to four orders

elaborately moulded, and in their decoration, as

well as in that of the capitals carrying them,

show a mixture of French, Italian, Sicilian, and

Byzantine Greek carving, the latter predomi-

nating, which suggests that the Crusaders

availed themselves of the services of those

artists who hitherto had worked for the Mo-
hammedans.

The churches of S. Aime, S. Mary the Great,

S. Mary Magdalene, and S. James the Great,

all in Jerusalem, are examples of the general

type above described.
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The churches at Beyrout, Byblos, and Tor-

tosa have pointed barrel vaults over the nave,

the aisles being covered with intersecting

groined vaults, and no domes. Whether owing
to the difliculty of jjrocuring suitable timber,

or to the Crusaders having recognized the

custom of the country, all the Crusaders'

churches have flat roofs over the nave and
aisles. The triforium, therefore, is non-existent,

and the churches are lighted by clearstory win-

dows above the aisle roofs.

The most imjjortant example built by the

Crusaders in the Holy Land was the church of

the Holy Sepulchre, and as this was attached

to the rotunda containing the Holy Sepulchre,

and had to include additional chapels, its plan

differs somewhat from other examples, but the

architecture is all of the same type. The only

portion of the exterior which has any architec-

tural pretensions is the south front of the

transept, in the lower portion of which is a

double portal with arches of two orders and
a hood mould. The hood mould is enriched

with Byzantine carving, the outer order has the

cushion voussoir peculiar to the Norman work
in Sicily, and the stone lintels carrying the

tympana (now plastered over), and carved with

figure sculpture and conventional foliage, are

evidently the work of French sculptors.

Moslem Work. The earliest Mohammedan
building in Syria of importance is the so-called

mosque of Omar, the Dome of the Rock
(Kubbet-es-Sakkra), built by the Sultan Abd-
el-Melik in 686, over the sacred rock on the

summit of Mount Moriah in Jerusalem. Though
constructed partly with materials taken from

more ancient buildings, the building is, archi-

tecturally, one of the most beautiful structures

in the world, being admirably adapted to its

purposes, and enriciied, both externally and

internally, with the most beautiful coloured

materials. Some of these are due to the

restorations of the sixteenth century by Sultan

Soleiman, who redecorated the dome, filled the

windows with stained glass, relined the walls

with marble and mosaic, and covered the ex-

terior with Persian porcelain tiles. Already,

however, in the time of the Crusaders, it was

looked upon as a most beautiful type of build-

ing, and led, after the Crusades, to its imitation

in the numerous Templars' churches through

Christendom. In the mosque of El Aksa (to

the south of the mosque of Omar) Abd-el-

Melik utilized the materials of the church of

S. Mary, erected by Justinian at the .soiitheast

angle of the Hauran enclosure, and destroyed

by the Sassanian monarch, Chosroes II. The

pointed arches of the nave arc probably restora-

tions of the latter end of the eighth century,

but even then they antedate by nearly a century

those found in Egypt. Architecturally, the

mos(jue has few pretensions, anil is completely
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overshadowed by the adjoining; structure, the

Dduie (if the K(iek. Tlie ^n-dt imisciue of the

Ouieiyaihw at Damascus, built by Al Walid,

705-713, ami ahuost entirely destroyed by tire

in 1893, o\ve<l its great fame to the richness of

the marble and mosaic decorations with which

tiie walls were covered both externally and in-

ternally. Whilst the arches of the transept

carrying the central ilome are slightly pointed,

tliose of the arcades of the triple aisles to east

and west of the transept, and of all the win-

dows, are semicircular, sliowiug, at all events,

that at that [leriod the pointed arch was not

always accepted. The mosaics were executc^d

by Greek artists sent over from Byzantium, and

as the employment of figure subjects was pro-

hibited by tiie Mohammedan religion, the con-

ventional representation of towns of note formed

the chief subjects ; some of them still existed

on the north transept wall prior to the fire.

The minarets at the southwest and southeast

corners of the mosque are additions of a niucli

later date ; the former was built by Sultan Kait-

bey, and is similar to the munerous exam])les in

Cairo. The dissimilarity of the three buildings

just cited, and the dearth of any other archi-

tectural structure of note, suggests that there

was scarcely any d(^veloj)ment of the style in

Syria itself, and that it is to Cairo, Bagdad, or

Constantinople that we should look for the

original models. The Khan Assad-Pacha at

Damascus, said to have been built in the com-

mencement of the last century, has a magnifi-

cent portal, which shows the same style in its

design as that found in Constantinojjle due to

the Seljukian dynasty. The interior, covered

with nine domes or pendentives on pointed

arches, carried by four central piers and their

responds, is built in alternate layers of wliite

and dark green stone. There is no carved orna-

ment of any kind, but in its proportion and

simplicity it is one of the most pleasing Iniild-

ings in Syria. Compared with Cairo and Con-

stantinople, Mohammedan street architecture in

Syria is barren in the extreme, and it is chiefly

in the interiors of the houses and the court-

yards that we find any attempt at architectiu'al

display. This, however, seems to be confined

to inlays of black and white marble for the

walls, and richly painted and gilded ceilings in

the Persian style. In tliis century a singular

rococo style has crept in with a tendency to

bastard Italian work.

Burokhardt, Travels in Syria, Loudon, 1822
;

Cassas, Voyage piltoreaq^io de la Syrie. Paris,

1799 ; Conder, Syrian Stone-lore, London. 18915
;

Fergusson, History of Architecture, .3d ed.,

London, 189;3
; Laborde, Jonrney thrfiurjh Arabia

Petrma, London. 18:!() ; Mit/ar/es en Orient, Paris,
18-58; Lewis, The Holy Places of Jerusalem,
London, 1888 ; Longfellow, Encyclnpcedia of
Works of Architecture in Italy, Greece, and the
Levant, New York, 1895 ; Palestine Exploration
Fund, various publications and photographs

;
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Perrot et Chipicz, llistoire ile fArt dans VAn-
li<imte. Vols. in. and IV.

;
Porter, Five Years in

Damascus. Loudon, iHo5; Henan, Mission en
J'hii'nicie, Viiris, 1804; Saulcy, I'ayaye en Terre-

Siiinte, Paris, 180;') ; tStrange, Palestine under the

Moslems, London, 1890; Vogiif!, Les eijlises de la

Terre-Sainte, Paris, 1800; Temple de Jerusalem,
Ilaram-exli-cherif, Paris, 1804 ; Syrie Ceutrale,

Paris, 1807 ; Willis, Architcclural History of the

Church of the Jfuly Sejiiilchre iit Jerusalem, Lon-
don, 184!); WoikI, Jt'iiius of Palmyra, Loudon,
175:3

; Ruins <if liaalbec, London. 1757 ; IJaedeker,

Guide to Si/ria, 1894 ; Murray, Handbook, Syria,

Palestine, 1892. — R. PiiENE Spiers.

SYRINX. In Greek arclncology, anything

tul)ular in form ; in architecture, especially a

tunnel-shaped, rock-cut tondj belonging to that

epoch in Egy])tian anti(iuity which succeeded

the age of the Mastaba. (See Egypt, Archi-

tecture ef ; Tunnel Tomb, under Tomb.)

SYSTYLE. A close arrangement of col-

umns in a jieristyle, the usual systyle interco-

luinniation measuring two diameters from centre

to centre of shafts. (See Columnar Architec-

ture.)

TAA. Same as Paoh-Tah.

TABERNACLE. A. The portable place

of woiship and religious ceremonial used by the

Israelites during their wanderings, as described

in Exodus.

Tabernacle; Haddiscol Church, Norfolk-
shire; about 1100.

B. A house of worship, especially a build-

ing for Christian worship, but so planned and
arranged as to differ from the ordinary church,

as where seats for a very large co!igregation are

provided.

C. In the Roman Catholic Church, a cup-

board with doors, or similar shrine, used for
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keeping the cousecrated bread. The use of

the tabernacle is recent, dating probably from

the seventeenth century ; the name may, by ex-

tension, be given, as in France, to the metal

Tabernacle: Lady Chapel, Exeter Cathe-
dral; c. 1280.

From this .and the Kidilin^ton example figures have been re-

moved.

va.se or hollow dove used for the same purpose,

or even the suspended iiy.x, wlien made decora-

Tabernacle: KiDDiM/roN Church, O.xeokd-
shire; c. 1450.

tive in itself and kept permanently in .sight.

(Compare Peristerium.)

D. A decorated recess, as a nidie, or a

framed space (see Tabernacle Frame), especially

74:5

TABLE
when filled with figures of religious or ecclesi-

astical character. In this sense, any one of the

niches with statues of saints, in a mediaival

church porch, or the canopied open part of a
pinnacle, as in Reims cathedral, or the Eleanor

Cro.ss at NorthaHi]iton, (Sec cut.)

TABERNACLE FRAME. The frame fur

a door, window, or other opening, wlicn treated

as a complete design with columns or pilasters

and an entablature, antl also, when the ojiening

is high in the wall, with an ornamental pendant
below the window sill. Also a similar frame

for a permanent work of art. (See Tabernacle,

D.)

Tabernacle: Queen Eleanor's Cross at
Northa5ipton; 12i)i.

TABERNACLE WORK. In medireval

architecture :
—

A. An arcade or series of niches, highly

decorated, with jamb shafts supporting carved

overhanging canopie.s, and containing corbels

for the support of figiu-es or groups of figiu'es.

B. By extension, any combination of delicate

ornamental tracery, such as is peculiar to

canopies of tabern:iclcs, whether applied to cjioir

stalls, sedilia, altars, ciboria, or any other fix-

tures of a chtircii, or to furniture and vessels,

whether in wood, stone, metal, or fine jewellery.

(See (':inopy ; Niciie ; Talicrnacle.)

TABLE. A. A Hat, distinctive, rectangu-

lar surface on a wall, often charged with in-

scriptions, painting, or sculpture ; if raised, it

is called a raised or projecting table ; if rusti-
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cated ill any way, a rusticated table ; if raking,

a raking table, etc.

B. A string course, or other horizontal band

of some size and weight. (Compare Corbel

Table, Skew Table, below.)

C. In inediieval architecture, the frontal on

the face of an altar ; the painted or carved

panel behind and over an altar. (See Retable.)

D. A slab set horizontally and carried on

supports at a height of from 2 to 3 feet. In

arciiitectural treatment especially, (1) That

used for the coranuuiion .service when for any

reason the altar is not in use, as at the time of

the Puritan revolution in England, and as kept

in us;ige by many sects of Christians ; called

Comnnuiion Table ; Holy Table. (2) One of

those used by the wealthier people of Roman
antiquity for out-of-door service, composed

usually of a slab of fine marble set upon carved

marble supports. (See Monopodium.) (3) One
of those used in modern times for ornament

rather than for use, as in the halls of the

Pitti Palace at Florence, the tops of those

being composed of great slabs of Florentine

mosaic, or of some costly and rare natural

material, such as one which is entirely of lapis

lazuli, and one which is veneered with mala-

chite ; the frames of these being of carved and

often gildeil wood.

Earth Table. The lowest course or courses

of a stone wall visible above the ground, espe-

cially when forming a projecting member for

the purpose of a water table. (Called also

Ledgenient Table.)

Grass Table. (Same as Earth Tabic.)

Ground Table. (Same as Earth Table.)

Ledgemeut Table. A band or belt course,

usually moulded, especially one carried along

the lower portion of a liuilding, and which pro-

jects so as to form an Earth Table.

Skew Table. A stone set at right angles

to the coping of a gable wall at its foot, and
built into the masonry, to prevent the coping

stones from sliding, and to serve as a stop for

the eaves, the gutter, etc., of the side wall.

When it projects, corbel-wise, beyond the angle

of the building, it is called a Skew Corbel.

The terms Kneeler and Siuuraer Stone are also

used, no jierfci-t distinction being pi'eserved.

Water Table. A string course or other

projecting member, with a weathering, and
otherwise so devised as to guitle w-ater away
from the face of the wall.

TABLE STONE. (Same as Dolmen.)
TABLET. A. A small slab or jianel, usu-

ally a separate piece, set into or attached to

a wall or other larger mass, usually intended

to receive an inscription.

B. A horizontal coping or capping of a
wall, sometimes called Tabling.

TABLING. (Same as Coping.)

TABLINUM. In Roman architecture, a
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room, generally at the farther end of the atrium,

in which were kept the family archives re-

corded upon tal)lets. Applied by modern

archicologists to a large atid very open room
in a Roman house connected with the atrium,

and often serving as a ])assage from it to the

peristyle or garden. (See Hou.sc.)

TABULARIUM. At Rome, a building of

the tinu! of the Republic standing on the ex-

treme southeastern edge of the Capitoline Hill.

The upper stories have been replaced by the

Palace of the Senator, but the lower stories

remain almost unaltered. The building mu.st

have had one high story on the side of the

Capitol, where is now the square of the Cara-

pidoglio, and two high stories crowning a very

lofty basement on the side toward the Forum.

Tablet in the Von der Linde House ; Stock-
holm, SUISDEN.

TADDEO GADDI. (See Gaddi, Taddeo.)

TAENIA. In a Doric entablature, the fil-

let which separates the frieze from the archi-

trave.

TAH. (Same as Paoh-tah.)

TAIL. ^4. The e.vposed part of a slate or

tile in roofing.

B. (Same as Tailing.)

TAIL BAY. (See Case Bay.)

TAIL BEAM. (Same as Tail Piece.)

TAILING. That portion of a projecting

stone or series of stones, as in a cornice, which
is built into the wall, and which, by its supe-

rior weight, is intended to prevent the stone

from toppling over.

TAILLOIR. In French, the Abacus of a
capital,

TAILPIECE. A short joist or rafter fitted

into the Hi'.'idiT. (See also Trimmer.)
TAIL TRIMMER. In Hoor framing, a

trimmer, set clear of the brickwork of a chim-

ney and parallel thereto, to receive the ends of

the tloor joists, thus avoiding Hues.
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TAJ MAHAL. At Agra in ludia, a tomb

built in the seventeenth century, of great size

and of the most elaborate and refined design,

especially in the details. It is a typical build-

ing of tlie Moslem style in the far East. (See

India, Arcliitccture of)

TALAVERA, JUAN DE ; sculptor.

In 1514 he was enipluyed on the decoration

of the cathedral of Toledo (Spain).

ViTiaza, AiHcioiies.

TALAYOT. (See Balearic Islands, under

Meditfininean Islands.)

TALENTI, FRANCESCO ; architect and

sculptor; d. after loG'J.

The Talenti came from Ponte-a-Lieve, near

Florence. Francesco is mentioned among the

sculptors working on the Duomo of Orvieto

in 13l'9 (Delia Valle, op. cit., p. 272, doc.

XXIV.). His name next appears in an inven-

tory of marble for the campanile of the Flor-

entine cathedral, dated 1351. This marble

was for four windows. The three upper

stories of the campanile are probably his work.

(See Giotto and Andrea da Pisa). He is last

mentioned in the records of the campanile in

1357. May 29, 1355, Talenti was commis-

sioned to make a model for the cathedral (S.

Maria del Fiore), wiiich should determine the

position of the windows of the nave. At this

time it was decided to make the four vaults of

the nave square instead of oljlong, as designed

by Arnolfo di Cambio, thus increasing the

length of the nave to its jjresent dimensions.

In 1358 Giovanni di Lapo Ghini (see Ghini)

was associated with him as capoinaestro. Dec.

20, 1364, Talenti was discharged, but July 22,

1366, appears again in a position subordinate

to Ghini. His salaiy was stopped in 1369,

wliieh is probably about the date of his death.

The nave was then nearly completed. (For

the history of the cathedral at tiiis time, see

Ghini, Giovanni di Lapo.)

Guasti, S. 31. del Fiore ; Del Moro, S. M. del

jF/ore ; Roliaiilt de Fleury, Toseane ; Delia Valle,

DiKimo di Orrieto ; L. Kuuge, Glockeiithurm zu
Florenz.

TALENTI, SIMONE ; sculptor and archi-

tect.

The son of Francesco Talenti (see Talenti,

Fr.). He assisted his lather at the Duomo
(Florence), ami in 1366 presented a model for

that building. In 1375 he succeeded Fran-

cesco Salvetti as capoinaestro of the Duomo.
In 1376 Benci di Clone (see Benci di Clone)

was associated with him, and they, with the

assistance of Taddeo Ristoro, designed and

began the building now called the Loggia dei

Lanzi (Florence). In June, 1377, the three

architects were superseded both at the Duomo
and the Loggia. Talenti afterward returned

to the Loggia and executed all the carvings on

the piers and brackets, finished Nov. 29, 1379.
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(See Loggia dei Lanzi for the common attribu-

tion.) About 1378 Simone filled in the lower

arches of Or S. Michele (Florence), and deco-

rated them with tracery.

Karl Frey, Loggia dei Lanzi; Guasti, S. M.
del Fiore.

TALL BOY. A chimney pot of long and
slender form, intended to im]iro\e tiie draught

by lengthening the flue.

TALMAN, WILLIAM
; architect ; d. prob-

ably about 1 700.

His principal work was Chatswortii House in

Derbyshire, England, built, in 1681, for Wil-

liam Cavendish, Earl, and afterward Duke, of

Devonshire. He Imilt Thoresby House (1671,
burned before 1762). In 1694 he was ap-

pointed by King William III. comptroller of

the works in jirogress at Hampton Court. Sir

Christopher Wren (see Wren) was surveyor

at Hampton Court at the same time, and was
much disturbed by Talman's interference.

Blomfield, Renaissance in England.

TALON. (Same as Ogee.)

TAMBOUR. A. Same as Drum, as of a

cupula, B.

B. Same as Bell, as of a capital.

This is the French term often used in Eng-

lish ; the original signifies also a drum of a

column.

TAMIL. Same as Dravidian.

TAMP (v.). To ram an earth surface, so

as to harden it and form a floor, or the bottom

of a trench to make it fit to receive foundations.

TANK. A large vessel, reservoir, or cistern,

of wood or metal, intended for the storage of a

fluid, usually water. (See Plumbing ; Water
Supply.)— W. P. G.

Supply Tank. (See under Cistern.)

TAP. ^1. A faucet or cock through which

liquor can Ije drawn from a tank or cask.

(Rare in the United States.)

B. A steel screw bolt, the threads of which

are cutting edges, used to screw into the

smooth hole of a nut to form an internal or

female screw therein.

TAPER. The slope or diminishing of a

spue, (11- lit a conical or pyramidal roof. Also

the diminishing of a shaft of a column ; but as

this is very nearly always curved, it is not often

callcil Ta|ii'r. (See Entasis.)

TAPESTRY. A fabric made by a process

somewhat unlike weaving ; and, therefore, not a

textile fabric. It is used for wall hangings.

Anciently it was tiic most available covering for

the stone walls of halls and ciiambers of a

strong castle or other residence of the nobility,

and w\as usually hung from tenterhooks by

means of which it was susjicndcd at a distance

of at least some inches from the face of the

masonry. It was often allowed to cover the

door openings in such a way that e\'en when
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the door was thrown open the person entering

had stUl no view of tiie interior, a parting or

division between two pieces of tapestry alone

serving as the entrance. In modern times,

tapestry is used only for its beauty of surface,

and is too often stretched upon I'rames, jiartly

on account of the small size of mmli^rn rooms,

and their crowd of furniture and other objects,

and partly on account of the modern taste for

extreme accuracy and smoothness. This prac-

tice is, however, ruinous to the best effect of

the material.

TAPIA. A material like Pis^ used in many
parts of Spanish America. A superior kind

has lime mixed with the fat earth ; this is

sometimes called Tapia Real or Royal Tapia.

TAPROOM. In Great Britain, the same as

Barroom, as being the place where liquors are

drawn from the tap.

TAR. A product formed by the destructive

distillation, mainly of resinous woods, extensively

used, in combination with gi"avel and paper, as

a watertight roofirig material ; or, alone, as a

dan:]i-proiif course.

TARISEL (TARISSEL), PIERRE ; archi-

tect.

Maitre cVoiuvre (architect) of the city and

cathedral of Amiens (Sonime, France). In

1470 he designed the tower of La Haye at

Amiens,- and in 1479 planned the new line of

fortifications of that city. In 1483 Tarisel

made the great altar of the cathedral of Amiens.

He designed also the main portal of that cathe-

dral and the central window.

Nodier-Taylor-f'ailleux, Voyages; Picardie,

V. 1 ; Jourdain-Duval, Portail de la Cathedrale
d^Amiens; Bauchal, Dictionnaire.

TARKIBEH. (See Gravestone.)

TARRAS. ^1. An ancient spelling of Ter-

race.

B. A strong cement formerly used in hy-

draulic engineering.

TARSIA. The Italian inlaying of wood,

usually light upon dark, common in the fifteenth

century. Tlie patterns were usually Renais-

sance scrollwork and arabesques, but also curi-

ous pictures with perspective ett'ects were

introiluced into the larger panels. (See Inlaid

Work.)

An imitation of the inlay was very com-

monly made by painting, as in the celebrated

cupboards of S. Maria delle Grazie at Milan,

known as Lo Sraffide, which have been well

reproduced in a liook bearing the same title.

TARTARY, ARCHITECTURE OF. (See

Turkistaii.)

TASMANIA, ARCHITECTURE OF. The
native inhaliitants, now extinct, were .savages

of the same type as those of Australia, and had
no buildings, not even roofed and walled huts.

The white inhabitants are as yet less than

200,000 in number, nearly all of British
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descent, and have erected no buildings of impor-

tance. The cathedral of Port Aithur, the

abandoiKul convict station, has gone almost

entirely to ruin. This was one of the few stone

buildings on the i.sland, but it was almost

devoid of architectural inteiest. The model

prison, at the same point, was open, low in the

walls, a mere series of utilitarian liuilding.s.

The towns of Hobart and Launceston are of

about 20,000 and 30,000 iidiabitants respec-

tively, and in spite of excellent roads and nuich

comfort in the better classes of dwellings, little

of architectural interest is to be found. The

free settlers are of but recent arrival, and there

has not yet been time for that development of

interest in decorative treatment of a town which,

unless in the rare case of individual enter[jrise

taking that direction, is necessary to growth

of decorative art of any kind (compare Aus-

tralia). There are, however, a parliament

house and a city hall in Hobart ; and a monu-

ment to Sir John Franklin, who was at one

time governor of Tasmania, stands in the

square. In each of the towns named there are

churches of different sects.— R. S.

TASSEL. Same as Tor.sel.

TASSO, GIOVANNI BATTISTA DEL;
woodworker (iiitarsiii/ore) and architect; b.

1.500; d. May 8, 1.5.5.5.

Battista belonged to a famous family of wood
carvers which flourished during the fifteenth and

sixteenth centuries in Italy. He was a proteye

of Pier-Francesco Riccio, majordomo of Duke
Cosmo I. dei' Medici, and was much employed

in the improvement of the Palazzo Vecchio.

There is a ceiling by him in the second story

of the palazzo on tlie side toward the Uifizi.

The curious door which he built for the church

of S. Romolo is preserved by Ruggieri (op. cit.).

His most important work is the loggia of the

Mercato Nuovo of Florence, which was begun

by the order of Duke Cosmo I., Aug. 26, 1547.

Hans Stesmann in GeymtiUer-Stegmani., Die
Arch, der Ben. in Toseana ; Ruggieri, Studin
d'Architettura.

TATTI, JACOPO. (See Sausovino, Ja-

copo.

)

TAURISCUS OF TRALLES.
Aiiollonios and Tauriscus of Tralles made the

group of sculpture called the "Farnese Bull" at

Naples.

Collisnnn, Ilistnire de la Scnlpture Grecque.

TAVERN. A. A public house
;

properly

such a house used for temporary visits only and

for the sale of wine and other refreshments,

excluding cooked food.

B. By extension, a small inn of any sort.

C. Formally, or locally, in Great Britain, a

small shop at the front of a house, either on the

ground floor or in a cellar, and usually not

communicating with the rest of the building.
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TAYLOR, ISIDORE JUSTIN SEVER-

IN; Uuiin ; Fri-iK-h autlmr and artist ; b. 1789

(at Brussels) ; d. 1879.

Taylor was the son of an Englishman natural-

ized in France. He was educated in Paris, and

in 1811 began his artistic voyages. Reserved

in the army iu 1813, and was commissaire

royal at the Theatre Fran(jais in 1824. In

1838 he was created inspecteur general des

beaux arts. He travelled extensively in Eu-

rope and the East, and published a series of

monumental toijographical works, the most

important of which is tlie Voyages pittoresques

et romantiqnes de rancieune France (Paris,

1820-1863, 24 vols, folio). This work was
never finished. The inniuneralile lithographic

illustrations are extraordinarily tine, drawn by

Isabey, Gericault, Ingres, Horace Vernet, Fra^

gonard, Viollet-le-Duc, Ciceri, Duzats, and

Baron Taylor himself. In the editorial work

he was assisted by Charles Nodier and A. de

Cailleux. He published Voyage pittoresqne

en Espagne, en Portugal, etc. (Paris, 1826-

1832, 3 vols. 4to) ; Si/rie, VJiqypte, la Palestine

et la Judee (Paris,' 1835-1839, 3 vols. 4to);

Pelerinage d, Jerusalem (Paris, 1841) ; Voy-

aqe en Suisse (Paris, 1843); Les Pyrenees

(Paris, 1843, 8vo).

Larousse, Did in n n a ire

.

TAYLOR, GEORGE LEDWALL ; archi-

tect; b. 1780 ; d. April, 1S73.

In 1817-1819, and again in 18.57-1868, he

visited France, Italy, Greece, anil Sicily. June

3, 1818, he discovered the monumental lion

which commemorates the battle of Clueronea

(338 B.C.). Taylor publisheil numerous archi-

tecttiral works, and is best known by his Anto-

hiograjihy, whicii contains descri])tions and

illustrations of many important monuments.

Taylor, Autoliidr/niplii/ t>f an Ortayenarian Ar-
ch itert.

TAYLOR, SIR ROBERT; sculptor and

architect; b. 1714; d. Sept. 27, 1788.

The son of a stone mason of London. He
visited Rome, and on his return executed, among
other works, two monuments in A\'estminster

Alibey, a statue at the Bank, and the sculpture

of the pediment of the Mansion House, London.

He had a large practice in England, and suc-

ceeded James Stuart (see Stuart, J.) as surveyor

of Greenwich Hospital.

Kr-fl^Tavp, DirUoMirij.

TAZZA. A vase having the form of a flat

and shallow cup, with a high foot or stand.

Tlu! term is ajijilicd to the basin of a foimtain

when supported by a )iillnr ; and some foun-

tains have two, or even three, tazzas, vertically

arranged, and growing smaller as they ascend.

T BAR, (See special noun.)

T BEAM. (See special noun.)

TCHISH. The Kl;im.-itli term for settle-

TELBSTERION
ment, camp, wigwam, lodge, village, town.

(See Latchash.)

TEAGLB POST. In timber framing, a post

sup]iorting one end of a tie-beam; that is to

say, one of the lower angles of a roof truss.

TEBI. In Egyptian building, brick made
of the mud of the Nile, mixed with fragments

of potteiy, chopped straw, or the like. (See

Brick, n.)

TECASSIR. In Mohammedan architecture,

a gallery in a mosque, especially one for the use

of women.
TECCIZCALLI. (See Calli.)

TECPAN. The Aitec (Nahuatl) council

house, or otticial house.— F. S. D.

TEDESCO, GIROLAMO. (See Girolamo

TciU'sc.,.)

TEE (adjectival term). Having the .shape

of a cajiital T. Compound terms beginning

with this word are used to describe many ob-

jects, of wiiich sometimes only the section

suggests the capital T. The same fancied re-

semblance has caused the use of the word, sub-

stantively, for the Burmese royal symbol,

generally appearing as a crowning ornament, as

ui>on the sjiire of a pagoda.

TEEPEE. Siinie as Tipi.

TEE SQUARE. (See under Square.)

TBGULA. A tile ; the Latin term, and

used in English for tiles of unusual shape or

material, such as the marble tiles of some Greek

temjiles. (See Tile and subtitles.)

TEL. A mound ; the modern Arabic term-,

which enters into many compound names of

sites, as in Egypt and Mesopotamia. (Also

written Tell.) '

TELAMON (pi. TELAMONES). A male

.statue serving to sujiport an entablature, im-

post, corbel, or the like, and forming an impor-

tant part of an architectural design. Telamones

are generally considered the same as Atlantes,

which word is more usual in classical archieol-

ogy. In the elaliorate architectui'e of the

eigliteenth centurj', half figures of men, usually

bearded, and of exaggerated muscular develop-

ment and extravagant pose, are used as sup-

ports of porches, and the like. The name
" telamones " may be extended to apply to

these.

TELEPHONE (See Electrical Appliances.)

TELESTERION. A place for initiation
;

especially the tcnqile at Eleusis, in whicli were

held the initiatoiy rites to the Eleusinian Mys-

teries. The building was of unusual character

for a Greek temple, having twelve columns in

the front, the only dodecastyle portico known
in antiquity ; and the interior was iiyjjostyle,

with forty-two columns in six rows. Seats cut

in the n)ck were arranged on all four sides of

the building. The interior measured about 170
by 175 feet. The manner of its rooting and

ligliting is not known. (Compare Tliersillium



TELFORD
and the Zeus tcuipli' at Akniffis, (lescribeil un-

der Sicily, tor Grecian iialls and interior arclii-

tecture.)

TELFORD, THOMAS ; engineer ;
h. Aug.

9, 1757 (in Scotland); d. Sept. 2, 1S34.

He was ajjprenticed to a .stone mason, and in

1780 went to Edinlmrgh. After 1782 he was

employed on Somerset House in London. Be-

tween 1795 and 1805 he constructed the Ellcs-

mere canal, with its great aijueduct, and between

1773 and 1823 the Caledonian canal in Scot-

land. He made the roads in the highlands of

Scotland, with about twelve iuuidred bri<lgcs.

His name is associated witli a peculiar form of

pavement for roads.

Rickman, Life of Telford.

TELLTALE PIPE. A small overflow pi])e,

attaclicd to a tank or cistern, to show, by drip-

ping, when the receptacle is full.

TEMANZA, TOMASO ; architect, and

writer on architecture; b. 1705 (at Venice);

d. 1789.

The son of an architect, a nephew of G.

Scalfarotti, ami a pupil of Niccolij Comini and

the Marquis Poleni (see Poleni). In 1726 lie

entered the commission of engineers at Venice,

of which he became chief in 1742. Among
the few buildings constructed by him are the

church of S. Maria Maddalena in Venice (Ci-

cognara, op. cit.), the iiKjade of Margherita at

Padua, and the llotondo of Piazzolo. He is

best known by his books : DeW Aidichifd di

Rimino, libri cine, traccolta di Antidd iii-

scrizioai (Yenioe, 17-11); Dinserteizione sopra

Vantichissimo terrU.orio di Saut' llano wlla

dioceai d' Olioeto (Venice, 1761, folio): Vite

de' jjiu celebri aixhitetti e scuUori Veiieziaiti

che fiorirono nel secolo decimotiesto (Venice,

1778, folio) ; Antica pianta del inclita cittd,

di Veiiezia delineata circa la meta del XII.
secolo, etc. (Venice, 1781, 4to). The De^/li

Archi e delle volte, etc., was not published

until 1811. Temanza's Vite'ia one of the most

important books of its class.

Comolli, Bibliografia Storiro-critica ; Paoletti,

Minascimentn ; Larousse, Dictioiinaire ; Cicognara,,

Fahhriehe di Vene'.in.

TEMASCALE ; TEMAZCALLI. A little

adobe hut, built by Indians in Mexico as a

Sweat Liidge. — F. S. D.

TEMENOS. In Greek antiquity, a piece of

ground specially reserved and enclosed, as for

sacred purposes, corresponding nearly to the

Latin templnm in its original signification. In

some cases the temenos contains liut a single

shrine, or temple, in the modern sense, while in

others, as in the celebrated cases of Olympia

and Epidauros, many important buildings, in-

cluding several temples of considerable size, are

arranged within the enclosure. (See Delu-

brum.) Cut, column 755.
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TEMPERA
TEMPER. A. To nii,\, moisten, and knead

clay, so as to bring it to proper consistency to

form l)ricks, pottery, terra cotta, etc., prelimi-

nary to hardening by fire.

B. To bring a metal, as steel, to a proper

degree of hardness and elasticity, by alternately

heating and .suddenly cooling the metal, its

colour, by those processes, gradually changing

from light yellow to dark blue, the metal be-

coming harder at eacii stage.

C. To toughen and harden glass by plunging

it at a high temperature into an oleaginous bath,

\mder the process inventcil by M. de la Bastie,

or by heating and stiddenly cooling it, according

to the Sicmen jn-occss.

D. To mix and knea<l lime and sand and

water, in such proportions as to make mortar

for ni.-isiinry or plastering.

TEMPERA (L. temperare = to mix in

due proportion).

A water-colom- process. It is also called in

these days Kalsomine (which see) or Calcimine.

The medium is water mixed with some binding

substance, such as the white and yolk of egg,

or the yolk alone, gum tragacanth, glue, honey,

glycerine, milk, or the like. Unless mixed

with, or protected by, some insoluble material,

it is not suited to surfaces exposed to moisture.

The Egy])tians used tempera both on the out-

side and inside of their buildings. It was the

national method. The Greeks anil Romans
occasionally used it for interior decorations, and

very frequently in combination with other

processes. For instance, the author's investi-

gations have led him to the conclusion that the

ground of the panel or mural painting was often

true fresco, and that the applied ornament or

figure composition was in tempera. Tempera
was much employed by the mediteval artists

for the interior decoration of buildings, and

occasionally by the Renaissance painters, whose

process jxtr excellence was fresco, though all

retouches in this latter process were made in

tempera. It is much useil in modern times. (See

Kalsomine.) The Italians use it to-day on

the exterior of Iniildings, the milk with which

the colour is mixed preventing its dissolution.

Sometimes a touch of oil or a little glue is

mixed with the first coat, but the last coat is

generally a simple mixture of milk, water, and

colour. If these coats are applied to fresh

plaster, so nuich the better. (See Fresco Paint-

ing.) For the special qualities of milk as a

medium the reader is referred to Casein. Cen-

nino Cennini, who is the mouthpiece of Giotto's

followers, gives two recipes (preferring the

latter) for tempera on interior walls: (1) the

colours to be mixed with egg and the milky

juice of the fig tree
; (2) the colours to be

mixed with the yolk of egg alone. All

water-colour paintings, if protected from mois-

ture and sunlight, are relatively durable. They
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TEMPERATURE
fade slightly if exposed to an excess of light

;

but, ou the other hand, they do not darken, as

oil or varnish paintings darken, with time.

Moreover, they have a dead or Hat finish.

Dampness, of course, is fatal to them. They

TEMPIO MALATESTIANO
(See Thermostat ; Temperature Regulator ; both

in tlie article Electrical Ai)iiliances.)

TEMPERATURE REGULATOR, ELEC
TRIG. (Si'c Electrical Ajipliances.)

TEMPIETTO. In Rome, a small circular

TEMENOS at EpIDAVRU.S: THK BciUXDAUTES have not been DKTKItMINED THROIGHOUT
J
THE StADIUM

WAS OCTSIDE THE S.ArRED EXCLO.SUKE.

cannot be washed,' and for that reason are not

suited to walls requiring constant cleaning.

(Also called Distemper.)

— I'i!i;deric C'rownixshiku).
TEMPERATURE, REGULATION OF.

building designed by Bramante, and erected in

1502. It stands in the cloister court of S.

Pietro in .Moiitorin.

TEMPIO MALATESTIANO. The church

(if S. I'laiH'c'si'd, the i-;illi(Mh.-d, at liiiiiiiii, on
7
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TEMPLATE
the east coast of Italy ; an ancient Gothic

church which was altered by Leon Battista

Albert! at the command of tiie lords of Mala-

testa, who governed the district. Tiiis was one

of tiie earliast pieces of work done under the

classical revival ; for Alliei-ti uiideT'tnok to cover

the old building witii ilctail studied fmni the

antique, and began the erection of a west front

TEMPLE
not ordinarily applied to buildings erected by
Christians (but see definition B) nor by Moham-
medans ; by the miidern Jews it is used in a

sonunvhat special sense, as jjart of a proper

name, given to an individual synagogue in con-

nection with other words usually of Hebrew
origin ; as the Temple Beth-El in New York.

B. A building erected for Christian worship

!.?(--& ^J^l^^'

Temple, Fig. 1: that of Khunsu, built by Ramses III. at ICarnak; the Hyp.ethral Court.

studied from the Komau triumphal arch at

Rimini.

TEMPLATE. Same as Templet.

TEMPLE, THE. In London. (For Inner

Temjile, Middle Temple, see Inns of Court ; see

also Tem))Ie Church, and Church, col. 568.)

TEMPLE. ^4. An edifice dedicated to the

service of a deity or deities ; more especially

a building used for such purpo.ses as worship

and the performance of sacred rites, or the

keeping of objects of veneration. The word is

757

other tlian that es]:iecially recognized by or pre-

vailing in a given state : as especially in France,

a place of Protestant worshij), and in England,

in the sense of a proper name, nearly like the

usage of the modern Jews mentioned above,

especially a building of the nonconformists or

dissenters, and intended to receive a large con-

gregation. (Compare Tabernacle.)

C. An establishment of the Knights
Templars ; a mediaeval and modern term re-

placing the fidl title of commandery or pre-
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TEMPLE
ceptory ; especially in Paris, the important

estiiblishmeut, some of the buildings of which

remained until after the Freucii Revolution.

In this sense, in French liistory, the temple

was the building used as the prison in which

King Louis XVI. and his fiiniily were confined.

(For other places of worship, see Chapel

;

Church ; Synagogue.)

General. In most languages the temple

bears a name indicating that it is the dwelling

place of the deity. The word templum (de-

rived from the same root as the Greek teiuenos,

i.e., cut off or separated) was, with the Romans,

originally used to designate the s|jace of earth

and sky marked ott' liy an augur for divination.

Later it was used of consecrated spaces gen-

erally, and it was probably not till the end of

the republic that its use as applied to the house

of a god (superseding the older cedes or (ledes

sacra) became general.

TEMPLE
sacred rites, it is thought by some writers to

have also been in early times a fortress in

which the god and his people defended them-

selves against foes who sougiit to conquer the

country and destroy the local deity. Through

the conservatism so characteristic of the Egyp-
tians, its defensive character was maintained

even after the consolidation of the empire liad

checked local warfare, and after the establish-

ment of a national pantheon had placed the

temples of the gods beyond frequent danger

from attack.

As a typical plan of an Egyptian temple we
may take that of the south temple at Karnak.

Often, as in this instance, a great ceremonial

gateway (see Vol. I., pi. XXX.) dominated the

approach, while beyond a roadway, flanked by
rows of sphin.xes or of images of the temple's

sacred animal, led up to the real entrance of

the temple. Sometimes the avenue of sphinxes

Temple, Fig. 2: that of Neptune at P.estum; Section showing Two Sioried Colonnades
DIVIDING Naos.

The temple is common to religions which

have reached a certain stage of advancement,

having generally passed beyond the worship of

natural objects and reached a point at which an

image of the god needs the protection of walls

and a roof. Thus the C'ultos image is the

raison d'etre of the temple.

The religious ceremonies of the ancients were

largely centred around the altar, which, al-

though it was not within the temple, was of

more moment to them than the image of the

god. Thus a temple is not necessarily a place

of public worship, many temples being open to

the priests only. In providing for the needs

of both worship and ritual, a tem])le generally

has, first, either in or near it, a place for the

meeting of the worshippers (as around the altar

in the Greek and Rimian tem|)le or in the great

forecourt in the Egyptian temi)le) ; .second, an

important chamber (as the naos of the Greek

or the hypostyle hall of tlu^ Egyjitian temple)

;

third, a sanctuary, adytum, or holy of holies.

Effijpt. While in Egj'pt the temple was

always a place suited to the performance of

7.")!)

terminated in obelisks which stood before the

wall whii-h enclosed the temple proper. The
front of this wall consisted of two colossal

]iylons or wide towers, each with its tour sides

sloping slightly inward and crowned by a

characteristic cornice, made of a roll and a

great hollow moulding. The passage between

the towers was narrow, and, being fitted with a

wooden door, plated with metal, it was easily

defended. There were also, as a rule, some

small posterns piercing the gi-eat wall.

Passing between the pylons, one entered a

courtyard enclosed by the temple wall and

eohiunaded on two or three sides. This part

of the temple is called the hyptethral court.

It was without a roof except over the col-

onnades. (See Fig. I., though tiiis is of a much
smaller court.) Reyoiul the courtyard one

reached the hypostyle hall, architecturally the

most im])osiiig part of the temple. Its roof

was carried l.iy many columns. Light was ad-

mitted by a clearstory, or, in later times, over a

low screen wall between the columns of the

front. (See Vol. I., pi. XXXI., for the exterior
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TEMPLE
of a hypnstyle hall and the screen wall.)

Bcyoiiil tlio hypostyle hall lay the saufituary,

the part of tiie teiiiplo of greatest religious

sigiiiflcanee. Within it was a rectangular

structure, serving in some cases as the cage

of the sacred animal, and in others to contain

whatever other object was supposed to be the

incorjtoration of the god. The sanctuary was

more or less siirniun<leil by chambers, generally

dark, which served as storerooms for furniture.

TEMPLE
a gate dire(^tly opposite; tiie pylons. Sacred

way.s. Hanked by sphin.\es or animals, led from

one temijle to another or to the Nile, where
barks for the service of tlie temple or of the

dead were moored.

The Egyptian temple seems always to have

been regarded as open to additions. Its

giowth was gradual. The temple with the

normal plan is seized upon by a new king,

who converts its courts into coven'd halls,

^ ' f^S 1 Li

ITT^ 1 •* -^,'»>>^.,j

^»^t:giSS^i.*A,,jft.;i5Wi«!4»«i.i_-i_,j£j ^
!?'»WW#11'^«f^ ffWjfej^

Tkmple, Fig. 3: that of Neptune at P.-estum; see the Section, Fig. 2.

sacred garments, processional objects, standards,

and the like.

The inner wall.s of the tpnijile, from pylon to

sanctuary, were adorned with scenes represent-

ing religions ceremonies. The front walls of

the pylons were sculptured with scenes of vic-

tory over the enemies of the king and of the

god. The walls and their seuljiture were

generally covered with fine plaster and finished

in brilliant colours. The sacred enclo.sure,

which fre([uently contained groves, lakes, and
the dwellings of the ]iriests, was surrounded

occasionally by a wall, and more frequently by

an earthwork, the only access being througli
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builds new courts before the old, new pylons in

front of all. Another sovereign repeats the

process, until at length we have vast areas

covered with buildings, as at Luxor and at

Karnak.

There were some departures from the typical

plan, and among these the most marked were

temples excavated from the mountain side, as

that at Ipsamboul, with its colossal, seated,

rock-cut figures guarding its entrance ; or

those others partly built upon the plain and
partly within the mountain, as that at Deir-el-

Baliri, where the temple stands on a series of

terraces. The plans of small temples are quite
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TEMPLE
variable. At Elephantine there is one of mi-

iisuol beauty, the plan of which, a cella sur-

rounded by a colonnade, strongly suggests

tlie Greek type. (.See Egypt, Architecture of)

Mesopotamia. The phiin of the Tigris and

Euphrates, .sinidar in many ways to the valley

of the Nile, produced, however, a temple system

strongly in contrast with that of Egypt. In

Egypt the temple overshadows in importance

all otiier structures. In Mesopotamia it is the

palace which puts the temple in a secondary

place. The temples of Egypt, built for the

most part of enduring materials, are so well

preserved that our knowledge of them is

almost complete. In Mesopotamia the tem-

ples, built as a nde of unburnt bricks, have

melted into shapeless mounds. In spite, how-
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TEMPLE
thickness of the exterior wall. Althoiigli the

arrap.geinc7it of the plan is clear, the maimer

ill which the exterior was treated is not known.

The very detailed description of the teinijle

seen by Ezekiel in a vision is partly a memory
of the earlier structure and partly a fabric of

the imagination. E/.ckiel .shows us a temple

with surroundings far larger and more coni]ilete

than those of the earlier temple. The temple

as actually rccimstrui-tcil by Zcrubbabel was

certainly less splendid than tliat of Solomon,

but was probably larger.

TEMPLE
consisting of a double enclosure, of the hearth

or altar, have recently been discovered. Tlieir

plan is closely similar to that of Greek houses

of the Homeric age, where the hearth had a

sacred character. (See Persian Architecture.)

Greece. The planning and construction of

Greek temples having been so fully discus.sed

in other articles (see Grei-ian ; Greco-Ronian
;

Greece, Architecture of ; lloman Imperial) the

origin of the temiile among the Greeks and tlie

relation of its parts to their worship will alone

be considered here.

Temple, Fig. 5: thai of Vesta at

Of the temple built by Herod on the site of

Solomon's temple, several ancient descriptions

exist, throwing some light upon it and much
upon its surroundings. The state of the evi-

dence, however, is not such as to allow a plan

of the temple itself to be made with certainty.

Its architectural treatment was influenced by

the u.se of classic orders. (See Syria, Archi-

tecture of.

)

Persia. The ancient Persians were both star

and fire worshippers. Remains of a staged

tower similar to those of Mesopotamia have been

found at Djour, and sanctuaries for fire worship,
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TivoLi ; Kestukation of J. A. Leveil.

From the earliest times there seem to have

been plots of land in Greece set apart for certain

deities and consecrated to their uses. A sanctity

was associated with caves or mountain tops or

groves of trees. Even the Myceniean age reveals

no structure which is definitely a temple, although

such an arrangement as the Megaron of the pal-

ace at Tiryns, a poreh preceding a room contain-

ing a hearth, was undoulitedly the archetype of

the Greek temple, the simplest forms of which
approximate it closely (see i)lan of amphiprostyle

temple, under Columnar Architecture). Though
Homer makes some slight mention of the temples
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TEMPLE
of the gods, he gives no Jescription of them as

he does of the palaces of his heroes, whom we
see sacrificing upon the altars in their forecourts.

Indeed, it is highly improbable that such struc-

tures as we designate by the word " temple" ex-

TEMPLE
general stimulus to temple building was felt in

Greece. The Greek temple, properly so called,

scarcely reaches an earlier period than the

seventh century B.C.

Among the Greeks the temple was not a

•.••.''','5

isted at all at the time of Homer. It was not

till anthropomorphic ideas of divinity, ne(x?ssi-

tating the use of images, came into vogue, that

some form of artificial shelter for such images,

i.e., a temple, became necessary. Centuries

elapsed after the Dorian invasion before any
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Imildiiig in which a congregation met and wor-

siiipped. It was regarded as a place where the god

might fiivourably be invoked, though not neces-

sarily his dwelling j)lace. It tlms iiai)jicned that

many temples were kept closed except on special

occasions, some being ojjened but once a year.
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The perfected Greek teiiiiik^ \v;i.s oniiiKU'ily

(livideil into pronaos, iiaos, and opiatliodumoH.

(Sec plan of Partlienou under Columnar Archi-

teeture.) Passing through the pronaos, in wliicli

stood statues or votive offerings, one entered the

naos or eella, whieli occupied tlie central part of

the building. In the larger temples the naos

consisted of three longitudinal divisions, those

on the sides being separated from the centi'al liy

rows of columns. (See Figs. 2 and .3.) In the

central division and at the end farthest from tlie

entrance stood the chief object of veneration, in

early times a rude image and at last a splendid

statue of the deity. Beyond the naos, at tlie

extreme end of the temple, was the opisthodo-

mos or treasury, the proximity of which to the

sacred image served as a special protection to

the wealth of votive offerings stored within it.

These offerings, very varied in character, fre-

quently of great value, were in certain cases so

numerous that special storehou.ses or treasuries,

as at Olympia, had to be provided for them.

Not infrequently the tenqjle con-

tained an adytum or place to wliieh

access was prohibited, a secret chamlier

in which sacred or mysterious objects

were hidden. These adyta were some-

times under ground, and to them were

generally removed the older and more

sacred images when they were replaced

by more splendid statues of tlie gods.

The Greek temple stood within a

sacred enclosure or Temenos (which

see), within which may have been

temples, treasuries, tombs, altars,

monuments, and even groves, the whole

enclosure being marked out by boundary stones,

or enclosed within a wall and entered through a

great gateway or propylison.

Home. As the primitive religion of the Ko-

mans was essentially tliat of the Etruscans, it

is natural that their early temples should have

been based directly upon Etruscan models. In

its early form tlie Etruscan temple seems to have

been a wooden structure with columns widely

spaced and with decorations of teiTa cotta and

bronze. Its portico, of unusual deptli, was di-

vided into three parts, by two rows of columns,

and its cella, similarly divided, usually had at

its extremity the shrines of three deities. One
important example of such a temple, that of

Jupiter Capitolinus, survived until the time of

the Empire. On this, Vitruvius based his ac-

count of the Tuscan temple.

The Romans seem to have been far less im-

pressed by the splendid groups of temples, such

as those at Paistum, erected at an early date by

Greek colonists in Magna Gr;ecia, than one

would have imagined. Indeed, it was not until

after the conquest of Greece itself that the

temples of the Romans were deeply influenced

by those of the Greeks. Certain well-marked
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differences were, however, well maintained. The

iioman temjile <litfered from the Greek : 1st, in

the greater depth of its portico ; 2d, in the

greater pi-oportional width of the cella and the

oniis.sion of its interior rows of columns ; lid, in

tiie relatively infreiiuent use of a peristyle ; 4th,

in the placing of tlie temple, nut on a stylobate

Temple, Fig. THAT AT ElLUR.\, InDIA.

of steps, but on a lofty base or podium, with

plinth and cornice of its own. (See Vol. II.,

pi. XII.)

The Romans, from the earliest to the latest

times, showed a fondness for the circle in their

temple plans. In the Temple of Vesta, in the

Forum Romanum, one of the earliest of Roman
temples (compare that at Tivoli, Fig. 5) ; in the

Pantheon of Hadrian, the noblest of circular

buildings ; even in such late examples as those

of S]ialato and Baalbec, this fondness manifests

itself

The altar stood before the Roman temple, and

its treasury was usually formed um.ler the floor

within the podium on which the temple was

built. (See preface to Vol. II.)

India. Of the temples of the first Brahmin-

ical perioil in India, the age anterior to the third

century B.C., but little is known.
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TEMPLE
Of ihe Buddhistic period, beginning about the

third century B.C., and extending to the fiftli

century of our era, abundant remains of temples,

both above and below ground, exist. The gen-

fir

TEMPLE
tope. (See Fig. 7.) The facade, ornamented
with columns, was cut like the rest of the tem-

ple from the rock. The cells of a monastery

usually surround the Buddhist temple.

Temple ok the Winds, .\t Athens.

oral form of the to]ie or tumubis raised over a

saered relic is a hemisphere carried on a circular

basement, while that of the cave temple is a

basilica with two aisles and a nave, at the end

of which stands a sanctuary in the form of a
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The .second Brahuiinical period, beginning

about the fifth century and reaciiing to the pres-

ent time, developed new temple types, of which

the ])agoda is the most striking and imjjortant.

The |)agoda is in some instances a liuilding of
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PLATE XXVIII

TEMPLE. PLATE II

Tiie Tanuiiji Temple and Pagnda at Osaka, Japan
;

the Ilimdn and Ti) of a great, religious establishment.
Originally of a very ancient ejiocli, they have been

often rebuilt, and are now nearly of pure Tokngawa
style, seventeenlh or eighteenth eenturv. Compare
plates and text illusi rations under Japan and Pagoda.





TEMPLE BAR
two stories (as at EUnra) or more coiniiKJiily a

tower of iiuiuy stori(^s. Two typos exist. In

one the w.ills are vertical, ami caeli story is

sliglitly smaller than tiic one below it, i.e., a

staged tower. In the other, the faces of the

tower curving inward, produce highly interest-

ing and characteristic masses. Though it is

difficult to summarize the types of Indian tem-

ples, it will be well to point out that in some

instances great halls appear, the roofs of which

are carried by columns, while in others dome-

covered areas are found. The ordinary accom-

jjaniments of Brahminical temples arc gateways,

covered halls for jnlgrims, and sacred lakes sur-

rounded by porticoes. At times the gateway

takes the form of the stepped tower, giving ac-

cess to a columned hall which is tlie temple.

In other instances the columned hall is the

gateway, and the tower plays tiie role of temple.

Sometimes the entire group of temple and acces-

sories was cut from the living rock. As in the

case of Egyptian temples, the principal Brahmin-

ical temples were formed by successive growths

around an earlier sanctuary. (See India, Archi-

tecture of.)

CIniiu and Japan. In so brief a summary
the religious architecture of C'iiina and .Jajian

may be reduced to a description of the Buddliist

temple. Its type is a building of two stories,

of which the lower is open in front but sur-

rounded by a veranda, while the upper is

covered by an ornate roof. The sanctuary is

enclosed by a sort of cloister, behind which are

rooms for pilgrims and cells for bonzes. At the

entrance to the enclosure is a porch before which

stands a gateway without doors. Pagodas,

which it must be remembered are ncjt necessarily

temples, often stand within tlie enclosure. As
in Egypt and India, tlie temple group is often

the result of successive growtlis. In China the

arrangement of temples is generally a symmetri-

cal one. In Japan, where the picturesque pre-

vails, the sacred enclosure is often treated a.s an

informal park. In China the temple has an

hieratic stamp ; in Japan it is a personal and
living work. (See China, Architecture of;

Japan, Architecture of.)

Mexico; Yucatan; Peru. A similarity

exists between the temples of Mesopotamia and
those of Mexico, Yucatan, and Peru. In these

countries the temple is usually set on a platform

or terrace. Its typical form, called a Teocalli,

was a pyramid or cone, up the sides of which
ran straight flights of steps, leading to a sanctu-

ary on the summit. In some examples the

slopes are continuous as in a true ])yramid, in

others they rise by stages, forming a stepped

tower. (See Mexico, § I. ; South America.)

— Fraxk Miles Day.
TEMPLE BAR. (See Bar.)

TEMPLE CHURCH. In general, a church

belonging, or wliich has belonged, to a post or
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fortress of the Knights Templars ; especially a

very interesting and beautiful structure in

London consisting of two parts, a circular

Romanesque churcii of the twelfth ('cntury, and

a choir with nave and aisle, built in the thir-

teenth century. The building is valuable archi-

tecturally, and contains some beautiful altar

to)nbs ;uid other iiKiiiiunents.

TEMPLE MOUND, yl. A mound with

level sununit, suppo.sed to have supported a

temple. The most noteworthy of these is at

Cahokia, Illinois. It is 90 feet higli with a

summit area of 200 by -ISO feet.

B. The Teocalli of Mexico and adjacent

regions. (See Mound ; TiMicalli.)— F. S. 1».

TEMPLE OF ANTONINUS AND FAUS-
TINA. In Rome, fronting (jn the Forum on

the northeast side ; hexastyle, Corinthian, but

with shafts of rich marlile, and not fluted. The
oella is used as a church.

TEMPLE OF APOLLO DIDYMiEUS.
At Miletus, in Asia Minor ; an Ionic building

of great splendour, dipteral, the outer colonnade

decastyle, with twenty-one columns on the flank.

TEMPLE OF APOLLO EPICURIUS. At
Bass;e, near Phigahea in the Peloponnesus

;

Doric peristylar hexastyle, with fifteen columns

on the flank, the naos divideil in a very unusual

manner, and for purjioses not well understood,

the unusual length of the building also requir-

ing ex]ilunation.

TEMPLE OF ARTEMIS. At Ephesus, in

Asia iliniir
;
coinmoiily calleil, after the Eng-

lish translation of the New Testament (Acts

xix. 27), Temple of Diana of the Ejiliesians ; a

magnificent Ionic buihling, dijiteral, the outer

colonnade octostyle, with twenty columns on

the flank ; the naos had a jwrtico distyle in

antis, and this and the inner chambers are di-

vided by a double row of columns. (For the

unique feature of this building, see Columna
Gichita.)

TEMPLE OF ATHENA NIKE. At Ath-

ens ; a very small tetrastyle Ionic building on

the Acropolis. When the Turkish fortifications

were demolished the fragments of this temple

were discovered, and the whole was put together

in 1836 by German architects, in what is prob-

ably a correct reproduction, though the exact

ancient site cannot be determined. There is

a parapet of slabs of marlile exquisitely sculp-

tured in relief.

TEMPLE OF ATHENA POLIAS. One
of the shrines contained in the Erechtheum
(which see).

TEMPLE OF BASSiE. (See Temple of

Apollo Epicuviiis.

)

TEMPLE OF CASTOR. In Rome; prop-

erly of the Dioscuri, Castor and Pollux, on the

southerly side of the Forum. The i^artly exist-

ing building dates from the reign of Augustus

;

three Corinthian columns are in place.
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TEMPLE OF CONCORD. At Rome ; a

very ruriuus buiklinj; at the extreme northwest

of the Forum. It was obloug, with tlie main

entrance in one of the long sides; but it is so

entirely ruined that its original character is

largely matter of conjecture. It is considered

in Lanciani's l^niiis antl Exrucations.

TEMPLE OF FAUSTINA. Same as Tem-

ple (if Antniiinus ami Faustiua.

TEMPLE OF FORTUNA VIRILIS. (See

Temjili' of Fortune.)

TEMPLE OF FORTUNE. At Eome, Ul

the Forum Boarium ; a very ancient Ionic tem-

ple, probably rebuilt In its present form in the

third century.

TEMPLE OF HEROD. At Jemsalem.

(See the article Temple ; JiidfiM.)

TEMPLE OF JUPITER CAPITOLINUS.
At Rome ; more properly, of Jupiter Optium.s

Maximus on the Uapitcjliiie, the most revered

of the shrines of Rome, .standing on the south-

ern peak of the Capitoline Hill. Originally of

Etruscan tyjie, with columns in front only and

wooden entablatures, afterward reliuilt, and

finally by Doniitian, but nearly on the old

plan.

TEMPLE OF JUPITER OLYMPIUS. At
Athens. (See Temple nf Zens.)

TEMPLE OF JUPITER STATOR. At
Rome, near the Arch of Titus, but wholly

niineil, and named here only because the name
has been erroneously given to buildings in other

quarters.

TEMPLE OF MARS ULTOR. In Rome;
a building of tiie time of Augustus, in the

Forum Augustum, northeast of the Forum
Romanum. Three columns are erect, and a

part of the cella wall.

TEMPLE OF MINERVA MEDICA. In

Rome ; a large decagonal hull co\ ered l)y a

cupola ; not a temple in the usual sense, though

considered by Lnnci.-ini a " nymiiliaMim."

TEMPLE OF NIKE APTEROS. Same
as Trnipli' of .\then:i Nike.

TEMPLE OF SATURN. In Rome, at the

extreme eastern corner of the Forum ; a re-

markable ruin "vith a modified Ionic order.

TEMPLE OF THE SUN. In Baalbec. On
the site of a very ancient Temple of Baal, a

colossal structiu'c of Roman Imjierial architec-

ture, but i)rol)ably never comjiletcd. A very

large square court, an outer hexagonal court,

and an outermost portico lead u]) to this temple.

In Palmyra. Of the third century A.D., sur-

rounded by a great court, whicli is enclosed by

a high wall. This was one of the most gigan-

tic of tlie buildings of Imjjerial Roman style,

the Oriental modifications of which are less

obvious than is sometimes asserted.

In Rome. On tlic Quirinal Hill, built by the

Emperor Aureliaii after his ralmyrenc^ War ; a

colo.ssal stru(^ture, now known by its founda-

TBMPLB WIGWAM
tions, Tiy fragments oidy (jf tije sujjerstructure,

and by niedi;eval drawings.

TEMPLE OF THE WINDS. An octagonal

building in Athens used to hold a Clepsydra.

The name is derived from the sculptured repre-

sentations of the different winds on its sur-

faces.

TEMPLE OF VENUS AND ROME. At
Rome, northeast of tlie Forum, in part existing

behind the cinirch of S. Francesca ; once an im-

mense double temple with two apses back to

back and a great jjeristyle, and surrounded by
a coint, an outei' wall, and culnnnaile.

TEMPLE OF VESPASIAN. At Rome,
close to the Temple of Concord, and, like it,

built close against the lofty wall of the Tabu-
larium. Three Corinthian columns are still in

place.

TEMPLE OF VESTA. In Rome ; a cir-

cular building in the Forum, tiie ruins of which
have been rediscovered since 1875, and are de-

scribed in Lanciani's liuins and Excavations.

It was circular, with a peristyle and a conical,

or dome-shaped, roof over the naos.

Other round temples are often called temples

of Vesta, generally without sutticient authority.

TEMPLE OF ZEUS. At Athens; often

called temj)le of the Olympian Zeus. The im-

mense temple whose Corinthian columns still

stand east of the Aeroj)olis. It was beg-un in

the very early days of historical Greece, but its

existing remains probably date from the time

of Hadrian, who is known to have worked
upon it.

At Olynipia ; Doric he«aistyle, with thirteen

columns ou the Hank, the cella divided by two
rows iif Columns.

TEMPLE, RAYMOND DU. (See Ray-
mond du Temple.)

TEMPLET (I.). A pattern to secure accu-

racy and uniformity in shaping parts, and in

repeating dimensions. It is made usually of

wood or of sheet metal. In stone- cutting it

gives the shape of the end or joint of the stone,

showing the profile of such moiddings as it may
have. The templet may be used on plastic ma-

terial as a tool to give the body its shape. In

boiler work and other riveted work, a templet

formed of a strip of metal with holes at the

projier distances is us(>d to mark the iiosition

of the rivet holes, and thus secure accuracv.

— W. R. H.
TEMPLET (II.). A piece of stone, metal,

or timber placed in a wall to receive the bear-

ing of a girder, beam or truss, so as to distrib-

ute the weight, or over an aperture, to sustain

floor joists iuul transfer their bm'den to the

piers. (Sometimes written Template.)
— H. V. B.

TEMPLE WIGWAM. An Ameri(;an Ind-

ian liouse or wigwam devoted to religious uses.

-F. S. D.
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TEMPLUM. In Koiiiaii anti(iuity, a space

reserved
;

]iractieally tlie same as temenos.

The idea of a hinldiiig is hardly included in

the term in Latin until the later times of the

Repulilii-. (See yEiles ; Dehibruni.)

TENACITY. The power of rcsistinj,^ a pull,

that is to say, strength against Ijreakiug by

means of a pull. The extraordinary t(!naeity

of iron wire is at the bottom of the use of that

material for suspension bridges. Tie rods and

tie beams are used because of their tenacity,

and the strength of the metal in tie rods deter-

mines their size ; but tie beams are eommonly
made, for architectural effect or for conven-

ience, very much thicker than is required for

tenacity alone.

TENDER. The offer made liy any one to

do certain work at a certain price, especially

the offer of a builder with whom it is proposed

to make a contract, if the tender is considered

favourable. More common in England ; in the

United States offer or bid is more frequently

used.

TENEMENT. A piece of ground, a build-

ing, or similar piece of property held either in

fee simple or by the payment of rent by any
one tenant ; especially a residence, in the sense

of a house, or room, or set of rooms, or even a

house with grounds and appurtenances. The
use of the term as meaning especially a hired

place of residence seems to have come from the

general sense of holding implied by tlie word
itself, as distinguished from ownership in fee

simple. In some American cities the term is

extended to mean a Tenement House (which

see). In New York City, the distinction be-

tween a tenement, as part of a Tenement House,

and an apartment in an Apartment House, is

very difficult to establish. The New York
State law gives no help, as all such buildings

are classed together. The most usual distinc-

tion (apart from amoiuit of rental, for which

see Apartment House and Tenement House) is

in the presence of a private hall or passage from

which the rooms of the apartment open. The
term " flat " (which see) is entirely general, and

applies to any domicile in one story of a larger

building.

TENEMENT HOUSE. A building occu-

pied by more than one fiimily and usually

having suites of rooms, a public stairway, dumb-
waiter, and toilet room common to two or more
families on each floor, each suite consisting of

a living room, with one or more bedrooms

opening therefrom, and furnished with cold

water supply and a chimney flue, and renting

for less than $300 a year. (See Apartment
House.)

Historical. With the growth of a town, the

first tenements have always been abaniloned

houses of the wealthier classes, but these are

ultimately replaced by houses divided into sep-
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aiate suites and occupied Ijy Tuany tenants.

The tenement house was undoubtedly an early

result of ancient city life, coining as an inevi-

table (wnsequcn(te of the increase of population

within circumscribing defensive walls. Rome
is known to have had tenements many stories

in heigiit, and the crowded cities of mediieval

Eunqte housed their poor inider steej) gables

and in high buildings. The conditions of life

under these circumstances are always veiy ob-

jectionable, in both a sanitary and moral sense,

and the menace which such crowding constitutes

has become well recognized by ,

legislators and ]jliihuithro-

pists.

The Modern Tenement
House. This is the result of

conditions which are ditterent

in different localities and times.

These are briefly :

(a) The size of the lot in

Em'ope is large and ajjproxi-

mately square, and the building

is erected about a central court

with an open passageway to

the street on the first floor ; in

America long narrow lots are

in vogue, resulting in buildings

with small air shafts.

(b) The amount of capital

employed limits the building

to a certain size and character

;

in Eurojie the investors repre-

sent wealth, in America they

commonly represent small capi-

talists who erect buildings on

small lots.

(c) Legal restrictions which

have generally resulted from a

struggle between forces allied

to vested interests on the one

side and those associated with

sanitary requirements on the

other.

77(6 New York Tenement House. This

being built under what are probably the most
severe conditions in the world, small lot, small

capital, and stringent laws, is commonly erected

on a unit lot of 25 feet by 100 feet. The law
limits the percentage of the lot that can be oc-

cupied, requires an open rear and courts of a

certain size, and regulates the plumbing, venti-

lation, constniction, etc. The commonest type

produced under these conditions is the "dumb-
bell" ])lan (Fig. 1), and the modified fcjrm of

this plan which provides narrow courts along

the party lines and open at the rear. Three or

four families are accommodated on each floor,

each family having a living room looking upon
the street or upon the open yard, and bedrooms
on the air shafts. Public halls are long and
narrow, lighted only at the middle point, if at
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Tenement
House, Fig. 1.

Plan with
FouK Tene-
ments IN A
Story. Sit-
ting; Rooms
AT Front and
Rear.
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all. The chief advantages of tliis plan are

cheapness and simplicity of construction, and

small ninuing expense ; the chief disadvantages

are wasted room in public halls, narrow air

Tenement House on a Pldt KKI Feet Square, with Nabrow
Outer Reservations fur Lihht and Air, and a Central
Court; Sixteen Tenements in Each Story. Fig. 2.

shafts giving little light or air below the top

story and rendering privacy in summer almost

an impossibility, public water closets, and the

like. Other types of plan have been used on

wider lots which have a much better disposition

of area and arrangement of courts. An absolute

departure from old lines lias been made lately

(Fig. 2) by building companies which have

erected tenements ujjon large plots of groimd,

generally on a unit lot of 100 feet square. This

type of building has a large square court in tlie

middle with broad courts open at the street or

yard along the party lines. The advantages of

avoiding the long, dark, public hall, the public

toilet room, and the dark, narrow air shaft are

evident. The chief disadvantages are the many
living rooms which have no outlook upon the

street or yard, the amount of cajiital required

to erect, the fewer nunil)er of suites on a given

area than are provided Viy the "dinnb-bell" jilan,

and the smaller income from the ca])ital invested.

Jicquiretiii'ntf!. Tlie living room is the

largest room and must accommodate laundry

tubs, table, range, sink, and dresser, the mini-

mum area being 120 .square feet. The other

rooms should liave a ca])acity of at least GOO
cubic feet with direct access to outer air by
means of a window of at least 1 2 square feet of

area. Tlie living room must be accessible from

the public hall either directly or through a pri-

vate entry. The bedrooms must be entered
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either from the living room or from a hall. It

is veiy desirable that each suite sliould have a
short private hall, stand for refrigerators, private

toilet opening ofl' private hall, windows on narrow
courts not opposite each other, and a
closet in each bedroom. The laundry

tubs frequently have a removable par-

tition so that they can be used for bath-

ing. It is desirable to liave the cross

partition set so as to divide them un-

equally, making one tub larger than

the otlier. The sink and the back of

the laundry tubs may be of metal.

Gas should be provided for lighting

with rising mains for the supjily of

each row of apartments and blanches

taken ofl" so that metres can be placed

in each suite, using either the old

type or the new prepay system. Each
suite of rooms should have a second

exit by means of a fire escape. The
drying of clothes must be provided for

by a drying frame on the roof or by
means of tall poles with pulleys thereon

set on the rear lot line, and each suite

must have a locked coal box or room
in the yard or cellar. Halls are

lighted and cared for by the owner.

Lighting of halls may be furthered by
setting wire glass in the upper half

of doors opening upon them. It is

very desirable to provide for the safe use

of the roof by the tenants in hot weather by

Tenement House, Fig. 3.

A inodol plan approved by reform committees in New York,
19110. It is iKlaptod to'plots 100 feet .square, each plot con-

tnininp fourteen tenements, and the deep and narrow courts
(about 'JO by GO feet) are open in every ease to the street,

while a reserved space 10 feet wide is left between the rear

wall and the centre line of the block.

means of slat platforms and jiroper railings and

guards at front and rear anil around courts.
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TEN-FOOT ROD TERRACE
Shower batlis are .soiiit'timcs provided in tlic

basement. The walls and ceilinj; of'tlie passage-

way I'nim the entrance doorway to the piiblie

stairease shouM be Hrepmofeil and have the tloor

concreted and the walls tiled or ceuiented to a

height of five feet.

CoHstrnctiun. A complete fireproof con-

struction i.s nuieh the best from every point of

view except that of expense. It is feasible only

when the only restriction on the builder is safe

construction. In any case the stairways, stair

landing.s, and duml)\vaiter shafts with all open-

ings therein must be fireproofed. The ceilings

should be wire-lathed and plastered, both being

carried conqjletely across all floors to prevent

the communication of fire l)etween stories. The
first tier of beams shoidd be of iron with fire-

proof tloor construction. All toilet rooms should

have water tight floors and impervious .side walls

to a height of at least two feet.— George Hill.

TBN-POOT ROD. A device commonly used

by carpenters in setting up their work. (See

Kod.)

TENIA. Same as T;enia.

TENNIS COURT. A room arranged for

the ancient game ot' tenis, w'hich is very nearly

the French Jen de Faume ; one third as wide

as long, thirty or more feet high, receiving its

light from windows high in the wall. On one

of the long sides there i.s a high gallery for

spectators. In order that the white b.alls may
be the more easily seen, the walls are sometimes

black ; or, if the walls are made white for cool-

ness, as is said to be the case in India, the balls

are black.

TENON. The cutting of the end of a rail,

mullion, sill, or beam to form a projection

of smaller transverse section than the piece,

with a shoulder, so that it may be fitted into

a corresponding hole or mortise in another

piece. (See Mortice ; Shoulder ; Teaze Tenon,

below ; Tusk ; also Framing, Braced Fram-
ing-)

Teaze Tenon. A double tenon, one tenon

above another, with a double shoulder, wrought

on the top of a post, to receive two horizontal

timbers at right angles to each other. (Written

also Tease Tenon.)

TENPIN ALLEY. (See Bowling Alley.)

TENSILE STRENGTH. The strength of

a member or material to resist a tensile force,

i.e., a force tending to separate or break by
stretching ; an ablireviated and erroneous term.

(See Resistance ; Strength of Materials.)

TENSION. The opposite of compression

;

the force which operates by stretching, as in a

tie beam, a tie rod, a suspension piece of any
sort.

TENSION BAR. A bar or rod to which a

strain of tension is applied, or by which it is

resisted.
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TENSION MEMBER PIECE. In a

framt'work, truss, or the like, a [jiece calculated

to resist strains cjf tension ; as a tie.

TEOCALLI. The worship mound of the

Aztei-s. (See Mound.)— F. S. I).

TEOPAN. An Azt(M; building similar to

the 'I'lucalli, and like that devoted to the ser-

vice of the g(ids. — F. S. D.

TEOSCOPOLI. (See Theotocopuli.)

TEPIDARIUM. In ancient Roman baths,

a nxjui of intermediate temiierature between the

Frigidariuni and the (Jalidarium and fitted with

batlis to corrcs|)ond.

TERM. A terminal figine, especially one of

the sort called by the Greeks Hermes (which see
;

see also Terminal ; Terminus).

TERMINAL (n.). The ornamental finish,

or termination, of an object, corresjjonding .some-

times nearly to Finial or to Acroterium, but

applied to minor and subordinate uses. Thus,

the carved end of a bench, as in a church, is

called by this name. (Compare Knob ; Hip
Knob.)

TERMINAL (adj.). In Latin, having to do

with the liDiiian god Termimis.

A Terminal Figure is a decorative figure in

which a head, or a head and bust, or the human
figure to the waist and including the arms, is

finished by a block, prism-like, or shajjed like a

reversed truncated cone, and either plain or

decorated severely (See Gaine ; Scabellum.)

These figures are thought to have been used

originally for statues of Hermes as god of roads

and boundaries corresponding to the Roman
Terminus. Ancient Greco-Roman examples are

sometimes arranged for two heads attached at

the back and facing in opposite directions.

A Terminal Pedestal is a pedestal pre])ared

for a bust, so that the two together would be

a terminal figure.

It is to be noted, with regard to Terminal

Bust and Terminal Pedestal, that the whole

must be designed together as if one statue, and

of such height that, when the bust is set upon
the pedestal, the two together shall have a

height from the floor proportional to the size of

the l)ust itself.

TERMINUS. In Latin, the ancient Italian

god of landmarks, the guardian of property in

land ; hence the figure of that god, represented

without legs and feet to exjiress the irremovable

nature of the landmarks, the lower limbs being

replaced by a solid prism or inverted truncated

cone (see Terminal).

TERN PLATE ; TERNE PLATE. A kind

of roofing plate in which the alloy coating the

sheet iron is composed of tin and lead.

TERRACE. An embankment or prepared

and artificially levelled mass of earth, as where
in a garden the natural inequalities of the

ground have been regulated, or wholly artificially

raised surfaces have been prepared. Fonnal
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gardens depend very largely fur their effect upon

the proijer use of terraces, perrons being used

to comniuuicate from the level of one terrace

to that of another ; and, especially in a hilly

country, the whole design may be based upon

the succession of these horizontal levels marked

by their stone parapets. By extension (1) the

roof of a house when flat and very solid, inviting

the use of it in warm climates as a place to sit

after sundown
; (2) a balcony, but this use of

it seems to have been abandoned
; (3) a paved

or floored out-of-door platform, as if the floor

of a veranda without its roof and partial en-

closure ; often used in the United States for so

much of the veranda as extends beyond the

roof. — R- S.

TERRA COTTA, Hard baked pottery,

especially that which is used in architecture or

in decorative art of large scale. It may be left

with its natural brown surface unglazed and un-

coluured, or it may be painted as was customary

among the Greeks (see Antefix ; Grecian Ar-

chitecture ; Polychromy), or it may be covered

with a solid enamel of grave or brilliant colours.

In parts of Italy the architecture of the later

Gothic style and of the early Renaissance is

marked by the free use of terra cotta (see Ke-

ramics ; Robbia Work). In the nineteenth cen-

tury its use was largely revived, and in England

from 1860, and in the United States from about

1880, it has been freely employed in connection

with bricks of similar or agreeably contrasting

colour for the exterior of buildings, almost to

the exclusion of cut stone.

Gruner, Terra-cotla Architi'Cture of Xnrth Italy,

13th-l5th Centuries; Paraviciiii, Die Archi-
tektur der Lamhardei ; Strack, Ziegelbauvierke

de.s Mittelalters tind der Beiiaissance in Italien.

(See also bibliography for Keramics.)

TERRA-COTTA LUMBER. A light por-

ous terra cotta which can be readily shaped

with rough carpenter's tools, will hold nails

well, and can be used instead of boards for fire-

proof sheathing, and the like. (See Fireproofing,

cols. 2.0, 36.)

TERRASS. Same as Trass.

TERRAZZO VENEZIANO. An inexpen-

sive concrete pavement used for floors in the

province of Venetia, even in houses of some
pretentions to elegance. Lime-mortar made
unusually dry is tlie principal material ; in this

are inlaid small pieces of marble, usually not

too large to pass through a ring an inch and a

half in diameter. The whole is beaten hard,

nil)bed down, and jioli.shed. Fine examples are

given, full size, in (Jruncr's Specimens of Or-

namciitiil Art.

TERRE PLEINE. In French, a level plat-

form of earth ; used in English in fortification,

rarely elsewhere.

TERRONES 'WORK. (From Spanish,

terroiL, a clod of earth.) A wall or building
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constructed of earth, nuid, adcjbe, or similar

compact and uniform material which hardens as

it dries. (See Adobe ; Cajon ; Pise.)— F. S. D.
TESSELLAR. Made up of Tesserffi ; after

the fashion uf niu.saic work.

TESSELLATE (v.). To make an inlay or

mosaic of tesserae. Tessellated work is an inlay

of square pieces, generally small.

TESSERA (jilural Tessera-), a small, ap-

proximately cubical ]iiece of marble, glass, or

other hard material, usc(l in mosaic.

TESSIN, NICODEMUS (I.) ; architect.

Little is known uf his life. He studied in

Italy and in 1645 succeeded Simon de Lavall^e

as architect of the Swedish court. Among his

principal works in Sweden are the palace of

Drottningsholm, finished by his son, the royal

villa of Stroemsholm, and the mausoleum of

Charles Gustav.

Larousse, Dietionnaire ; Seubert, Kunstler-
Lexicon.

TESSIN, NICODEMUS (U.) ; court archi-

tect ; b. 1654; d. 1728.

He was the son of Nicodemus Tessin (I.) and
was educated at the universities of Stockholm
and Up.sala, Sweden, and learned architecture

from his father. He visited Italy and worked
four years under Bernini (see Bernini) and Carlo

Foutana (see Fontana). In 1669 Tessin was
appointed royal architect in Sweden. The royal

palace in Stockholm, burned in 1667, was re-

built by him. He finished the palace of Drott-

ningsholm, begun by his father, designed the

parks of Drottningsholm and Ulriksdal, and
made plans for the reconstruction of the palace

in Copenhagen, Denmark. He took an im-

portant part in public and j)olitical aft'airs.

Larousse, Dietionnaire; Seubert, Kunstler-
Lexieon.

TEST (v.). To ascertain the quality, espe-

cially the strength, of material by trial. For
buililing materials, such as stone, metal, and
tindjer of all sorts, powerful testing machines

are emjiloyed to ascertain their greatest endur-

ance under specific strains.

TESTER. A flat canopy, as over a bed,

throMi', pul]iit, or tomb.

TESTING. (See Test (v.).)

TESTUDO. In Roman architecture, an
arched vault or ceiling, especiallj' when sur-

based nr flattencil.

TETRAPYLON. Something characterized

by having four gateways as a building with a

nearly equal gateway in each of four sides.

Such a building is the well-known arch of Janus

near the church uf S. Giorgiu in Vclabro, Home,

and in a som<>wliat similar building at Constan-

tine in Algeria. (See North Africa, Architecture

of.)

TETRASTOON. .1. Having a porch or

portico on each of its four sides, as a cloister.
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TERRA COTTA: PALAZZO FAVA, BOLOGNA, OF WHICH THE DECORATIVE FEATURES ARE
ALL MOULDED IN CLAY AND FIRED.
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TETRASTYLB
B. Having tour iiorticues ; said of anj' build-

ing. (Rare in either sense.)

TETRASTYLE (adj.). Having four col-

umns in tlie front or end row; consisting of a

row or rows of four columns. (See Columuar

Architeeture, and the terms given there.)

TEXIER, CHARLES FELIX MARIE
;

arcliitect and arclueolugist ; b. Aug. i'l, 1802;

d. 1871.

In 1823 he entered the Ecole des Beaux

Arts and was appointed inspector of the [lublic

works of Paris in 1827. In 1833 he went to

Asia Blinor and made extensive explorations of

antique monuments. Eeturning to France in

1837 he presented the results of his investiga-

tions to the Academic and published Description

de I'Asie Minenre fuite par ordre du Gou-
vernement Jrant;ais (Paris, 2 vols, folio, 1839-

1849). In 1839 he visited Persia, Armenia,

and Mesopotamia, and published the results of

his exjilorations in Descripition de VArmhiie,
la Perse et la Mesopotaniie, (Paris, 1842-1849,

3 vols, folio). In 1840 Texier was appointed

professor suppAeant in Archieology at the College

de France, Paris. Jidy 8, 1845, he was sent

to Algeria as inspecteur general des hdtiments

civils. He published also Memoires sur les

ports antiques situes ct I'emhouchure du
Tihre, 18.58, 8 vo, L'Architecture Bi/zantine,

London, 1 865, folio, translated by R. P. Pullan,

and in collaboration with Pullan, Tlie Principal

Ruitis of Asia Minor, London, 1865, 1 vol.

folio.

Hevue Generate, Vol. 28 ; Nouvelle Biographie
generate.

TEXIER, JEAN LE (JEAN DE BEA0CE)
;

architect and sculptor.

Le Texier was employed in the construction

of the church of La Trinitt? at Vendome (Loir et

Cher). Kov. 11, 1506, he contracted with

the cliapter of the cathedral of Chartres to

rebuild the northern spire of that edifii'e, ac-

cording to a design on parchment wliicli he tliat

day exhibited. This new spire (cloclier neuf),
entirely of stone and one of the most splendid

examples of the Flamlwyant Gothic style in

France, was completed in 1513. In 1514 Le
Texier commenced the beautiful sculptured

screen which sniTounds the choir of the cathe-

dral. This work, on which many sculptors

were employed, was not finished at his death.

Before 1510 he enlarged the church of S. Aignan
at Chartres, by means of an arch with a span
of fourteen metres thrown across the river Enre,

on which he built the new choir of the cliurch.

Le Texier and Martin Chambigcs (see Cliambiges,

M.) were the last great champions of the Gothic
style in France.

Gonae, UArt Gothiqne; Gilbert, iSgline cathe-
drnlede Notre Dnmede Chartres ; T/Ab'bC Uulteau,
Denrripti'in de la Calliedrate de (Jliartres; Muno-
graplue de ta Cathedrale de Chartres.
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TEZCACOAC. An Aztec arsenal.

TEZCALLI. (See Calli.)

THALAMIUM. In Greek architecture, an
inner rouui or ciiamber ; especially, the women's
apartment.

THALAMUS. Same as Thalamium.
THATCH. Roof covering of straw or reeds.

Sucli a covering was generally 12 inches thick

in England, and is said to have been better

when several inches thicker. Wheat straw care-

fully combed and cleared of short pieces was
considered the best material, except where good
rushes were available. Thatch was often white-

washed as a partial preventive against fire, and
even plastering or clay applied in a thick coat

was used for the same purpose.

THEATRE. A liuilding prepared for per-

formances on the stage with some attempt by
means of scenery and costume to represent spe-

cial epochs and places as well as the special

personages of the drama. It is, however, sup-

posed by many archieologists following Dr.

Dbrpfeld, that the Greek theatre of the pre-

Roman time had no raised stage— that the

perfomiers occupied a part of the pavement not

raised above that of the orchestra. Where the

ruins of Greek theatres are known to contain

raised stages these are thought additions of

Roman Imperial times. The Greek theatres,

moreover, were rarely elaborate in tiieir archi-

tectural arrangement ; it was usual to take ad-

vantage of the slope of a hill and to conform the

arrangement of the seats to that natural slope

with but little alteration, while the skene, or

stage, with its surroundings and architectural

background, was rarely of much pretension.

The theatre at Epidauros is perhaps the easiest

to trace in all its parts of all the theatres of

])urely Greek design, as the stone steps forming

the seats are generally in place, and large frag-

ments of the prosceniimi remain within reach.

This also is known to history as the most ira-

])ortant and sjilcndid of the theatres of Greece,

the circular space occupied by the orchestra was
forty feet in diameter, with a fountain in the

middle evidently for the altar of Dionysos. The
low building liack of the stage is probably of

Roman time, but its design is as severe and al-

most as pure in detail as if it had been Greek

of the gi'eat period, so that we may infer that

the fame of the original theatre ascribed to

Polyclitos (see Polyclitos) still controlled the

Roman architects.

The Roman theatre, modelled upon that of

the Greeks anil consisting like it of a nearly

semicircular funnel-sliaped auditorium with seats

eitiier of wood or stone, iliH'ci'cd from its proto-

type in having a seniicivcular space reserved for

the choru.s, and a stage nuii'h enlarged, raised

high above the floor of the orcliestra, and backed

by somewliat elalioratc architectural structures,

often a two-story or three-story colonnaded
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building. The lavisli wny in wliicii the Konian

pro-consuls anil pnrtors Iniilt is exeini)litieil l)y

tiie comparative inilitt'erence siiown to taking

advantage of the ground, as v/eW as by tiie

costly architectural work of the stage and pros-

cenium. Where there was no convenient hill-

side the relief necessary was got by structures

of wood, under the Kci)ublic, and by structures

of stone toward the close of the Republic and

under the Empire ; the system often involving

very elaborate series of vaults, sometimes cylin-

drical, sometimes conical in shajie, and su])|)ort-

ing the ciineus or half cone of seats. The theatre

of Marcellus, at Rome, has preserveil for us

more of the exterior of the auditorium than any

other (see the cut under Alette), but the wall

behind the stage and the other structures there

can best be judged from the theatre at Orange

(Vaucluse) in the south of

France, where the great wall

forming the back or outside of

the proscenium stands almost

intact, 1+0 feet high. The col-

onnades of the stage, which in

this case was roofed and open

on one side only, can be partly

understood.

The modern theatre ditfers

from tiie ancient in being always

an enclosed building, one which

so far from being a public

monument with a serai-religious

purpose, is devoted to pure

amusement or to the dramatic

art in its higher sense combined

with amusement, and main-

tained by private persons for

gain. The only exceptions to this

rule are the subventions to the-

atres which are paid by certain European states

;

thus in Paris, four theatres are separately aided

by the state, the Thedtre Franrais being one.

A modern theatre, then, consists properly of

two buildings closely attached each to the other.

The one of these contains the scenery and the

galleries and passages for its arrangement and

its easy management, together with the Dressing

Rooms for actors, a Foyer or more foyers than

one, and some few private rooms and offices.

This buililing may be extremely simple, four-

square, and roofed with an ordinary low-pitch

roof, as nothing is needed liut a large, safe, un-

obstructed interior in which the theatrical engi-

neer and maeliinists can do their work. The
architect cannot be said to have anything to do

with the interior of such a building as we are

describing, except on the side toward the audi-

torium, where the great arch of the proscenium

must be built into the wall, and must be so ar-

ranged as to show with a decorative eft'ect or to

be compatible with other decorative arrange-

ments on the side turned toward the public.
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The stage projects at this point some distance

beyond the prosceiiium arch except in some few

instances, as where, in tlie great tiieatre of Bor-

deaux, the whole arrangement of the proscenium

wall is unusual and includes towers of masonry

which are utilized for boxes.

In the design of tiie opera house at Paris,

Tlu'dtre de I'Ojxhxi, the building of the stage

as described above rises high aljove the audi-

torium, the general lines of the design being

extremely realistic and logical.

The other building, that which contains the

auditorium, contains so much else in addition

to this that frecpiently the auditorium seems in

plan to be but a minor consideriition. In any

large modern theatre, vastly more sujierficial

space on any one horizontal plane is occupied

by lobbies, staircases, the foyer for the public,

Theatre of Roman Style at Iassus, Asia Mi.nok.

ticket offices, corridors, and the like, than for

the mere seating of the spectators. All this

has resulted from a natural evolution of the

central idea, which is to make a certain limited

number of people very comfortable during cer-

tain hours of the evening; and to provide for

their exit from the building in a very short sjiace

of time, either in case of necessity, as of an
alarm of fire, or for more convenience liotli to

visitors and attendants. This matter of exit is

especially important and is not adequately met
by the providing of certain doorways which can

be thrown open in case of need. The reipiisite

is that the doorways known to the public and
in daily use shall themselves be sufficient,

allowing of unencumbered exit by the mere
withdrawing or throwing down of slight tem-

porary barriers. The number of seatings is

generally kept down from considerations of

acoustics, of easy view of the stage from all

parts of the house, and of reluctance to have an
auditorium so large that it will be but rarely

filled. Thus, the opera house at Paris above
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alluded to, though built at lavisli cost between

1865 and 1875, jarovides for only 2156 spec-

tators; and the famous Thedtre Fraiirais,

largely supported by the state, which supplies

the house as well as an annual income, seats

but 1520 persons. The ftimous Odc'on, stand-

ing free on all sides and forming an architectural

monument of some importance, has 1650 seat-

ings. If this is expedient in the case of theatres

for ordinary dramatic performances, it is still

more desirable in the case of buildings for espe-

cially careful and serious musical entertainments

(see Music Hall).— K. S.

THEOPHILUS
Pefrassp t-i I.ccliat, Epidnure.

THEOLOGEION. In the Greek theatre,

the place where persons representing the deities

of Olynipos stood and spoke.

THEOPHILUS (Rugerus) ; monk and writer

on art.

Theophilus, supposed to have been a German
or Italian "priest and monk," wrote the medi-

aeval teclmical manual of the 'arts entitled

Diversum artium schedula. It was probably
written late in the twelfth century, although
the date is conjectured variously from the tenth
to the thirteenth. The work is divided into

'hf

Theatre: Kuins hf the Larger One at Pompeii.

THBODORUS OF SAMOS : architect and
artisan.

Flourished during the early jjart of the sixth

centurj- B.C., and was one of the princi]ial artists

of the earliest Greek school. In mui-h of his

work he was associated with Khcekos and
Smilis. Theodorus, Rhcx-kos, and Smilis built

the labyrinth at Lemnos. According to Herod-

otus, Rhoekos built the Temple of Hera at

Samos, a description of which was written by
Theodorus. Theodonis was consulted about the

construction of the temple of Artemis at Ejihesos,

begun about 576 B.C., and advised laying the

foundations in charcoal. Theodorus designed

the building calleil tlic Skias, at Sparta. Numer-
ous temple statues and works in the precious

metals were attributed to iiim, among others the

famous ring of the tyrant Polykrates of Samos,

and the silver wine 'cooler which was sent by
Croesus to Delphi.

Rnuin, (rfxrhiclitr, dcr gricchischen K'dnstler.

THEODOTOS
; architect.

Acconliiig to an inscription, Theodotos was
architect of the temjile of ^scula]>ius at Epidau-

ros, Greece, built between 380 and 375 B.C.
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three parts. The first part is on painting, the

second on the manufacture and painting of glass,

and the third on metal work. It was first

noticed in the last century by Lessing, who dis-

covered the manuscrij)t in the library at Wolfen-

biittel, Germany, of which he was librarian.

There are nianuscri])ts also in the libraries of

Leijjzig, Paris, Cambridge (Trinity College), and
Venice. Tlie first part was published by Raspe

in his Critical Essay on Oil Painting in 1781,

and the entire treatise by Leiste and Lessing in

the same year. A Latin and French edition

was jjublished by Count de rEscaIo]iicr in 1843.

Another French edition with notes by Bourassd

was jiublisiied by J. P. Migne in yoiivelle en-

ci/cldjK'ilie thi'iiIiKjiqiie, Vol. 12, 1851. An
English translation by Rcjbert Heudrie was pub-

lished in 1847 (.see bibliography). A transla-

tion of the second book (on gliuss), from the

French of de FEscalopicr, w:is published by

Winston in his Hints (see bibliography). Tlic

mamiscri])ts have been (Collated and the Latin

text published with a German translation and
appendix by A. Ilg (see bibliography).

Theophilus, ed. Ilg ; Theophilus, cd. Ilendrie
;
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A. Entrance to rear of stacrc

B. Staircase to dressing'

ruoius.

C. Service staircase.

D. Dwelling' of the janitor.

K. Entrance for the musi-

cians.

F. Foyer for the suiiornu-

meraries.

G. Foyer for stage carpenters

H. Post of the tircTnen.

I. Passag'e for scenery.

•I. Open court.

K. Passageway with stairs

to stage.

L. Stage.

M. Rorjin for direction of re-

hearsals.

N. Storeroom.

1. Public vestibule.

2 and 3. Ticket offices.

4. Receipt of tickets.

5. Office of commissary of

p'thce.

6. Police officers.

7. Staircase to the boxes.

8. Open courts with toilet.

9. Entrance for the chief of

the state.

10. Entrance for persons

alighting from carriages.

II. Staircase leading to bu.\

of chief of state.

12. Stairs for the audience.

i;l. Auditorium.

14. Communications between

the auditorium and the

stage.

The i)arts not referred to

are shops opening on the

street with private apart-

ments in the entresol.

THEATRE: PLAN OF THE THEATRE DU VAUDEVILLE, PARIS.
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THBOTOCOPULI
Winston, Hints mi (ihias P<iiuti>ig ; Westlake,
Histiiry (if Desirjn in Painted Glass.

THBOTOCOPULI, JORGE MANUEL
;

sculptor and urcliitect ; d. March 29, Kj.31.

A sou and jnipil of Domenic-o Theotocopidi

(El Greco). March 10, 1625, he was made
architect and sculjitor of the cathedral of Toledo

in Spain. In 1626 he began the cupola of the

Capilla JIuzarafe in this catheih'al, and finished

it ill 16.S1.

THBOTOCOPULI (TBOSCOPOLI) DO-
MENICO (EL GRECO)

;
painter, sculptor,

and architect; b. 1.548 (in Greece, or perhaps

in Venice) ; d. 1625.

THERMS
thermre in Rome in the reign of Diocletian, after

the completion of the establishment bearing the

name of that emperor, whicli was by far the

largest ; and over nine hundred smaller ones

under the control of private citizens.

Tlie pecidiarity of the architectural j)lan is

so great that it can be compared to tliat of no
other class of buildings. Tiie outer enclosure

of the therniie of Diocletian measured 1100 feet

nortlieast and southwest, and nearly 1200 feet

in the opposite direction, without including cer-

tain projections, as of e.xedrtE and decorative

alcoves and the like, of unknown use, one of

which, a rotunda, retaining its ancient cupola,

Metres
g ip so 30

Thkksilium at Mkgalopolis

A pn]iil of Titian in Venice, and in 1577 was
in Spain painting altar pieces in the style of

Titian. He designed the church of the C'aridad

and the city hall at Toledo, Spain, the church

of the college of Doiia Maria de Arragon at

Madrid, the church of the Franciscan Monastery
at lllescas, with the marble tombs of its foiuiders

wiiicli have been destroyed.

Stirling-Maxwell, Annuls of the Artists of
iSpnin.

Rermudez, Dicciunario.

THERMS. (Latin, hot baths ; a plural

noun.) .Vii cstalilishiiient for bathing, of which
tiiere are many in the ditfcrcnt cities of tlie

Roman Em])ire, some of e.vtraordinary size and

iiniiortance as works of elaborate architecture.

According to Lanciani there were eleven large
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is now the church of S. Bernardo. Witliiii tliis

and surrounded by open spaces the great block

of the therma? proper was about 4S0 by 750
feet, and included a vaulted hall (the Tepidarium)

80 feet wide, a jiart of which is now the nave

of the churcli of S. Maria degli Angeli.

Here, as in the other tiiernnv, the tepid baths

were small basins arranged around the edge of

the great liall of the te|ii(hiriuni. The caldariuin

or warm batli gave its name in like manner to

the halls in which such baths were contained,

which were in the large thcrnue circular and

crowned with a cupola ; but this form is not to

be supposcil esjiccially fitted for that jiurpose,

for in the Stabian liaths at Pompeii tlic frigi-

darium is circular, the caldariuni a rectangle

with an apse, and the tepidarium a simple rec-
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THERMOSTAT
tangle, while aimther oild Ixitli, the swimming
basin, is entirely out of duors in this and in the

other public therniie of l'um|)eii, an arrangement

whicli suits the nmeh warmer climate of that

city. The hiconicum or sweat bath differs

greatly in different establishments as to size,

form, and connection with the other rooms, in-

dicating a natural difference in the habits of the

people. The vast e.xteut of the therma; is to

be accounted for <inly by noting the jialestne or

grounds for running and for e.xercise, lecture

rooms, lil)rarie.s, rooms, and porticoes for con-

versation, all of which were provided within the

walls, and were elaborately built and richly

adorned. (For a description of the Thernue of

Caracalla see Roman Imperial architecture ; see

also Italy, part IX.)— R. S.

GeymuUer, Ddcnmeiits Iiii'dits sitr les Therme.s
iVAiirippa, le Pantheon el test Thermes cle DioclHien ;

Nispi-Landi, M. A. e i suai tempi; le ternie ed il

I'aiitlieon ; Mau, Pompeii, Its Life and Art ; also

Hestaurations des Monuments Antiques (Firmin-
Diilot), Vol. for 1825, Thermes de Caracalla ; for

18il, Thermes de DioclHien; for 1871-1872,
Thermes de Titus.

THERMOSTAT. (See Electrical Appli-

ances.
)

THBRSILIUM. A building at Megalopolis

in Greece, described by Pausanias (VIII.,

XXXII.) as already in ruins, and as a council

house for the Arcadian Ten Thousand. Recent

excavations show that it was a hy]30style hall,

3500 square feet in area. It is fully discussed

by Fraser, op. cit.

J. (i. Fraser, Pausanias' s Description of Greece.

THESEION. A temple or sanctuary dedi-

cated to Theseus ; especially a hexastyle peripte-

ral Doric temple remaining at Athens, and long

known by that name ; but now ascertained to

be a temple of Hephsestus (Vulcan).

THESILIUM. Same as Thersilium, prob-

ably a mistaken reading.

THICKNESS (v.). To bring to a uniform

thickness ; thus, it is common in specifications

to state that the planks, as of a floor, must be

accurately thicknessed. (See Match, v.)

THOLOBATE. The circular substructure

of a diime.

THOLOS. In Greek and Greco-Roman
architecture, a round building. The Tholos

of Epidauros in the Morea, near the eastern

coast, is the most celeliratcd ; for, although en-

tirely in ruins, it has been theoretically restored

with great appearance of authenticity, and was
evidently a building of extraordinary beauty.

The interior order was Corinthian, and this

affords, probably, the earliest instance which
we have of fine Corinthian capitals in a build-

ing of pure Greek style. One capital was
found in a kind of crj'pt or cell, underground,

and was worked with the leafage differently

subdivided in ditt'erent parts, as if experimen-

tally, the capital having served to all appearance
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as a guide to the workmen who carved the

others. (See cut, Vol. I., cols. 679, G80.)

liesides the articles in archajological periodicals,

the student should con.sult the work by De-

frasse and Leehat, Epidaure, lic.stunralion

et Di'scriptioii, Paris, 1 89.5. These writers

think that the thohjs was a spring house built

over a sacred well which is known to have

existed at Epidauros and to have been dedi-

cated ti] the tutelary deity Asklejiios. — R. S.

THOLOS OF ATREtis. (See Treasury of

Atrrus.)

THOMAS DE CORMONT. (See Cormoiit,

TlK.ni.o .1.-.)

THOMPSON, SIR BENJAMIN ; Count
Rumford ; b. March 26, 17.03 (at Woburn,
Massachusetts); d. 1802 (at Paris); soldier

and scientist.

The famous Benjamin Thompson who re-

ceived from Charles Theodore, Elector of Bava-
ria, the title of Count Rumford, laid out the

EiKiliseher Garten, in Munich, Bavaria. (See

Sckell, F. L.)

Renwick, Lil'e of Count livmford; American
Architect, Vnl. 'X.xil., :!o:!.

THOMSON. ALEXANDER ("Greek
Thomson"); architect; b. 1817 (at Balfron,

Scotland) ; d. 1875.

He began life in a lawyer's office, where he
was discovered by the architect, Robert Foote.

About 1834 he entered the office of John Baird

in Glasgow. Thomson made a special study

of Greek architecture, and was famous for his

successful adaptation of Greek motives. Among
his many works in Glasgow are the churches in

Caledonia Road, Vincent Street, and Queen's

Park, the Egyptian Hall in Union Street, and
many buildings in Gordon Street.

Obituary in British Architect, Vol. III., 1875;
Stephen-Lee, Dictionary of Xational Biorjraphy.

THORNTON, DR. "WILLIAM ; architect.

The fir.st advertisements in the competition

for the Cajiitol at Washington were published

in March, 1792. In October of that year Dr.

William Thornton of the i.sland of Tortola in

the West Indies wrote to the commissioners

asking permission to compete. His plans were

submitted early in 1793, were much admired

by the commissioners, and April 5th were
approved by President Washington. The de-

signs which were considered second in point of

merit were those of Stephen Hallet, who was
placed in charge of the construction of Thorn-

ton's design under the general direction of

James Hoban (see Hoban), architect of the

White House. Hallet was discharged Nov.

15, 1794. Sept. 12, 1794, the President

appointed Thornton to be one of the commis-
sioners in charge of the District of Columbia,

and he had general sujiervision of the Capitol

until his office was abolished in 1802. At this

time the north wing of the older part of the
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Capitol, now occuijieJ by the Supreme Court,

was complete, and the foundations and base-

ment story of the south wing were partially

laid. The exterior of this part of the building

THORPE
THOROUGH STONE. Same as Tlirough

Stone.

THORPE, JOHN ; architect.

The author of an architectural sketch book

Pif
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sketches of existing buildings, others are copied

from Freiicli works on architecture, especially

those of Jacques Androuct Du Cerceau (see

Androiiet Du Cerceau, J. (I.)). There is also a

recortl of a payment made to him in tlie issues

of the Exchequer.

Gotch, John Thorpe in Building News, 1884,

Vol. XLVl. ; Gotch and Brown, Benaissance in

EnglamJ.

THREE-CENTRED. Drawn i'rum three

centres ; constructed on three centres. (See

Basket-lianiUe Arch under Arch.)

THREE-COAT WORK. Plastering put

on in three coats ; superior to two-coat work.

Ordinarily, in three-coat work the first coat is

rough mortar, the second is scratched, that is

to say, scored with the trowel so as to enable the

finishing coat to hold to it more flrndy, and the

third is the finishing coat, which may be of

sand finish or white finish.

THREE PAIR. (See Two Pair.)

THRESHOLD. The sill of a door. The
word is iuu'Llly used iu connection with modern
buildings, and has gained a rather poetical sig-

nification, being used in a general rather than

in a particidar sense. (See Saddle, A. ; Sill.)

THROAT. In a chimney, the passage from

the fireplace to the fine. (See Chimney.)

THRONE. A chair of state, especially one

appropriated to a monarch, or in ecclesiology,

to a bishop (see Bishop'.s Throne). The throne

of modern European sovereigns is mei'ely an

elaborately decorated armchair distinguished by

its position on a raised platform and beneath a

canopy with hangings, upon which emblems,

heraldic devices, and the like may be em-

broidered. Eastern princes, whose position

when seated is usually cros.s-legged or sitting

upon the heels, have thrones which allow of a

different treatment, and the throne in Persia,

and anciently in other lands east of the Medi-

terranean, is a very splendid structure four or

five feet wide anil of twice the deptli, sujiported

by a number of columns, and covered with rich

decoration and often with applications of costly

materials. On the other hand, the Mikado of

Japan seems not to have occupied a throne of

any sort before the change in the government,

but a raised platform only ; and the Shogun in

ancient times, and the Tenno to-day, like the

princes of China, seem to have used a highly

decorated armchair, or in some cases a camp-

stool curiously recalling the use of the curule

chair by ancient Roman magistrates.

THRONE ROOM. A chief room of state

containing the tlimne upon a dais and under a

cano]iy.

THROUGH. In masonry, same as Per-

pend. (Conqiare liimd.)

THROUGH STONE. A bond stone pass-

ing through the wall and showing on both
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faces, as distinguished frcjm a Stretcher. (Also

Thorougli Stone.)

THRUST. A force whii-h pushes and tends

to (•omitress, itu.sIi, disjilace, or overturn a body
;

as the thrust of an arcii is the force tending to

I)Ush back or overturn the pi(!r or aliutment.

In an arch it may also be defined as the hori-

zontal conq)onent of the reaction of the abut-

ment, and, then^fore, uniform throughout the

arch. -\\. l;. II.

THULITE STONE. A red or pink man-
ganese epidote of a fine granular texture and
pleasing colour. As yet but little used. Found
at llinderlieim, .Xorway. — U. 1'. M.
THUMB PIN ; THUMB TACK. A short,

sharp pin with a large. Hat head, designed to be

thrust in by the pressure of the tlunnb ; us(«]

by draughtsmen.

THYMELE. In Greek architecture, an
altar ; specifically, the altar of Dionysus, stand-

ing in the centre of tlie orchestra of a Greek
theatre, ami around which the chorus per-

fornieil their evulutiniis.

TIBALDI, DOMENICO; architect; b.

I54I ; d. 1583.

A younger brother of Pellegrino Tibaldi,

whom he assisted in many of his undertakings.

He built the choir of the church of S. Pietro,

the archbishop's palace (1.575-1577), the Pa-

lazzo Magnani Giadotti in the Piazza Rossini

(one of his best works), the Palazzo Matteo,

and the court of the Palazzo di Giustizia, all at

Bologna. Although in the baroque style, his

work shows much classical refinement.

(For bibliography, see Pellegi'lno Tibaldi.)

TIBALDI, PELLEGRINO; painter and
architect; b. 15l'7 ; d. l.Jl)8.

Tibaldi began as a painter, the pupil of

Danielo da Volterra (see Ricciarelli). He was
especially patronized by San Carlo Borromeo at

Milan. Tibaldi applied the principles of Vig-

nola (see Barozzio, G.) to a large number of

churches and palaces. In 1560 he began the

reconstniction of the fa(;ade of the cathedral of

Milan. Of this work five doors and five win-

dows remain. He built the fine church of S.

Fidele, Milan, begun 1569, the court of the

archbishop's palace, Milan, 1570, the Palazzo

della Sapienza, Pavia, 1562, the church of S.

Gaudenzio, Novara, 1577, the church of S.

Francesco da Paola, Turin, and the court of the

University, Bologna, 1570.

Miintz, Benaissance; Gurlitt, Gfeschidite des
Barni-lrstilcs in Itnlien ; Ebe, Spdt-Benaissance.

TICPLANTLACALLI. (See Calli.)

TIE. Anything which is used to resist a

pull, as to prevent the spreading of the two
sides of a roof, the separating of the two solid

parts of a hollow wall, the collapsing of a

trussed beam, and the like. Bluch used in

composition. (See Tie Beam and other titles

below.)
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Chain Tie. An iron tie to connect and hold

securely the columns and piers in arched con-

struction, or other parts of masoniy buildings,

by means of tie bars or rods having an eye at

each end set upon the hooked ends, or pins, of

other bars set in the masonry. Chain ties of

many-linked bars were used to excess in French

buildings of the last century, and are still used

in Paris to tie tlie walls together througli the

floors, even where iron beams are used for the

latter. Chain ties are also employed as belts

about the bases of domes, and in consolidating

defective masonry. (See Chain.)

Land Tie. A tie rod or chain tie used to

hold a retaining wall, or out-of-door flight of

staii's, or tlie like, against the pressure of tiie

earth, as after rain. It is built into the wall

and may he secured to a massive pier, or sim-

ply held to the earth by means of timbers or

stone beams set crosswise.

TILE

TIJOU, TEAN ; ironworker.

Tijou, a French ironworker, was employed
by Sir Christopher Wren to make the iron

screens in S. Paul's cathedral. He made the

fine gates on the north side of the Long Walk
at Hamjjton Court, whieli are now in tlie South

Kensington ^Museum. He published Nouveaa
Here de desseins (1 vol. folio, 1693).

Blomfield, Renaissance in Enijland.

TIKI. (See New Zealand, Architecture of.)

TELE. ^1. Primarily, a piece of solid ma-
terial used for covering a roof of a building.

Roof tiles may be either flat or may be of dif-

ferent sections, so as to produce ridges and
valleys, and so that one form covers the joints

between tiles of another form, as will be ex-

plained below.

B. Any .slab of hard material, large or

small, but especially one of many rather small

pieces, used together to form roofing, flooring,

Tiles of B,\ked Clay for holdixg together the Parts of a Hollow Wall;
THE Slope coming in the Air Space.

TIE BEAM. In common wooden framed

construction, especially in roofing, the large

horizontal piece which crosses from wall to

wall, or between any points of support, forming

the lowest member of a truss, and into wliich

the rafters are framed, its centre being often

kept from sagging by a king-post. (See Roof;

Truss.)

TIE ROD. A rod, usually of iron, used as

a tie to prevent the spreading of an arch, or of

a piece of framing in w'ood or iron. In the

commonest form it replaces the tie beam, the

king-post, or other simple member intended to

resist tension.

TIEPOLO, GIOVANNI BATTISTA ;

painter; b. 169:5; d. 1770.

By a sympathetic study of the great dec-

orators of the sixteenth century, Tiepolo suc-

ceeded in reviving their methods and traditions.

He painted an extraordinary series of frescoes

in Venice, Wiirzburg, and Madrid.

Urbani de Gheltof, Tiepolo; J. E. Wessely,
Tir/uiln; Zanetti, Pittura Veneziana; Molmenti,
1.(1 Villa Vabnarana; Lanzi, Storia Pittorica

;

Orhi ml i . A hfrethifin.

TIERCE POINT. (See Tiers Point.)

TIERCERON. In later mediajval vaulting,

a secon.larv i>r interinediate rib springing from

the pier on eitiier side of the diagonal ribs or

arcs doubleaux.

TIERS POINT, In French, the point

wlic-p' thi- two deterniining arcs of a pointed

arcli meet, the apex. Tlie term means originally

the tliircl or culminating \nni\i of a triangle.

Arc en Tiers Point. A pointed arch.
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wall facing, or the like. Much the greater

number of tiles have always been made of

baked clay in some form ; but marble, stone,

and other materials are used.

(J. By extension, and because of the appli-

cation of the name to all pieces of baked clay

used for accessories to building, a piece of drain

pipe ; one section of a continuous tube. In this

sense often called Draining Tile or Drain Tile.

D. A piece of liard material, especially of

baked clay, used for any purpose whatever,

even for the preserving of written records, as

in the case of those libraries entirely composed

of inscribed tiles which have been found in

Mesopotamia. (See, for the manufacture of

Tiles, Keramics.)

Am6, Les carrelages hnailles du moyen age et

de la renaissance; Bourgoin, Les Arts Arabes

;

Brenci and Lessing, Majolika-Fliesen ans Siena,
1500-1550 ; Jacobstlial, SYid-italienische Fliesen-
ornameyite, nach OritjinaUinfnahmen; Prisse

d'Avennes, VArt Arahe d'apres les m(inume7its
du Kaire ; Rossi, Musaici Cristimii e snrjgi dei

pavimenti de.Ue chiese di Homa (for pavements of

marble, etc.).

Book Tile. In the United States, a hollow

terra-cotta tile for light fireproof roofs and

ceilings ; so called from its having the form

of a closed book. Wlien laid, the convex edge

of one fits into the concave edge of the next,

the other, plane <'(Iges being sujijiorted by light

T irons, or the like.

Covering Tile. Same as Tcgula.

Crest Tile. One made to form ]iart of a

cresting or I'idge covering, a-s of a roof. It may
form ])art of a very elaborate cresting.
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Crown Tile. A fl:it roofing tile, called also

ill Eiigkaul " jilaiu," " thaek," or "roof" tile.

Tlie size has varii'il under ditlercnt royal or

{larliamentary aets ; 5 J l)y 'J.V inches and G.V

by 12.V inches, | incii tiiick, are connnon sizes.

Tlicy are laid lilvc slates with two nailings

upon laths or battens, with or without mortar.

The term is also applied to a Ridge Tile.

Dutch Tile. A wall tile of enamelled anil

Iiainted earthenware ; the term was apjilieil

originally to tiiose made at Delft and elsewhere

in tiie Netiierlaiids, and used for the facing of

chimney pieces and tlie like. They are gen-

erally painted in dark blue on a white ground.

Encaustic Tile. In English keramic work,

a tile deciirated with a painted pattern, as dis-

tinguished from one of a uniform colour, which

is called a mo.saic tile. The term " encaustic
"

is inaccurate as used here, and is to be consiil-

ered a trade name.

Foot Tile. A paving tile 12 inches scpiare.

Gutter Tile. Same as Imbrex.

Hip Tile. A Ridge Tile so formed as to

serve for the covering of a hip ; each tile

lap) ling over the one next below.

Hollow Tile. Same as Hollow Brick (which

see under Brick).

Pan Tile. ^-1. A roofing tile having a con-

cave surface, distinguished as an Imlirex or

Gutter Tile, alternating with one having a

convex surface, distinguished as a Tegida or

Covering Tile ; the joint between two of the

former is covered liy one of the latter, so that

when laid, the surface of the roof presents a

series of ridges and furrows running continu-

ously from tiie ridge to the eaves ; hence, this

species of tiling is sometimes called ridge and
furrow tiling.

B. A roofing tile made with a ridge and

ftin'ow in each piece, or with a double curva-

ture, so that, wiien laid, the ujjturned edge of

the concave part of one tile is fitted to the

downward-turned edge of the adjoining tile,

making a water-tight joint, with the same
general ett'ect as is secured by the first-named

system.— H. V. B.

Plane Tile. A flat roofing tile, usually

about the size of a small slate.

Ridge Tile. A tile of arched form made to

fit over a ridge and to correspond with the

pan tiles or flat tiles of the roof. Somewhat
similar tiles are laid over the hips. Otherwise

called erowu tiles. In some cases the raised

arched ridge is a part of the same tile with the

flat covering jjart. Tlie whole is then called a

ridge tile.

Roll Roofing Tile. One of which the joints

are covered by overlap, or of separate gutter-

shaped pieces inverted. When laid sucii tiles

form a series of continuous ridges alternating

with furrows running at right angles or diago-

nally to the ridge pole.
,
(See Pan Tile.)
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Wsdl Tile. Tile, thinner than floor tile,

especially ada]it(ul to the facing of a wall, as in

the lining of a passage or in a bathroom.

Weather Tile. A tile used as a substitute for

shingles, slates, or weatherboards in covering

the walls or roof of a frame building ; such

tiles are thin, jiierced with holes for nailing,

arranged to overlap, and often cut with round

or pcilyLr"nal-sli;iper| tails.

TILE CREASING. (See Creasing.)

TILE PIN. A iiiii of hard wood passing

through a hole in a roof tile and into the wood
beneath to keep the tile in place.

TILING. A. The art and the practice of

laying tile of any description.

2). A quantity of tile taken together and

acting as one covering, facing, or the like, as in

the ]ihrase, a floor covered with tiling. (Sec

Kenuiiir^ : Tile.

)

TILTING FILLET; TILTING PIECE.
Same as Arris I'illet.

TILT YARD. A jilaee reserved for the

joust and the tournament, and in later times

for riding at the ring, and similar exercises.

Such grounds were not always mere lists en-

closed from the open country, but were some-

times reserved in the courts of castles ; indeed,

the outer court, or Hasse Coiir, was often

arranged for this purpose. (See List.)

TIMBER. Wood, whether growing or cut,

of such quality and size as fit it for use in

building ; excluding that which has been cut

up into planks or boards, and, in the United

States, that cut smaller than about 6 by 6

inches. (See Scantling.)

TIMOTHEOS ; sculptor.

According to an inscription of about 375 B.C.,

Timotheos made the sketches from which the

sculptural decoration of the temple of iEscula-

pius at Epidaurus in Greece was executed.

The inscription gives the names of the sculptors

who carried out -the work. He was also asso-

ciated with Bryaxis (see Bryaxis), Leochares

(see Leochares), and Scopas (see Scopas), in the

decoration of the mausoleum at Halicarnassus.

Detrasse et Lechat, Epidaure ; Cavvadias,
Epiclaure.

TIN. Same as Tin Plate ; the abbreviated

commercial term.

TINO DI CAMAINO : architect and
sculptor.

A pupil of Giovanni da Pisa (see Giovanni

da Pisa) who was employed on the cathedral

of Siena after 1300. He made several monu-
ments in Florence, the most important of which
is that of the Emperor Henry VII. In the

will of Maria, widow of Charles II. of Naples,

Tino is chosen to construct her tomb. He is

mentioned in other documents as architect of

several buildings in the vicinity of Naples.

Reyraond, Sculpture Florentine; Perkins,
Tuscan Sculptors.
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TIN PLATE
TIN PLATE. Slieet-iron plates coated

with tin, after having been cleaneil, toughened,

and annealed by various mechanical processes.

It is largely used for the covering of roofs of

very low pitch ; and also for fla-shing in con-

nection with slate and shingles.

TINTORETTO (JACOPO ROBUSTI)
;

painter.

Ridolti's MaruriijUe is the principal source

of iidbrniatiun about Tintoretto. He served a

short apprenticeship with Titian and Schiavone.

Tintoretto was a most prolitic painter, and the

greater part of his work is to be found in

Venice. The most important of his mural

pictures are iu the church of S. Maria del' Orto,

the Scnola di S. Kocco, and the Doge's Palace.

Ridolfi, Le Maraviylie delV Arte; Janitschek,

TinUirr-t iu Dolmie Series; Berens(.)ii, Venetian

Painters of the Renaissance; Lanzi, Storia

Pitturica.

TI'PI. (tee'-pee). [From the Dakota " ti,"

a house. As " pi " is a common plural ending,

it is probable

that in the be-

ginning the form
" tipi," applied

to a single

structure, grew
out of our mi.s-

taking plural for

singular.] (See
" ti " and " pi

"

in the Dakota-
English Dic-

iinnani, Vol. VII. ; Contributions to jV. A.

Etluwlogii, U. S. G. S., pp. 421, 467.) The
Dakota special name for skin tent is ii:a-ke.'-)/a

(wah-kay'-ah), and for any shelter, ico'-ke-ya.

A conical Indian tent composed of a number
of poles, with their upper ends tied together

near the top, spread into a circle on tlie ground,

and covered with skins, or in recent times with

canvas. Primarily the portable tipi is a Dakota
structure, belonging to the Plains, but the same
thing is in wide use among other Indian tribes,

-and the term now has an ecjual range. _ The
tipi has also been copied with modifications in

the United States army " Sibley " tent. As a

portahli' skin tent it seems to have been per-

fected by the Dakotas, but it should be noted

that other trilies (as well as the Dakotas) made
liark-covercd tents, and the Iroijuois constructed

a triangular one with Ijark covering, on similar

])rinciples. The poles of the tipi are 7 to 20 or

30 in number, and 15 to 18 feet long, tied to-

gether near the small ends, while the large ends

enclose a circle 10 or 15 feet in diameter. Ac-

cording to Morgan the jiroper number of poles

is 13. The cover, being drawn around the

poles, is pinne<l together by sticks thrust cross-

wise through hiilcs, or laced, for about the middle

third of the distance from top to bottom, leav-
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Tipi of Bcffalo Hide:
D.\KOTA TyI-E.

TOLLHOUSE
ing the lower third open for a doorway and the

upper third for a smoke outlet. Tlie door was
protected by an extra skin fastened, only by the

top, to the tent outside, and spread by a stick

fixed transversely near its upper end. Some-
times a loose skin was adjusted outside to the

apex of the tent to form a hood that could be

turned according to the wind direction ; but the

usual practice was to place long outside poles

in pockets provided in each of the two triangidar

ends of the skin cover, by means of which these

tlajjs could be arranged from below. If there

was no wind, they were both left open ; but

otherwise they were adjusted accordingly, the

windward flap being set high, while the leeward

one was drawn down close to the frame, leaving

only hole enough for the exit of smoke. The
tipi was fastened to the ground by pegs through

holes in the edges of the skins made for the

purpose, and in high winds stones or otlier

weights weie laid on the bottom portions. In

travelling the poles were attached to the sides

of horses ; and the long ends, trailing on the

ground, furnished a vehicle for various articles

of baggage.— F. S. Dellenbaugh.
TIPPLE HOUSE. A rough shed or house

to pvutict the tijiples or dumps of a coal

mine.

TIRANT. A tie rod or tie beam. (An-

ciently tiraiuit.)

T IRON. In Iron Construction, a member
approximating in section to the form of the

Roman letter T (compare I Bar, etc.).

TITIAN. (See Vecelli, Tiziano.)

TIYOTIPI. Among the Dakota Indians, a

Soulier's hulge. A sort of council tent, as well

as a feasting and lounging place. Regulations

for the camp, and esjjecially for the himt, were

made in it and published by means of a crier.

(See Tipi.) — F. S. D.

TLILLANCALLI. An Aztec building used

for a military school. — F. S. D.

TOIL. In a hinge, tiie same as Flap.

-(A. P. S.)

TOILET ROOM. A. Same as Lavatory.

B. In a hotel, railway station, theatre, or

the like, a room for washing, u.sually having

water-closets, etc., connected with it, and often

having in connection with it a place for the

storage of out-of-door garments. (Compare

Cloakroom ; Coatroom.)

TOLEDO, JUAN BAUTISTA. (See Juan
Bautist.-i di Tolidn.)

TOLLBOOTH. A stall or oflice where tolls

in any sense are to be paid ; hence, by extension,

in a way variously explained, a jail, especially

in Scotland.

TOLLHOUSE. Same as Tollbooth in its

original sense ; in the United States a house

near tiie tollgate of ji turnjiike or liridge where

tolls ai'c paid, and serving as the residence of

the keeper.
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TOLMEN
TOLMEN. Saiuc :is I )ciliii('ii ; but some

attciii|it lius liccii iiiaili' t(i ajiply the term to a

stoiu! iiierced liy a hole, of prehistoric or un-

known ilate.

TOLOMEI. (See Federijilii.)

TOLSA, MANUEL ; arciiitect, engineer,

and sculptor ; b. about 1 750 (at Valencia, Spain)

;

d. about 1810 (in Mexico).

In 1781 he went to Mexico as government

architect. He directed the erection of the tow-

ers of the cathedral of the city of Me.xico, 1 787-

1791, designed the College of Mines in Mexico,

1797, and other buildings. In 1798 he was

appointed director of the Academy of S. Carlos,

city of Mexico. His chief work is the tine

equestrian statue of Cai-los IV., now in the

Pasco de Bncareli, city of Mexico.

AppU'ton, ('i/iiiifiirfliti nf Aiiiiriciiii liiiiijriiiiJiij.

TOLTEC ARCHITECTURE. That of the

pre-Aztec inhabitants of Mexico and contiguous

country, attributed to a race called Toltec. (See

Mexico, Arcliitectuve of, g I.)— F. S. D.

TOMASO DI ANDREA PISANO ; scul])-

tor.

According to Vasari
(
Vita, di Andred

PisMio), he completed the Campo Santo and
Campanile at Pisa. Documents of 1368 dis-

covered by Professor Bonaini prove that he was

the son of Anilrea da Pisa (see Anilrea da Pisa).

Vasari, Milanesi ed. ; Vasari, I51ashfield-Hop-

kiiis ed.

TOMB. Primarily, a grave, periiaps a hol-

low in a rock or a natural cave used for this

purpose rather than an excavation in the earth.

More usually, a monument of some importance,

but always jjlaced at a grave or erectetl for the

purpose of forming the burial place within itself.

Thus, the tombs in many churches and some of

those erected out of doors during the Middle

Ages contain each a sarco)ihagus in which the

body was really laid, the lid being usually very

heavy, and commonly secured as strongly as

possible. The Clenotajjh is sometimes, but im-

properly, called a tomb.

A tomb of the most magnificent sort is often

called a Mausoleum ; one of the simplest sort is

called Gravestone, burial slab, or the like.

Dilference in custom is extremely marked in

the matter of tombs, as of all btirial arrange-

ments. The tower-like structures on the hill-

sides above Palmyra seem all to be of Roman
date. They have but little ornamentation, and

their comparatively great size (one of them is

80 feet high and nearly .30 feet sipiare) and

their striking composition, are all that call

attention to them ; but these are rather close

copies of Greek tombs certainly four hundred

years earlier, of which some still remain on the

hillsides of Asia Minor, and some have been re-

moved bodily to European nuiseums. The
famous Harpy Tomb (which .see, below) is one of

these. Other Greek tombs exist on the main-
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hind of Greece and in tlie colonies (for those

which arc merely slabs, however rich, sec Grave-

stone ; Stele). Large ones are the Nereid Tomb
(whicii see, below); the Heroiin, so called, of

Gjolbaschi (which sec, under Heroum) ; the

Lion Tomb at Cnidus (Knidos) (.see Lion

Tomb, JI., lielow) ; and of irregular work, the ex-

traordinary tombs, partly rock-cut and jiartly

built, recently discovered in the hill ('ountry (jf

Asia Minor (for one of which see Lion Tomb, 1.,

below). The Romans of tiie Empire, although

using cremation rather than seijulture, and

plaiung the cinerai-y urns in Columbaria, yet

made these rece])ta(.'les into decorative structures

;

moreover, sepulture was never entirely aljan-

doned. The result is that the Campagna of

Tomb, Fig. 1, of the Two SE-iTS, Cervetri,
Italy

;
Pl.vn .

A, entrance. B, outer chamber with the two seats, C, and
later sarcopliagi, I). E, G, II, K. Tonibal chambers with
phitforms. F, on which bodies were laid. L, chauiber with
sarcoi»ha{,'i.

Rome contains many tombal structures ; and
ruins of a vast number can be traced. These

were commonly arrangeil outside the gates of

towns, as in the well-known case of Pomjieii,

and on the Via Appia, south of Rome ; but also

in what seem to have been private plots of

ground, probably not often reserved for the ex-

press purpose of a tomb, but rather forming

part of the gardens, etc., accompanying a place

of residence. The tomb of Cecilia Metella, and

several others named in the subtitles, are in-

stances of these. The pyramid of Caius Cestius

and the sarcopliagus of the Scipios are earlier

instances of the same sort of decorative treatment.

The tombs of Moslems generally take the

form of a nearly square vaulted structure of

brick with a small dome. The vaulted chamber

above ground has a door of entrance, and it is

customary to resort there at certain times. The
actual grave is usually a vaulted chamber be-

neath. The most magnificent tombs among the
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Tomb, Fig. 2, of the Two Seats, at Cervetri, Italy. See Plan.

Battlements akk
fiG. 4.



TOMB
Moslems are tliu.sc Imililinjjs outside tlie walls

of Cairo, generally called tomb mosques. These

are really i)laccs of worship, and might perfectly

well be coiniiared with tiie mosques of the city

itself, or of other centres of the worship of Islam.

There are a number of these buildings, larger

and smaller, aonw. of them adorned witii mina-

rets of extraordinary beauty, and they form

TOMB
Tombs of the neoi-lussic period in Europe

have been generally set uj) in churches. Even

those of princes iiave seldom been large mauso-

leums, especial memorials taking generally other

forms, as votive duipels, or monuments, uncon-

nected with the; grave itself The same ten-

dency existed thninghout the nineteenth century.

The toudj of the private jierson of wealtii is apt

Tomb, Fig. 4, Section (see Fig. 3). The Solid Coke of M.\sonry faced with Blocks of Cl't
Stone was originally crowned by a Conic.\l or Stepped Roof-like Covering.

almost a town outside the eastern gate of Cairo,

which is known by tiie common name of Karafa,

or the cemetery. Among the Christian nations

of Europe the tomb took many forms, which are

best described under the subtitles : Altar Tomb
;

Wall Tomb ; and the like. The most important

out-ofdocir structures of the Middle Ages are

those at Verona (for which see Scala Tomb,
below).
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to be a family monument (cmnpare Grave Monu-

ment), and in connection with this, the family

tombs of American cemeteries siiould lie men-

tioned, which have usually a chamlier for the

access of the living, and separate receptacles for

cotBns opening out of it on one side or on many
sides, or opening upon a burial chamber beneath

the pavement. These " family vaults," as they

are popularly called, are sometimes of great size
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TOMB
and cost ; one near New York city is octagonal

and of general Byzantine form, vaulted and very

Tomb, Fig. 5, that of Iamlichus, Palmyka, a.d. 83.

massive, each side of the octagon having three

receptacles for coffins opening sidewise into the

Us2s'^2" ff] lip

:L,. i iJIi.

IciMii, I'll.. II, THAT (IK lAMLirnus; Section,
SEE Fig. 5.

central chamber. The more usual ibrm is, how-
ever, a parallelogram with some reference to the
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form of a Greek tenijile, anil this, although en-

tirely above groiunl or built upon a hillside from

whirl] it seems to emerge.— R. S.

Altar Tomb. A tomb built in the general

form of an altar. This kind of sepulchre origi-

nated from the custom the early Ohristiiins iiad

of placing beneath or within their altars the

bodies of the martyrs. Upon many altar tombs

Tomb, Fig. 7. th.at of Iamlichus ; Plan ; see Fig. 5.

erected during the Bliddle Ages and the Renais-

sance there are recumbent effigies of the de-

ceased, accompanied with heraldic devices.

— C. C.

Harpy Tomb. An ancient tomb discovered

at Xantiios in Asia Minor, and decorated with

a remarkable frieze at the top of the square

vertical shaft, and set about 18 feet above the

site. The sculptured parts are now in the

British Museum.

Tomb, Fig. S, 4th CKXTrr.v A.i>., .\t Da.n.\, in
SvitiA.

High Tomb. One raised from the floor

instead of being a mere shili inhud in the pave-

ment. Usually an Altar Tmiili.

Lion Tomb (I.). A toml) adorned by the

effigy of a lion. Of these there are several
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PLATE XXX

TOMB. PLATE I

That of Leonni-doBriini in the church of S. Croce, and the tomb must have been erected almost im-
at Florence. 'Ihi.s is a nia.sterpiece of Bernardo mediately afterward.
Rus.sellino. Bruni, the historian, died in 1444,





Tomb, Fig. !I, 4th Century a.d. ; about 35 Feet Sijuare; Khurbet-Hass, in Syeia.

ToMii, Fli.. 11, SI UUOUNDIMG A CoURT OR CHURCHVAUD AT JlKsflu.M, SiUlA.
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Tomb, Fig. 10, those at Khukbet-Hass, in Sykia ; see Fig. 9.

Tomb, l'"i<i. 17. in Cloistkh S. Antonio, I'ahua ; a Mukai. I'aintinc under the Canopy.
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TOMB
among the ruins of priini'vul Greece and West-

ern Asia. The full significance of the lion in

Tomb, Fig. 12, of (Sth Century, at Roueiha,
Syria; Seventeen Fekt Square without
THE Little Porih. This Form, with Cupola,
HAS BEEN' copied BY THE MoSLEM PEOPLES
FOB Centuries.

these composition.'? is not perfectly understood.

At Ayazinn, in Asia Minor, is a tomb recently

;f.1;

Tome, Fio. 19, in the Pavement, Church of
S. M. BEL PopoLO, Rome, 1479.

discovered, the front of which is decorated by

two lions carved in the rock, their position
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being .similar to that of those on the Lion

Gateway at Mycene. Tliey are much larger,

however, their size being apparently 18 feet

long, and they are rudely carved in very high

relief. As the tomb is almost wholly inac-

cessible, it has been drawn and described from

a distance. Another tomb, with sculptures of

TuMi!, Fig. 10, that ok Mastino II Della Scala;
c. 1351, A.D., at Verona.

better quality, exists near Beykeui, in Asia

Minor, and this, which the explorer, Profe.ssor

W. M. Ramsay, calls " The Broken Lion
Tomb," is a very large rock-cut sepulchral

chamber witii the entrance 20 feet above the

ground, and most interesting and curious proto-

lonic columns. The liead only is left of the

lion, but it is a powerful and vigorous piece of

archaic sculpture. This tomb was also adorned

by relief sculpture of warriors combatting, a

822



TOMB
precious and unique piece of archaic sculpture

not wholly explained.

Lion Tomb (II.). One found at Cnidus by

Sir Charles Newton of the British Museum,

and now preserved in that institution, was

adorned liy a crouching lion 10 feet long, and

ffTT|niT|Rr'!'ry>^ X

TOMB
Scala Tomb. Une of the monuments in

the little churchyard of S. Maria Antica at

Verona, all of which belong to the ruling

family, Delia Scala, powerful from 1 260 to

1380. The monument of Can Grande is over

the churcii door. This is of great heauty, and

' 1

Tomb, Fig. 1"., that ui- Uisjiit Gilks of liuiDinuT, ll-'iii;, a.d. Cathkou.vl -1t S.vlishcuv, A\iltshire.
.•\ltar Tomb under Canopy.

this formed the apex or finial of a monument
of gi'cat height. The conjectural restoration

by Mr. Pullan shows an oblong basement carry-

ing a superstnicture of solid masonry decorated

with engaged columns and entablature, and
this crowned by a stepped pyramid, the lion

and his own pedestal resting upon this, the

whole about 63 feet high.

823

it is unusually severe and formal. The culmi-

nating point of the peculiar system of design,

constituting almost an independent style, is in

the monument of Mastino II., of which a cut is

given. Tiiere is a larger and later tomb, still

splendid, but of degenerate style.

Tunnel Tomb. In Egyptian archasology, a

tonilj excavated in the rock, usually of the
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PLATE XXXI

TOMB. TLATE II

Mnimment in the churcli of S. Thomas at Stras-

burs, cnmniemovatiimtUe Marshal Maurice de Saxe,

who <Ued in 1750. It is the work of the spulptor

Jean Baptiste IMgalle. and perhaps his masterpiece.

It is also the finest specimen in Europe of tlieile-

scriptive and highly allegorical tomb of the eigh-

teenth centin-y. France personified tries to keep

back Saxe from his open tomb, which he faces

cheerfully, and to banish Death. Hercules appears

as a Mourner, and the creatures emblematic of the

Empire. England, and the United rrovmces, are

seen in terror and flight.





Tomb, Fio. U, of Uth Century, Assisi, in Umbria ; Church of S. FrancescQi

Tome, Fig. 15, in a Church at Limburg, Germany ; 14th Century.
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TOMB, FIG. 18, THAT OK KI.\0 LADISLAUS (t 1414) IN CHURCH OF S. GIOVANNI
CARBONARA, NAPLES.
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TONDINO
period of the Tlieban cnipirc, iuid, therefore, of

a time later than that of the Mastaba (which

see). Tiie general type is that of a

tunnel lca<ling liorizontally into tlie roelv

from wiiieh a deep shaft leads to the

burial cluunber below. (See Egypt,

Architecture of.)

TONDINO. A moulding of convex

rounded sei-tlon, especially a large one,

such as a torus ; the Italian term .some-

times us(vl in English.

TONGUE. A projecting member,

as ii tenon ; a eontinuou.s ridge left on

the edge of a board or plaidv, and in-

tended to fit into a groove worked in

the edge of another board or jjlank.

The joint so made is in constant use in

flooring, and is used occasionally in the

silling of houses. Tongued and grooved

flooring is objected to by some because,

when heavy pressure comes at a point

near the edge of a plank, one side of the groove

may break away and the floor be permanently

injured ; in this way, in the United States, the

best floors in Boston are laid witliout this joint,

and those in New York almost universally with it.

TONGUE
tenoned frame. On either side of the tenon

a strip of hard wood is let in to the shoulder

ToMIi, FlO. 20, SiKNA C.ITHEDKAL, C. 1483.

of the piece upon which the tenon is worked,

and these strips fit into slots cut on either side

of the mortise in the other piece, thus giving

great additional stiffness.

Kiley, BuUdiny Constntction.

Tomb, Fio. 21, that of the Sons of Charles VIIT., at Tours.

Cross Tongue. A piece of the nature of

a dowel used to give additional strength to a

829

Loose Tongue. A slender strip for se-

curing the joint between two abutting parts
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TONGUBD AND GROOVED
by being driven into two corresponding grooves

formed on their respective adjoining faces or

edges. (Compare Dowel ; Spline.)

TONGUED AND GROOVED. Finished

with tongues and grooves, as the planks in-

tended for flooring. Usually, each plank has

TOPE
other material or the same material may be

Ijonded into it and make a continuous surfac'e.

The jamb stones of an aperture are niaiii' long

and .short so as to tootii in with the general

wall surface, whether of stone or brick.

TOOTHED CHISEL. A cbLsel of which

Tomb, Fia. 22, that of Benedktto PtsAKo, Chukcu of S. JL^kia Glorios.v dei Fuaui, Venice.

one edge tongucd and the other grooved. (See

Tongue.)

TOOL (v.). To finish or dress a surface,

especially of stone, so as to leave the marks of

the tool; said esi)ecially of work with the

Drove Chisel and the Toothed ("hisel.

TOOL HOUSE. A house where tools are

kc]it, csiiei-iMlly I'ariniug tuol.s.

TOOTH AXE. (See Axe, II.).

TOOTHING. Leaving projections or tenons

on the end of a wall, so that when required an-

the cutting edge is indented, used to roughen

I'cgularly, give texture to, or dress a surface of

ninsimi y.

TOOTH ORNAMENT. In lionianesque

and early Gothic architecture, an ornament

consisting of a scries of little pyramids often

cut to form four-leaved Hower.s, ])rojecting gen-

erally from a hollow moulding. Called also

Dog Tooth Moulding.

TOPE. A Huddhist monument, common in

India and Sduthcastern Asia, consisting of a
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TOPIARY
tumulus of masonry, generally doinical in form,

for the preservation of relics, when it is distin-

guislunl as a Dagoba ; or to commemorate an

event, when it is called a Stupa. It is somi;-

times elevated on a square, cylindrical, or

polygonal substnu'ture built vertically or in

terraces, and is nearly always crowned with a

finial, called a Tec, shaped like an \uid)rella.

(See India, Architecture of.)

TOPIARY. Relating to the clipping of

trees and shrubs into regular or fantastic

shapes, in a formal garden. This practice is

called tlu^ topiary art.

TOP OUT (v.). To finish the top of any-

thing, as of a chimney ; to cap. In brickwork,

such a finish is called the topinng-out courses.

TORAN ; TORANA. In Buddhist archi-

tecture, a gateway, composed of from one to

three horizontal lintels, generally of wood, but

sometimes of stone, placed one above another

upon two posts, the whole being often elabo-

rately carved. Similar gateways are, in Japan,

called Torii, and are used to give dignity to the

approach to a shrine or sacred place. (See

India, Architecture of (Buddhist Strucf.ural

3foiii(mi'iits) ; Japan, Architecture of.)

TORCH. In architectural decoration, an

emblem tViunded upon si-ulptured representa-

tions; in Greco-Ronian work, usually, of a bundle

of strips held together by occasional withes or

bands. This feature is generally repeated

without a clear understanding of its signifi-

cance. The torch inverted is used to symbolize

death, probably because of the obvious idea of

turning the burning torch downward in order

to extinguish the flame against the ground.

TORCH HOLDER. "(See Bracciale.)

Torch Holder, Bronze, l.nH Centlry ; Palazzo
DEL Magmfico, Siena.

TORELLI, GIACOMO
tect; b. 1608; d. 1678.
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painter and archi-

TORREGIANO
Torelli was especially associated with the

rapid development of the construction and

Torch Holder; Bronze, 15th Century ; Palazzo
DEL M.\GNIFICO, SlENA.

decoration of theatres and scene painting in

the seventeenth century. He made improve-

ments in his native city, Fano, in Italy, which

were engraved and attracted much attention.

He was called to Venice, and at the theatre of

SS. Giovanni e Paolo in that city invented a

method of changing scenes which was uni-

versally adopted. Torelli was called to Paris

by Louis XIV., and remained there until 1662.

He arranged the theatre of the Petit Bo>u-bon.

The Andromeda of Corneille was first placed

upon the stage by him. Returning to Fano, he

built the still existing Teatro della Fortuna.

Gurlitt, Gi'schichtc des BarodiStUes in Italien;

Milizia. Memorie.

TORII. (Sec Tiiran.)

TORREGIANO, PIETRO (PETER TOR-
RYSANY) ; .'jculptor and architect; b. 147:3;

d. about 1522.

Torregiano was one of the boys selected by
Lorenzo de' Medici to study in the Gardens of

S. Marco, Florence, where he was associated

with Michelangelo. Leaving Florence, he en-

tered the army of Ci^sar Borgia. About 1503
he drifted to England. In 1512 he made the

contract for the monument to Henry VII. in

Westminster Abbey. The monument to Jlar-

garet. Countess of Richmond, also in West-

minster Abbey, is ascribed to him. The latter

part of his life was spent at Seville in Spain.

Some unimportant monuments in the chiu-ches

of that city are supposed to be by him.

Perkins, Tuscan Sculptors; Mtintz. Renais-
sance; George Gilbert Scott, Gteaninr/s from
Westminster Abbey; Neale, Westminster Abbey.
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TORRYSANY

Towek; Central Tower of Church at Nogent
LES ViERGES (OiSE), FRANCE, lliTH CENTURY.

PETER. {See Torregiano,TORRYSANY
Pietro.)

TORSEL. A iiicce of solid

material used to receive the

end of a beam or girder and
so distribute the weight over

the masonry of the wall be-

neath. Stone, iron, and even

hard wood are used for this

))ur])ose. (Compare Templet.)

TORSION. The act or

riisult I if twisting, as of a timber

so distorted in drying or under

some especial strain.

TORSIONAL STRENGTH.
The strength of ;i njcinlicr cir

material to resist a torsional

force ; i.e. a force tending tcj

separate or break by twisting

;

an abbreviated an(l erroneous

term. (See Resistance ; Strengtii

of Matcrinls.)

TORSO. .\n inijierfect stat-

ue, of wiiii-h the body alone, or

the body with jiarts of the limbs,

is in place and tolerably perfect.

By extension, the body of a com-

plete statue. The ad,jectival term
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applied to a twisted or sjjiral shaft is founded

on confusion between a French and an Italian

term of wholly diti'erent meanings, and should

be avoided,

TORUS. A bold projecting moulding, con-

ve.\ in .section, forming generally the lowest

member of a base over the jilinth, especially

of a column or pilaster. When two tori are

used, separated by a scotia with fillets, the parts

being of normal relative size, the combination
firms an Attic Base.

TOSH NAILING. Same as Blind Nailing

(whii'li see uiidrr Nailing).

TOTEM POST. A wooden post set up in

front of a dwelling by some North American
Indians, carved with totemic emblems. The
most remarkable are those of the tribes of the

Nortliwest coast, like the Haida. — F. S. D.
TOURELLE. In Frencli, a turret; in

English, especially one which is corbelled out

from the wall or springing from a group of

piers or buttresses, as on the angle of a larger

building, and finishing with a steep conical

roof

TOWEL PATTERN. Same as Linen
Pattern.

TOAVER. A structure, of any form in plan,

which is high in proportion to its lateral dimen-

sions ; or which is an isolated building with

vertical sides and simple character, even if not

high in proportion (see Tower of Silence) ; or a

part of a structure higher than the rest, but

always Jiaving vertical sides for a part of its

separate and detached altitude ; or, in buildings

erected for defence, a projecting part, nearly

equivalent to a bastion, often, but not always,

higher than the curtain. Towers include the

Tower; Group of Five Tuwehs: loiii anu 11th Centuries;
ToURNAi, Belgium.
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Tower- Ravensthorpe, Nurthami-tonshire
;

c. laX).

&**-;'«¥"

Tower; Brisungton, Scmkksetshire; c. 1500

Tower of Town Chukc h, Bozen, Tyrol; c. 1D90.

837

Tower; Town CHURfH of Graz, in Austria;
c. 1780.
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TOWER
ancient Pharos and the modern Lighthouse ; the

Keep, the Gateway Tower, and other projecting

breaks in the walls of medieval castles (see

Castle) ; the Pele Tower, and other isolated

towers of defence, observation, or refuge of

feudal times ; the Kouud Tower in its limited

and its more general senses ; the Lat, Stamba,

Vimana, Sikra, anil the so-called Pagoda, in all

its meanings, and often the Tope and Stupa

;

the CampanOe of Italy ; the Bell Tower of the

Tower; Cathedkal of Laon ; Northwest Towbr

Christian world, including the Central Tower
(see below), the spire-topped tower or Steeple

;

the Minaret of Islam ; the Shot Tower ; the

Water Tower ; the Clock Tower in all its forms,

and the Keffroi ; and, in modern times, such

engineering works as tlie u|)vights set to carry

the anchorage of the suspensimi bridge ; also, in

fact though not in name, the high many-storied

office buildings or sky scrapers of the Uniteil

States, when assuming the form of a shaft of

uniform wi<lth and dei)tli, high in proixirtion to

horizontal dimensions, and rising above sur-

rounding structures.

The general rule is that towers staud upon House.)
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the ground, and rise from it without serious

break in their verticality ; but there are imjior-

tant exceptions. The whole class of Central

Towers (see below) are without continuous ver-

tical lines, except as the reentrant angle of nave

and transept is carried uj) by the projecting

angle of the tower. The church towers of

London city are, in some notable instances, set

upon the roofs of the columnar porticoes of

their fronts (see cut under Gibbs) ; and this,

though an obvious anomaly, has been fol-

lowed elsewhere, and makes an important

feature of a subordinate style of neoclassic

art. (For the gateway towers of India,

in which a similar plan was followed in

very early times, see Gopura ; and for its

reapiiearance in mediieval pseudo-Byzan-

tine forms see Eussia ; see also Beffroi

;

Rococo and cuts ; Turret ; and cuts under
Belgium, France, Germany.)

Sutter, Tliurmbuch ; Thurmformen aller

Slile mid Lander ; C. A. Levi, /. Campanili di
Venpzia.

Bell Tower. (See under B.)

Butter Tower (in French, Tour de

Bvurre). A church tower supposed to

have been built from funds raised by sell-

ing the privilege of using in Lent butter

and other thi]igs not compatible with the

fast. There are several towers called by
this name, as one attached to the cathedral

of Riiuen.

Central Tow^er. In a special sense,

that at the crossing of a church, and
therefore resting upon open arches and de-

tached piers. One of the most remarkable

is that of the Creisker at Saint-Pol-de-

Leon (see France, Part V.) ; another

(mudi higher) is at Salisbuiy (see Eng-

land) ; but many exist in all' the

mediieval styles, and many more
have been ruined by the burning

of the roofs of the churches. The
towers named above are crowned by
stone spires. Other central towers

are finished as Lanterns, as in S.

Ouen at Rouen (see France, Part

III.). The cupola at the crossing

of a Byzantine or a neoclassic church is to be

compared with the central tower (see plates,

Vol. I., frontispiece, xxix., xxxiv. ; Vol. III.,

plates XV., xvi., xx.)

Eiffel Tow^er. A tower built of cast iron and

wriiught iiou, in the Champ de Mars, Paris, <us

a decoration of the great exposition of 1889. It

was constructed under tln^ direction of A. G.

Eiffel, an engineer, and is tlu'ce luuidred metres

high, or nearly one thousand feet, being, there-

fore, much tlie higliest building in the world.

Pele Tower. (See under I'ele.)

Rouiid Tower. (See under K ; see also Bell
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TOWER
Wall Tovirer. A tdwcr liiiilt in coiiiici^tion

with, iiiiil ioniiiug an essential part of, a wall
;

Tower; Church of S. Anna at Vienna; c. 1747.

especially one of a series occurring in a mural

fortification, as a city wall.

Water Tower for a Farm ; Plan, showing
Two Cattt.e Troughs and Large Basin for
FILLING Vessels. The Tower itself is a
Reservoir.

Watch Tower. A lofty stnicture intended

to enable the ajiproach of enemies to be detected,

as by sea or through a mountain pass. The
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TOWER OF SILENCE

term is oft(^n applied loosely to any high build-

ing wliii.sc, use is not known. (See Bell House;

Ki-liauguette ; Noraghe ; Talayot.)

Water Tower. A tower constructed to hold

a cojunin cil' water at a level liigli enough to

supjily fiiuntains or to att'oni a head for tiic dis-

tribution of water tiirnugh a system of jiipcs for

fire service, etc. ; sometimes movable, and even

light enough to he dragged by horses to a con-

flagration. (See Stand Pipe.)

^^•^. ^
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TOWN
TOWN. In ancient times, a collection of

houses enclosed by a wall of defence, with mural

tow-ers and fortified gates. In modern times any

collection of houses larger than a village. In the

United States, a geogi'aphical sulidivision of a

county, a township ; but in thickly jxipulated

countries, the town is the area occupied by an

agglomeration of houses under a specific town or

mniiirijinl trovernment. (See City.)— H. V. B.

TRACERY
contrasted with any form (jf arched construc-

tion ; hence, by extension, an entablature.

TRACERY. Decoration made up of lines or

of narrow bands and fillets, or of more elabo-

rately moulded strips, but always without, or

with but little, representation f)f natural ob-

jects (but see Branch Tracery, below). By
extension, and because the word became identi-

fied with the subdivisions of a window, design

Cloister of S. M. dell.4 Pate,
earliest works of br.a.m.4nte

;

One OF THE

TOWN, ITHIEL; architect; b. 1784; d.

June 13, 1844.

In 1829 he formed a partnership with A. J.

Davis and designed the State Capitol, the Epis-

copal church, and several residences in New
Haven. He built also residences in Northamp-
ton, Massachusetts, the city hall in Hartford,

(Jonnecticut, churches in New York, the State

Capitols of Indiana and of North Carolina, and
several official buildings in Washington.

Dunlap, Arls of Design ; Arch. Piih. Soc. Dif-
tionnry,

TOWNHOUSE. .1. The same as Town
Hall (wliii-h sn- under Hall); hence, by extension

and often joco.sely, the Jail, or the Poorhouse.

B. A mansion in town as distinguished from

a ciiuntry residence.

TRABEATED. Constructed with horizontal

beams or lintels. (Compare Arcuate ; Post and
Lintel Ciiiistniction.)

TRABEATION. Lintel construction as
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in pierced jjatterns, in which the openings .show

(lark on light from without and light on dark

from W'ithin (see Bar Tracery, below). The
term when used without qualification has come
to mean Gothic window tracery exclusively

;

but precisely similar tracery was used contem-

poraneously in stone relief, in wood carving, as

on doors and pieces of furniture, and in pierced,

cast, and wrought metal. Tracery of totally

different character is found in scrollwork of the

simpler kinds, as in Roman so-called Arabesques,

Strapwork, and Interlaceil Crnament, and in

Northern scul])ture of the early Middle Ages

(see Scandinavia, Architecture of).

It was customary in antiquity to fill a large

window with screenwork or grating, often of

bronze, sometimes of pierced marble slabs.

The.se were not intended to hold glass, which

was rare in the windows even of the later

Roman Imperial epoch. In the carlitir Middle

Ages glass was also uncommon ; and windows
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Tkaceuy, Fig. 2; Chaktkes Cathedral; t. 1220.

Tracery, Fig. 1; S. Martin des Champs, Paris;
<_. 1220.

\/iX^'n^:T tXvr9K^\r

f>tX

^0

fuU:

Tracery, Fig. 4; Rouen Cathedral; Upper
Sacristy ; Interior Elevation.
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Tracery, Fig. 3; Rouen Cathedral, Ufper
Sacristy ; exemplifying a transition fkom
Plate to Bar Tracery, though of a Late
Epoch.
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TRACERY
filled with admirable tracery exist, in which

there is no reference whatever to glass, but

.£L

Tracery, Fig. 5; S. Andrea, Mantua. Example
OF Plate Tracery worked in Bkick.

where the tracery itself helps to keep from the

interior too great a mass of rain or snow. In

the simpler buildings of the Romanes(jue e])Och

the openings were small, and were left plain.

AVith the earhest years of Gothic architecture,

decorative glass, which was already in use,

became more accessible as well as richer, and

at the same time the introduction of cusping,

within pointed arches and round and oval win-

dows, made the pattern, the lights and darks,

interesting. Here, then, was the commence-

ment of window tracery. An u])rigl)t mullion

would carry a tym])anum of plain cut stone

walling, through which a circle was cut, and

this circle, and the two jwinted arches carried

by the mullion and supporting the tympanum,

would be filled witli cusps. This earhest tra-

cery was then plate tracery ; and that of even

the royal domain of France continued to be of

this character as late as 1220 (see Figs. 1 and

2), or thereabout, although signs of a change

were not unknown (see Fig. .3). In Italy plate

tracery remained in us(! much later (see Fig. .5),

and was in fact tlic prevailing manner of filling

large windows until very late in the (Jothic

cpocli, the middle of the fnurteenth century or

thereabout, when an attempt at bar tracery was

seen.

Although glass was now the rule for win-

847

TRACERY
dows, and tracery was usually arranged for

glass, some of the finest examples fill the open-

ings of cloisters and the like, where no glass

was intended to be used (see Fig. 6). There

are even cases where tracery acts as a part of

the construction elsewhere than in windows, as

in Fig. 7 ; but the.se are generally late, and
may be considered as fanciful variants of the

Gothic structure. The possible structural value

of tracery was, however, studied in Venice, and
the celebrated second story arcade of the Ducal

Palace (see Fig. 8) is an instance of perfectly

l)alancecl arcuated construction combined with

perfectly harmonized decorative eft'ect, carrying

as it does a lofty wall of great thickness, and
floors and roof of unusual weight, because of

the great size of the halls enclosed. This

.system was copied in the fourteenth century

Gothic palazzi, but none of the private build-

ings equalled the Ducal Palace in the perfect

can-ying out of the idea.

In England, window tracery was a favourite

study of the Gothic architects. What is called

Flowing Tracery begins with the fourteenth

eentuiy (see Fig. 9), Net Tracery see (Fig. 10)

Tracery, Fig. 7 : Tomb in the Abbey of Laach,
Rhenish Pku.ssi.\.

is a variety of it. Tiicsi! varieties lasted in

England until the advent of Perpendicular
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Tkacery, Fig. 8; Arcade of thk Ducal Palace, Venick.
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TRACERY
Tracery late in the fuurteenth century, Fig. 1 i

showing what is in a way transitional. Figures

Tracery, Fkj (_ AKLi.^Ll, t Ai Jl,

C. 1300, A.D.

12 and 13 show the perfected Perpendicular

style, which lasted longer than any other, and is

more characteristically English.

Besides window tracery, that of the four-

teenth century parapets, especially in France, is

of great beauty (see Figs. 1-t and 1.5).

Late Perpendicular work is sometimes en-

riched by floral sculpture, as in the church of

Rushden (see Figs. 16 and 17). These speci-

mens are not pierced ; they are merely panels

carved in low relief; but Fig. 18 shows similar

decoration in wimlow tracery.

Tracery, Fig. Hi; Kushoex I'm i;i h, Northamp-
tonshirk; c. W.'iO.

Figure 1 9 is given to show the effectiveness of

winilow tracery wlien the shajjc of tlie mullion

and of the curved bars which spring from the

mullions is wiiat it should be, namely, thin on

the face of the wall and very deep in the thick-

ness of tlie wall. In this respect the earlier

English work is less successful than the great

mass of Continental work, Ijut the e.\ani|ile

before us of late fourteenth century work is
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worthy of study. Here also is an admirable

instance of solid or panel tracery with which

the stone ceiling is entirely filled.

— R. S.

Bar Tracery. That form of window
tracery which, in Gothic architecture,

succeeded the earliest Gothic tracery.

At first the mullions consisted of one

or more slender shafts with bases and
cajjitals. In later bar tracery the

mullions are merely vertical moulded

bars of stone, the mouldings splitting

and dividing to start tlie various

branching elements which fill the win-

dow head.

Branch Tracery. A form of Gothic

tracery occasionally seen in German
churches of the end of the fifteenth

century and beginning of the sixteenth,

in which the tracery is made to imitate

rustic work of boughs with the bark

and knots, perhaps in imitation of the

fancies of the German stained glass
^''"' workers of the time. The portal of a

church at Cliemnitz is a noted example.

Fan Tracery. The peculiar decoration of

fan-vaulted roofs, in which ribs are suggested,

though tiie construction is no longer rib vault-

ing, but is solid in a single Shell of cut stone.

(See under Vaulting.)

Flowing Tracery. Tracery in windows, ga-

bles, and surface panelling, which abounds in

waving lines into which the mullions pass

tangentially, as distinguished from Geometrical

Tracery with its circles and foils or featiierings,

and "Perforated" Tracery. (See Fkunboyant.)

Geometrical Tracery. That in which famil-

Trackby, Fig. 17; Rushden Church, Nokthamp-
tonshire; o. 1450.

iar geometrical forms prevail, such as circles

and triangles with curved sides, as distinguished

from Hiiwing or flamboyant tracery.

Net Tracery. Gothic tracery, as of win-

dows, in which the openings are of nearly the

same size and of approximately the same form.

Perforated Tracery. Same as Plate Tra-

cery, lieliuv.

Plate Tracery. That which is composed of
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TRVfERY Fig. 12; Minstek Lovkl, Oxfordshire;
c. 14:!0.

'iii'Jjiwaifflra^

•--j2i»l!!^fe&_.5g^;i^;Tijfii^Mrp*-

Tracery, Fig. 10; Church of Friary, Reading,
England, a.d. 130G.

Tracery, Fig. 11; Kingsthorpk, Isorthampton-
SHIKK, C. II'mI).

Tracery, Fig. U; Farapet of S. Gervais,
F.^^laise, in Norm.*.ndy.
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Tracery, Fig. 13 ; Swinbrook, Oxon ;
c. 1500.

Tracery, Fig. 1."i ; 1'ar\pkt of S. Gervais,
Falaise. in Normandy.
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TEACHELIUM
openings pierced usually in thin slabs of stone,

the design being in the shape and disposition of

the openings, not, as was the case with Bar

Tnieeiy, in the solid parts or moulded muUions

dividing the openings. It was common in the

late round-arched and early pointed styles, and

originated in the circular opening which was

pierced through the tympanum between the

heads of coupled windows and under the label

which covered and united them with a single

arch. These openings were afterwards multi-

plied with beautiful etiect, as in the famous

rose window of C'hartres and of the transept

of Lincoln. Plate Tracery was characteristic of

Italian architectm'e throughout the whole med-

iieval jicriod.

Tracery, Fig. 18: Window Tracery, richly
ADORNED, English; about 1400.

Reticulated Tracery. Same as Net Tra-

cery.

Stump Tracery. A kind of tracery charac-

teristic (if the decline of niediicval art in Ger-

many in the sixteenth century, consisting of a

sort of flamboyant tracery with frequent inter-

penctvatiuiis ainl truncated end.s.

TRACHELIUM. In a Grecian Doric column

that jiart of the necking which comes between

the hypotrachelium and the capital proper.

What it is exactly depends upon what the

hypotrachelium is ; thus, in Vol. II., cols. '295,

296 (Grecian Architecture), the horizontal lines

at bottom indicate the groove or channel ; if

this be the hyiiotrachelium, then the trachelium

is the whole space above this to the spreading

out of the bell of the capital.

TRACING CLOTH. A smooth linen fab-

ric i-iiatrd witli size tii make it transparent and
fit for tracing; used by draughtsmen for draw-

ings because less destructible than tracing jia-

pcr, and because it makes possible an indefinite

nundier of repetitions of drawings made ui)on

it by sun print and other processes.

TRAMMEL. An instrument for di'awing

arcs of large radii and ellipses. (See Beam
Coiniiass. under Compass; Elli]>sogi-ai)h.)

TRANSENNA. Ill early Christian archi-
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TRANSPORTATION
tecture, a carved open lattice work, or screen

of marble, or of fine metal work, used to en-

clo.se sln'ines.

TRANSEPT. Any large division of a
buililing lyiiig across, or in a direction con-

trary to, the main axis. In a Christian basilica

the large and high structure immediately next

the apse, on the side nearer the main entrance

;

usually so high that the nave and aisles stojjped

against its wall ; and also more open and large

within than any other part of the church. In
a cruciform church the transept is commonly of

the same section as the nave ; it may have two
aisles, like the nave, or one, or none. That
part which is to the north when the sanctuary

is at the east is the north arm of the transept,

often called simply north transept, and that to

the south, similarly, the south transept, the bay

of the nave lying between being known as the

Crossing. Occasionally, in England, there are

two complete transepts, and the nomenclature

then is, Northeast Transept, Southwest Tran-

sept, etc.

TRANSFORMER. (See Electrical Appli-

ances.
)

TRANSITION. In architectural style, the

passing from one style to another. This process

is always slow, and is marked by the designing

of liuildings, or parts of buildings, in which the

new style is not yet fully in control. This will

be more visible in buildings of secondary im-

portance, though occasionally a monument of

gi'eat size and cost will show the changing style.

The transition from Romanesque to Gothic is

marked by the architectural style of domestic

buildings throughout Europe, and that from

Gothic to Renaissance includes the whole inter-

esting florid Gothic of France and Germany

;

while in England the same changes go on at a

still slower pace, that of the sixteenth centurj"

extending indefinitely into the time of the Stuart

monarchs. (See EHzabethan ; Gothic Archi-

tecture ill England ; Tudor.)

TRANSOM. A horizontal bar of stone,

metal, or wood, as distinguished from a ]\Iul-

lion ; especially one across a door or window
opening near the top. (Compare MuUion.)

TRANSOM BAR. A comparatively slight

and sub(_irdinate transom ; esijeciallj', in modern

usage, a bar separating a fanlight from the

opening below.

TRANSOM LIGHT ; "WINDOW. The
o])eiiiiig alin\-e a traii.sdiii when fitted as a

window, very commonly small, as in the doors

of chainliers in hotels and the like ; more rarely

large .uid .•nrliiteelur.il (eniiiparc Fanlight).

TRANSPORTATION. In architecture,

the moving of building material, especially in

large quantities or in single pieces of great size

and weight. In modern building this has no

ditticulty, nor is it other than a question of

apiirojiriation of more or less money for the
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TRACERY, FIG. 10 ; CARLISLE CATHEDRAL, THE SO-CALLED CONFESSIONAL.
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TRANSVERSE STRENGTH
purpose. Tlie old necessity comuiouly felt by

builders of limiting their ettbrts to the material

of the neighbouring quarry or the like, can

hardly be said to exist. (See under Stone the

constant mention of materials used in building,

though drawn from a very distant source.)

Under the conditions jirevalent in ancient

times, without steam or other mechanical power

of the sort, the moving of large masses must

have involved the laliour of many men and ani-

mals, and much time. The jwocesses em-

ployed have been most carefully and ingeniously

discussed by Auguste Choisy in the opening

chapters of his Histoire dc FArchitfctitre.

TRANSVERSE STRENGTH- (See

Streni,'tli of jMaterials.)

TRAP (I.). Same as Tnqj Door (which see

under Itoor).

TRAP (II.). Igneous rocks like diorite and

diabase. — G. P. M.
TRAP (III.). In pluuiliing, a device at-

tached to a plumbing fixture, and consisting

essentially of a bent or U-shapcd part of a

pipe (with or without enlargement), which,

wliile it permits the discharge of water when

the fixture is used, is intended to retain a suf-

ficient quantity to form a water seal against the

passage of air or gases from soil, sewer, or waste

pipes. There are many kinds of traps, such as

drain and sewer traps, waste-pipe traps, non-

siphoning traps, and traps with anti-siphon

vent attachments. (See House Drainage.)
— W. P. G.

Bell Trap. A trap consisting of a bell

or cuj) inverted over the mouth of the pipe,

which rises under it from the bottom of a basin

or cistern. It is so adjusted tliat the edge of

the bell is submerged by the licjuid which

drains into the basin. Thus, the liquid can

pass under the bell to the pipe, while the gas

is prevented from rising by the bell.

D Trap. A trap having the general shape

of the letter D, or, at least, one nearly semi-

circular bend and no more, as a boxlike re-

ceptacle into which a soil jiipe empties and

anotlier leads out. This form is not used in

good modern work.

Grease Trap. A fixture or device for

preventing the accunudation of kitchen grease

in waste ])ipes, wiiereliy they become stojiped

up. Grease traps retain the grease and permit

it to solidify. Some forms made in iron or

brass are attached directly under the kitchen

or pantry sink. Sometimes grease traps of

iron or stoneware are placed outside of the

building, on the line of the kitchen drain.

— W. P. G.

S Trap. Any trap fcinncd by a double or

S curve ill a. jiipc

Stench Trap. (See Sti'nch.)

TRAP DOOR. (See under Door.)

TRASCORO. In Spuni.sh church archi-
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tecture, a part of the ciioir, or enclosed space

for the clergy or choristers, which part is sepa-

rated from the main choir, as by the o])en pas-

sage at the crossing of the nave and transejjt.

This separation is made in Seville and Santiago

cathedrals, where the names given are coro

(choir) for the western half, and capilla mayor
(greater chapel) for the eastern part ; but some-

times the ea.stern part is called the coro and

the western part the trusroro.

TRASS. A volcanic sub.stance found in

the v;illey of the Rhine and in Holland, which

closely resembles the pozzuolanas of Italy, and,

like tliem, is used to give hydraulic projjerties

to Common lime for Iniilding. It occurs gener-

ally in pulverulent lumps which require to be

pulverized and mixed with lime. A good pro-

portion to form hydraulic mortar is one part by

volume each of lime, of trass, and of sand.

(Also written Terrass.)— W. R. H.
TRAVE. ^1. A cross beam.

B. One of the divisions or bays, as in a ceil-

ing, made by cross beams. In this sense also

called travis, traviss, or trevis.

TRAVELLER. Same as Travelling Crane

(which see under Crane). Projierly, that jiart

which travels only.

TRAVERSE. Any member, or structure, set

or built across an interior or an opening ; especially

A. A screen, railing, or other barrier, used to

keep away intruders, to allow of passage from

one place to another by an oflicial or dignitary,

or to conceal anything.

B. A Transom, or the horizontal member of

a Clianiliranlc. (Cnmpare Ascendant.)

TRAVERTINE. A building stone, consist-

ing of carbonate of lime deposited from solution

in the waters of springs and streams. One of

the most celelirated is the so-called lapis Ti-

biirtinus of Tivoli, Italy, which was so largely

used in the buildings of ancient Rome. The
so-called onyx marbles are also travertines.

— G. P. M.
TRAVIATED. Having a series of trans-

verse (li^•isillns or bays, referring to ceilings.

TRAZZO. Same as Terrazzo Vcneziano,

as a trazzo fliior.

TREAD. ^1. That part of a step in a

stairway, of a doorsill, or tiie like, \i]ion which

the foot rests, as distinguished from tiie riser.

The term apjilies equally to the uj^per surt'ace

alone, and to the jilaiik, slab of marble or

slate, or thin casting of iron, in those stain.'ases

where each step is not a solid mass. (See Stair.)

B. The horizontal distance from one riser to

the next. Thus, a stair is said to have 12^
inch tread, that being the whole distance which

a ])erson moves horizontally in ascending one

step. This distance is measured without re-

gard to the nosing, which, where it exists,

projects beyond the riser in each case. (See

also Flier; Going; Winder.)— 1). N. B. S.
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TKANsmuX; HOUSE FRONT OF THE ROMANESQUE STYLE PASSING INTO GOTHIC,
COLOGNE, GERMANY.
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TREASURY OF ATRBUS
TREASURY OF ATREUS. A building

of unknown date at Mycena; in Greece, now
known to have been a gi'ave chambei". (See

tlie cuts under Stone Cutting.)

TRECENTISTI. In Italian art, the people

of the fourteenth century, used especially of

literary men, scholars, and artists. (See Tre

Cento.

)

TRE CENTO. In Italian art, the fourteenth

century. (Cunipai'e Cin()ue Cento
;

Quattro

Cento ; Sei Cento.)

TREENAIL. ^I. A large pin of hard wood
used in niediieval woodwork and in modern use,

for fastening together timbers, as especially in

shipbuilding. It is now little used iu archi-

tecture, at least in the United States.

B. Same as Gutta, in Greek architecture,

because of the theory that the guttse repre-

sent the heads of nails, or pins.

TREE OF JESSE. (See under Jesse.)

TREFOIL. A panel, an opening, or a di-

vision of traceiy, having three foliations, or

lobes, separated by cusps. (See Foil.)

TRELLIS (n.). A. Screenwork made of

strijjs crossing one another, either at right

angles or in a more elaborate pattern. The
most usual form is that made of thin laths of

wood. By extension,

—

B. An arbour, or framework, for the support

of vines.

TRENAIL; TRENNEL. Same as Tree-

nail.

TRENCHED. In.serted or let in, as the

edge of a board or jilank into the surface of

another one, as described under Dado (v.) and
House (v.). The term is mainly British in its

use. A trenched joint may be either simply

where the whole width of one board is let into

a gi-oove in the other ; or tongued, where the

groove is narrower, and the inserted board has

to be cut with a tongue ; or dovetailed trenched,

where the groove is cut spreading as it enters,

so that the tongue has to be shaped like a

dovetail.

TRESGUERRAS, FRANCISCO ED-
ITARDO ; architect, sculptor, painter, musi-

cian, and poet; b. March 13, 1745 (at

Celaya, Mexico); d. Aug. 3, 1833.
" The Michelangelo of Mexico." Tresguerras

was a pupil of the jiainter Miguel Cabrera for a

short time at the Academy of S. Carlos, in the

city of Mexico. He did not have the advantage

of Euro]jean travel and study. His activity

was confined to a group of cities in the vicinity

of Celaya. He began as a painter aiul after-

ward took up wood carving, and acquired ex-

traordinary skill in tiiat art. He jnobably

learned the elements of architecture from the

Jesuits, who suiiplied him with a Vignola and

other architectural works. Tresgtierras's work
as an arciiitcct is characterized by great origi-

nality and beauty of i)roportion, esjiecially in
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domes and towers. His intei'iors are extremely

rich. His best building is the church of Nuestra
Sefiora del Carmen, at Celaya. Other important

works are the convent churches of S. Rosa and
S. Clara iu Queretaro, the Alarson Theatre in

San Luis Potosi, the bridge of La Laja, the

beautiful church of La Conception in San IMiguel

de Allentla, and other works. His most im-

portant picture is the altarpiece of the church

of S. Rosa in Queretaro. At the age of seventy

he became an enthusiastic supporter of the

Blexican revolution.

Sylvester Baxter, A Great Mexican Architect ia
American Architect. Vol. LV.. 18!I7.

TRESHAM (TRESSAM ), SIR THOMAS
;

amateur architect ; b. about 1043
; d. 1G05.

In 1573-1574 he was sheriff of Northampton-
shire. From 1581 to 1588 and again in 1597
and 1599 he was imprisoned as a Catholic. He
built the market house at Rothwell, the " tri-

angular lodge " at Rushton, and the new building

at Lyveden.

Gotch, A C'diiiplete Accnxint of Buildings by Sir
Thomas Tresliam; Gotch and Brown, Benais-
sance in Emjland.

TRESTLE. A frame consisting usually of

uprights with a crosspiece (commonly called a
" horse ") ; the uprights set at an angle, so as to

spread at the bottom ; the whole used as a sup-

])ort, as for a table or for a scattblding. Trestle

work is a series of trestles braced in every direc-

tion, and often carried to a great heiglit, or to a

great length, unsupported, as in bridges ; used

in extensive scaffolding, and in railroad work.

It is sometimes of iron or steel, but generally

of timber.

TRIANGLE. A drawing instniment in the

ftirni of a mathematical right-angled triangle cut

from a Hat thin piece of wood, hard nibber,

celluloid, or metal, or fi-amed of three strips

;

used for drawing parallel lines at any given

angle by sliding it along the fixed blade of a

T-square, straight edge, or the like. The right-

angled side serves for lines perpendicular to the

blade, the oblique side for inclined lines. The
connnonest forms of triangle have acute angles

both of 45° or one of 30° and one of 60°
; but

special forms are made with other angles for

lettering and other sjiecial ]nu'poscs. Called

also Set Siiu.ire. — A. D. F. H.
TRIAPSIDAL. Having three apses. The

two more usual disjiositions of a triajisidal

church are, that with three ajises at the eastern

end, as one at tiie end of the choir and two
terminating the side aisles ; and that with three

apse.s on the east, north, and south sides of a

central tower, or central square, into which the

nave and its aisles o])en on tjie western side.

(See Latin Architectvue ; Romanesque Archi-

tcctiu'e.)

TRIBOLO (NICOLODEIBRACCINI DEI
PERICOLI) ; arciiitcct, landscape ariliitect,
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TRIBUNAL
sculptor, ami ]),'iiiitcr ; b. 1500; d. Sept. 5,

1550.

The iiickiiaiiie Tribnln (tri)ul)le) was given to

him on account of his timidity. He entered the

atelier of Nanni Ungliero and later tiiat of

Jacopo Sansovino, then working in Florence.

In 1525 he was invited to Bologna to continue

the sculpture of tlio smaller portals of tiie fa(;aile

of the church of S. Petronio. (See Giaeomo
della Querela.) Two Sibyls on one of the.se

])ortals and two statues in the Cajjclla Zamliec-

cari at S. Petronio, are by iiim. After tlie

death of Andrea Sansovino, in 15l'9, Triliolo as-

sisted Mosca, MoMtelupo, and otiiers in com-

pleting the sculpture of the (Jasa Santa at

Loreto. After the election of Cosimo I. de'

Medici, Duke of Tuscany, in 15.'i7, Tiibolo was
employed in laying out and embellisliing tiie

gardens of his villas and palace.s. At the villa

of Castello he made two fountains, to the larger

of which Ammanati added the group of Hercules

and Antieus (see Ammanati) ; at the villa of

Petraio he constructed a fountain, and was en-

gaged in laying out the Boboli (Jardens, Florence,

when he died.

Vasari, Milanesi e<l. ; Miiiitz, Iteiudssance

;

Perkins, Tuscan li'mlptoiv ; Auu;ulllesi, Palazsi c

ville appnrtenenti nlla li. Corona di Toscann

;

Guizzardi, Le sculpture dellf porle di iSnn Petrouui
in. Biiiniiiia.

TRIBUNAL. ^1. In Konian ai-

chaology, that i>art of a basilica used

to receive the seat of the magistrates,

and also, by extension, the raised seat

or post of any person of authority.

a. A platform from which sjieeches

are delivered, or where a presiding offi-

cer sits. In tliis sense used very loosely

and applied also to the court or magis-

tracy itself, or to any body or individual

to which imjjortant matters are re-

ferred.

TRIBUNE. A. Same as Tribunal,

in either si'nse.

B. Any place from which one speaks,

a stage, or pulpit ; especially in the

French Chamber of Deputies, and gen-

erally in French legislatures of the

past, since 1789, the raised desk or

]iulpit from which members addressed

the house.

C. Any part of a church or public

building, especially distinguished as if for the re-

ception of a triViunal ])latforra or desk, as an apse
;

in this sense used very loo.sely. By extension,

any apsidal structure, even one not containing a

platform for .speakers, a pidpit, or a throne, (U-

magistrate'.? chair. C. E. Norton, in Church
Building in the Middle Ages, applies the term
to all three of the great apses of the cathedral

of Florence, east, north, and south. Beresford

Pite, in the (London) Architectural Review for
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January, 1899, a])iilic.s it to the central apse of

the same church, the one which is set on the

axis of the jirincipal nave, as distinguished from

the two others of precisely similar plan ; anil,

indeed, trilmna is the local (Italian) name.
— R. S.

TRICLINIUM. A. A couch upon which
jiersons recline while at meals ; the name im-

plying the division of it into three parts, nearly

separate, enclosing the table on three sides, tlie

fourth side being left oi)en for service.

B. By extension, a ilining room in a Konian

hon.se, furnished witii a low table, surrounded

on three sides by couches. In general, earth

couch ac(Minunodated three guests reclining, the

total nuud)er of guests being thus linuted to

nini'.

TRICLINIUM FUNEBRE. In Roman
arclneoliigy, an arrangement of three couches

ami a tablj in connection with a tomb, for the

purpo.se of occasional banquets in honour of the

dead. One such near Pompeii is an open-air

structure of masonry, enclosed by a low wall,

the interior of which is decorated as if in a

jirivate liouse.

TRIFORIUM. In mediieval cliurch ari-hi-

tei'turc, the space between the vaulting and the

roof of an ai.sle, when opened into the nave over

the nave arches and under the clearstoiy win-

dows by an arch, or two arches, in each bay, or,

Triforium; Lincoln Cathedral, c. 12G0.

more characteristically, by three arches (hence

the iKiiiir), the whole forming a gallery.

TRIGLYPH. In Greek architecture, one of

the vertical blocks in a Doric frieze, suggesting,

in stone, the outer ends of the ceiling beams of

the primitive wooden construction ; it has two
vertical grooves or triangular channels with a

corresponding chamfer on each side, behind

which is a groove or rebate, into which are fitted

thin .slabs which fill tlie metopes, and often
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TRILITH

called by that name. One triglyph is set over

and on the axis of each column, except those of

the corners, which, however, are set nearer to

the adjoining columns than the width of the

regular intercolumniation ; one over each iuter-

columuiation on its axis, and one at each corner

of the frieze, showing two faces. The arrange-

ment in Roman Doric is nearly the same, but

the last triglyph of each range is sometimes

placed, like the rest, over the centre of the column

anil not i>n the curnrr. — H. V. B.

TRILITH ; TRILITHON. A structure

composed of three stones, especially, in preiiis-

TrILITH at ,ST. MaZAIRE (LoIBE-lNFllRIEUREj, FR.

toric architecture, a monument or part of a

larger structure so built up.

TRIM (n.). ^-1. The visible wooden finish

of a house (see Inside Finish, under Finish).

B. In the United States, sometimes the

hardware of a house (see Builder's Hardware).

Cabinet Trim. Same as Cal)inet Finish

(which see under Finish).

TRIM (v. t.). A. To fit up and finish (see

Trim (n.) in both senses).

B. To adjust closely, prepare for, and put

into, a given place; said of a jjiece of material.

Often with in or out, as a board may be trimmed

in between joists, and a well-hole may be

trimmed out with fascias or string boards.

(J. To frame an opening, in a floor or roof

especially.

TRIMMER. Tiiat timlicr, in framing around

an (ipcnini; in a tliicir for a staircase, a lift, a

chimney, or the like, into which one of the ends

of the Hea<ler is enteri'd, tiie timbers which are

framed into it being called Tailpieces. Except

when the opening comes in a corner between

two walls, there are two trimmers, between

which the heailer is held in (ilace.

TRIMMING; TRIMMINGS. Same as

Trim.

TRINGLE. A. A bar, or rod, on which rings

may iiui I'nr curtains. Hence, by extension,—
B. A narrow- straight moulding ofany section.
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TRIUMPHAL ARCH
TRINQUEAU. (See Nepveu, Pierre.)

TRIPLET. A grouj) of thiee ; especially, in

mediaval architecture, such a group ol windows

;

also in cimdiination, as a triplet window.
TRIPOD. Any object standing on three

legs, specifically a table, a seat, or a stand for a

vase or caldron, such as were con)mon in classi-

cal antiquity, when it was sometimes used as a

sort of jjortable altar. It was used extensively

as a decorative syndiol.

TRIPOLI, ARCHITECTURE OF. (See

North Africa, Airliitccturc ut.)

TRIUMPHAL. Having to do with

triumph, victory, or remarkable achieve-

ment. The term is a]i]ilied loosely to

many monuments of the past, merely

because nf their sizi' ami grandeur.

TRIUMPHAL ARCH. ^I. A monu-
mental structure ; one variety of the

Memorial Arch. Modern monumental
buildings, taking the form of the Fioman

memorial arch, or simjily of the arched

gateway, are commonly spoken of as

triumphal arches, and this in conse-

(pience of the general feeling that their

jiurpo.se is the commemoration of mili-

tary achievement, or the like. Ancient

arclies have been fully treated in the arti-

cle, Memorial Arcli ; modern ones are of

the last tliree centuries, i'or, althipugh gate-

ways leading into fortresses and fortified
''"^^'

cities were sometimes made decorative,

and that with deliberate memorial purpose, in

the Middle Ages and in the earlier years of the

Renaissance, those structures were hardly trium-

phal arches in the proper scn.se of the word (see

Gateway). The Arch ol' Alfonso of Aragon

(1470), and the Porta Capuaiia (1485), each

in Naples, and the Gate of S. Maria at Burgos,

are admirable in.'^tances of the decorative gate-

way ; but they are in no resjiect to lie consid-

ered in connection with the memorial arches of

the Romans. Even when, in 1672, the Porte

S. Denis was- built, and ^^hen, in 1G74, the

Porte S. Martin was built, each by Louis XIV.
at the height of his power, and \\ith deliberate

intention to commemorate the military tri-

umphs of his reign, the true luim of the Ro-

man structure was so little understood that it

was thought enough to build- up a wall 14

or 15 feet thick, from (10 to 80 feet high, and

])ierccd with one or three archways, exactly as

if it had been one section of a city wall of de-

fence which was \inder consideratiim. The true

Roman monument, rather a great ])cdestal for

statuary than a gateway, reappears first (hu'ing

the same century. Perhaps the most jjerfect

early example is the Porte du Peyrou at Mont-

pellier, which was built at the close of the

seventeenth century, in memory of the Revo-

cation of the Edi('t of Nantes by Louis XIV.
This is in some respects a careful study from



TRIUMPHAL AVENUE
the anti(iiR', vwn in its )ihu-iiig rciiiiinliiifi; the

stiulent titn)nj,'ly of the iilaciiif; of the arches

in tlie Foniiii. The Br;uuU'iil)iir;,'cr Tiior, at

Berlin, built at the dose of tiie eit;litc(;ntli cen-

tury ; the Sic;,'cs Tlior (Gate of Victory), at

Munich, built between liS13 anil 1850; the

" Marble Arch " in London, nioveil at a later

time to the northeast corner of Hyde Park;

the interesting arch, Delia Pace, at Milan

(called also Tiie Gate of the Simjjlon (del Sem-

pione), because intended by Napoleon to form

the termination of the carriage road over the

Simplon Pass) ; the Arc du Carroussel, in what

was once the courtyard of the Tuilerics in Paris,

— are all triuni])iial arches in the (iroper sense

of the word, tliat is to say, buildings standing

free, usually in large open parks or promenades,

intended to receive and display conHnemorative

sculpture, and to be crowned with scul))tured

groups of great importance. Much the largest

triumidial arch, moilern or ancient, is the Arc

de I'Etoile in Paris, undertaken by Napolenn in

commemoration of his victories, and announcing

itself as dedicated by hini to his soldiers and

sailors. This liuikling is of the dimensions of

a very large modern apartment house or busi-

ness buikling, such as are rising in American

cities. It is 160 feet high, nearly 1.50 feet

wide, 72 feet thick or deep, and ]iierced by a

single archway 47 feet wide, and rising 67 feet

from tlie pavement to the crown. Similar

arches pierce tlie ends or narrow sides ; these

are 27 feet wide and 60 feet high. No ancient

Roman monument of the kind apjiroached these

Jimensions.

B. The great archway leading from the body

of an early Christian church, such as a basilica,

into the jiresbytery or sanctuary. The term is

a translation of the ecclesiastical and Latin

term, (ii'cns triii inplialis (ir fhoruUs.— R. S.

TRIUMPHAL AVENUE. One of the

great central streets of some of the cities of

the Roman Emjnre, as notably Palmyra, where

the double colonnade of Corintliian columns is

still partly in place, and Gerasa, where tiie

somewhat similar colonnade is of the Ionic

style. (See Syria.)— R. S.

TROCHILUS. Same as Scotia.

TROMPE. In French, a piece of vaulting

of conical or partly spherical shape, or resem-

bling one corner of a Cloistered Vault, the

essential thing being that it supports a weight

imposed upon it on one side or irregularly.

Thus, if a projecting angle of a building is cut

off below, the overhanging piece, triangular in

plan, may be carried on corbelling ; but if car-

ried on an arched structure, that structure is a

trompe. A turret-like building in a reentrant

angle may be carried in a similar way. A
Pendentive is of the nature of a trompe.

TROPHY. Usually a group of arms and

armour of tlie enemy, erected as a memorial of
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victory. (See Monument, Historical Sketch.)

In Greek and Latin lands it consisted primi-

tively of the actual arms iiung on the trunk

and branches of an oak, cut to resemble the

human frame, and either consecrated in a tem-

ple (p.;/. lionudu.s, " Spolia opima") or other

public structure erected conspicuously on a

mound, and usually accompanied by an iiLscrip-

tion. It was es.scntially a Dorian and not an

Ionian custom, and nmsl ciiiiy examples were

1

Trompe carrying projecting .\ngles; House
XT Peiugueox (Dokdogne), Fr.ince.

in the Peloponnesus, such as the trophies of

Zeus Tropaios and Polydeukes at Sparta, of

Herakles, near Sellasia, and those over the

Corinthians, and over Laphaes at Argos. In

cour.se of time the idea jirevailed of making
such trophies permanent monuments of archi-

tecture and sculpture. Rising from a circular

or quadrangular stepped basement, or a tower

or column, was the group of trophies carved in

marble or cast in bronze, in imitation of the

original arms, and accompanied— even at times

replaced — by figures of the same material, in

relief or in the round, of historic, emblematic,

or religious import. Part of the sculptures
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TROPHY
were on the basement. Sometimes the central

crowning piece of sculpture was a "Victory,"

either armed (Aitolian trophy at Delphi), or

unarmed (Paionios' " Nike " at Olympia).

This type was also a creation of Dorian

artists. The earliest belong to the sixth to

fifth century ; e.g. the bronze trophy of the

Sikyonians, and that for the Peloponnesian War
at Olympia, that of Thrasyllos, and that of the

Messenians of Naujjactos at Delphi. It is true

that in commemoration of the victories over

the Persians, two trophies were erected in At-

tica, — at Salamis a naval, and at Marathon a

land, troj)hy,— but these were the offerings of

all Greece, and probably by Dorian artists.

Perhaps the most interesting for sculpture were

the two nearly identical trophies designed by

the great Paionios for Olympia and Delphi

— the latter famous for its statue of Nike, now
recovered. Tiiese and other monuments of the

fifth and fourth centuries B.C. were not colossal.

The round tower of the trophy of Epaminon-

das at Leuktra (371 b.c.) was only 11 feet in

diameter. But some Helleni.stic (third-second

centuries B.C.) trophies appear to have been

larger and more architectural, such as that of

Artemisia at Rhodes, of Pyrrhos at Argos (mar-

ble, witli reliefs), of Aratos at Mantineia, and

of tlic Aitolians at Delphi. Now, also, came

in the custom of introducing trophies of arms

and armour in relief in the decoration of large

monuments, such as the altar at Pergamon.

The best source of information for all Greek

tropliies is Pausanias (Frazer's ed.).

The Romans gave to the trophy a truly mon-
umental character, making it the greatest rec-

ord of their wars. As an emblem the tiophy

of arms was used everywhei'e by a custom cur-

rent since the foundation of Rome. At tlie

close of the republic the entire city hail become
an arsenal of compiered arms, either conse-

crated in public structures or kept in private

houses as family jirizes, and trophies were set

up on memorial arches (see Memorial Arch),

canned on memorial columns (see Memorial
Column), on temples, sarcophagi, and altars,

and stamped on coins. But the trophy erected

in a coiKpiered land, both as a record and as a

fear-compel ler, became an apoiropaion. Taci-

tus says that when, after a great victory, the

soldiers of Gernianicus erected a trojihy, the

Germans felt its disgrace moi-e keenly than

the defeat itself, and whenever possible the

Germanic and other northern enemies of Rome
would destroy tliese liated syndiols.

Transitional between Greek and Roman was
the recently di.scovered trophy of Pauiiis .Kniil-

ius, erected by the Roman general at Delphi

for hi.s victoi-y over Perseus at Padna (Livy,

xlv., 27). Its quadrangidar base (2.15 by 1.05

m.), ai)proached by a coui>le of steps, was
decorated by a continuou.s frieze of Hellenistic
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sculpture representing details of the Macedo-
nian defeat with a Roman regard for exactitude.

The earliest purely Roman examples recorded

are those erected in 121 B.C. by Domitius
Ahenobarbus and Fabius Maximits, after victo-

ries over the Allobroges and Arvenu. They
consisted mainly of marble towers sustaining

the grouped arms. After Marius had saved

Rome from the Cimbri and Teutones, in 101
B.C., he erected famous trophies in Rome,
which were cast down by Sulla, but defiantly

restored by Julius C;esar, in 68 B.C. during the

dictatorship of Sulhi himself Sulla, after his

victory at Chwroneia (86 B.C.) in the Mithrida-

tic War, erected two trojihies with Greek inscrip-

tions on the battlefield, one on the plain, the other

on the heights, and Pausanias saw them more
than two centuries after. He erected another

after the battle of Orchoraenos (85 B.C.). But
it was Pompey who built, after the close of the

Sertorian War (71 B.C.), the trophy most famous
for the beauty of its execution and site. The
inscriiition stated that he had subjected to

Rome 876 cities from the Alps to the farther

end of S])ain. It stood in a commanding posi-

tion along the great Roman militaiy road at the

west end of the Pyienees. To Caisar only a
single trophy is attributed, after victory over

Pharnakes at Ziela (47 B.C.). The exqui.site

marble trojihies, still jjreserved and popularly

called " Trofei di Mario," at Rome, are proba-

bly of the time of Cajsar or Augustus. A
rival to Pompey's monument was set up by
Augustus in 7-6 B.C. on the heights above
Monaco, facing the Alps and the sea, on the

Roman road connecting Italy and Gaul. It

commemorated the submission of all the Alpine

tribes from the IVIediterranean to the Adriatic,

and its remains are sufficient to show that it

consisted of (a) a square ])latforni, 130 feet

each side, {h) a massive square basement of 110
feet, with flights of steps on the north and
south ends, and (c) a circular tower, 100 feet

in diameter and of considerable height, dec-

orated with eleven pilasters, and surrounded by
a two-storied marble peristyle of Doric and Ionic

(or Corinthian) orders. Ou the tower stood

the trophy, 18 feet high, at whose base on

either side was a seated lamenting figure (man
and woman) representing the subject peoples,

very much as the grou]i is often given on late

Repidalican and Imperial coins reproducing such

trophies. The inscription on. the basement

enumerated the subjected tribes. Ruins of

other trophies of a similar type, and dating

from the times of (.lasar and Augustus, remain

in the south of France (e.g. Aix and Nimcs),

and on the Rhine (e.g. Nicderwald). Under
Augustus, Drusus erected a tumulus with tro-

phies on the Elbe, from the spoils of the Mar-
comamii, as did Gernianicus on the Weser
under Tiberius. But the best ])rescrved of all
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TROUGH
these memorials is tiiat restorcd liy or Imilt for

Trajiin in 109 a.d. at Tro|iaMim Traiaiii, iii'iir

the Danube ami the Black Sea (nnidern Adam-
Klissi). It appears to eommcniorate the eon-

quest of Daeia after the two wars of 101-102

and 105-107, and to have been desi^'ned by

Apollodorus of Damascus. It is in the form

of a basement of steps, on which stands a

great circular mound of masonry (diameter 30

m.) faced with marble, decorated with a frieze

of triglyphs and sculptured metopes, framed

by carved battlements and surmounted by a

conical roof, from whose centre rises the pedes-

tal of the central trophy (diameter 9.20 m.),

with the group of prisoners at its feet. The

total height was probably over 100 feet, with

a diameter of about 150 feet. It will be seen

that the older form of the tower was often

superseded by that of tlie mound, making the

structure resemble somewhat such funerary

tumuli as the imperial mausoleums of Augustus

and Hadrian at Kome. Thus the trophy was

not only a memorial of victory and a deterrer

of revolts, but a glorious funeral mound for

the fallen victors. That the custom continued

to the close of the Em|>ire is shown by the re-

mains of a trophy of Constantine at the gate

of Tonii, not far from that of Trajan.

— A. L. Frothingham, Jr.

TROUGH (n.). Any receptacle for tluids in

the nature of an open channel or gutter with

or without an outlet.

TROWEL. A. A mason's tool made of a

thin plate of metal, appro.ximately lozenge-

shaped, always pointed at the end, and fitted

with a handle ; used for spreading and other-

wise manipidating mortar in laying uj) masonry,

and for breaking and trimming liricks.

B. A plasterer's tool, generally a small paral-

lelogram of thin wood, with a handle under-

neath ; used either like a pallet to hold putty

or mortar, or to spread or float the last coat

upon walls or ceilings. Masons use a tool of

the same sort for kneading and mixing putty in

pointing joints.

TRUCK HOUSE. In the Uniteil States, a

building for housing a hook and ladder truck,

together with the horses and men for its opera-

tion. The building is e(iuii)ped similarly to an

engine house.

TRUE (v.). To test for correctness in level,

struightness, or the like, either by the eye alone

(see Bone), or by means of instruments.

TRULLO. In Southern Italy, a rough stone

buililing not uidiko the Noraghe or trudheu of

Sardinia. It is generally of cylindrical form

with cupola-shaped roof It appears that the

poorer people, even at the present day, find

them <lry and not inconvenient habitations.

TRUMEAU. In French, a stone mullion or

pier supporting the tympanum of a wide door-

way, as in mediaeval churches ; often character-

873

TRUTH IN ARCHITECTURE
istically bearing on its face a figure of (.'lirist,

of the \'irgin and Child, or of a saint.

TRUNK. A. Same as shaft ; that is, of a

cohiniii ; oljsolete or obsolescent.

B. A large and central or principal spout,

conductor, or hollow shaft, as in ventilation, the

deliv<'iy of grain, and the like.

TRUSS. A combination of rigid pieces, as

posts and struts, with ties, so as to make a

frame for spanning an opening or the like.

Under Roof, Figs. I and 2 show a King-post

Truss and a Queen-post Truss ; Fig. 3 is also

of a King-post Truss, but is not well shown,

and Fig. 10 is a Hammer Beam Truss,

though not adequately framed ; but the other

cuts are of roofs whose jnincipals are not trusses,

in a strict sense. A truss nuist be made up of

triangles, as no other mathematical figure is

fixed and immovable. The Howe, Pratt, and
Warren trusses (see subtitles) are used in build-

ing to carry large roofs where supporting up-

rights are to be avoided, as in a music hall or

large modern church.

Hov^e Truss. A bridge truss in which the

struts are diagonal, crossing one another, and
the chords are held together by vertical ties.

Pratt Truss. A bridge truss in which the

struts are vertical and the ties diagonal.

Scissor Beam Truss. A roof truss in which
the feet of the principal rafters are connected,

each with a {joint on the upper half of the

opposite rafter, by ties which cross at the mid-

dle like the two halves of a pair of scissors. It

is a weak truss, fit for small spans only.

Warren Truss. One with parallel chords

between whicli the braces and ties are set at

the same angle, so as to form a series of isosceles

triangles.— W. R. H.
TRUSS (v.). To fit with braces, struts, or

ties, in such a way as to strengthen, as a beam
or a stud partition. (See Trussed Partition,

under Partition).

TRUSSEL. Same as Trestle.

TRUTH IN ARCHITECTURE. The ex-

pression, in design, of the essential facts of the

plan and structure. The doctrine of Artistic

Realism is of very ancient lineage ; so far as one

can judge from collateral evidence, the modified

form of it which Aristotle upheld was but a

restatement of a doctrine current in his day, and
which even then was not altogether acceptable,

and recjuired defence. To us it becomes self-

evident that the doctrine of imitation, as it is

usually interpreted, can only be upheld by nar-

rowing the field of art in a thoroughly artificial

way, which no modern philosopher would defend

for a moment.

That the doctrine does express a half truth

we shall see below ; but that it does not express a

principle which is universally valid for the whole
field of art appears clear when we note that

in some directions it is inapplicable altogether,

87-1



TRUTH IN ARCHITECTURE
and, fiirtlieriuore, that it must be inndified iu

statemeut, or limited Ijy detiuitiou, if it is to be

made ajjplicalile to special fields.

The general doctrine of Artistic Kealism may
be stated thus :

" Fine Art is the expression of

the true essence, the real nature, of the subject

presented by the artist." It is comparatively

easy to apply this supposed principle to litera-

ture, to painting, and to sculpture, without

arousing a natural demand for its qualification

or limitation ; but it is evident that it is impos-

sible to interpret our modern music in accord

with any such formula ; and when we turn to

architecture, we find it necessary to restate the

princijile altogether to give it any semblance of

validity.

In order to make the supposititious principle

applicable to the work of the artist-architect, it

has been assumed by the defenders that the true

essence of architecture lies in its practical and

constnictional worth, and that true architecture,

therefore, consists in the expression in building

of constructional values, and in the suggestion

upon the exterior of the uses which buildings

as wholes, or iu their special parts, are intended

to subserve.

But it is easy to show that these assumptions

are entirely unwarranted. There can be no

doubt, of course, that there is great aesthetic

value in certain expressions of constructional

function ; but to claim that tlie ex|)ression of

constructional function is necessarily festhetic is

certainly impossible, for, wei'e this true, all

scientific engineering would have architectural

value, which manifestly is not the case. Works
of engineering nuist thrill us with their beauty

if they are to lay claim to the possession of

architectural value.

It is true, also, that certain indications upon
the exterior of a building of the purposes for

which the interior is to be used give satisfaction

to the beholder, a satisfaction which often adds

much to the a?sthetic value of the whole ma.ss

;

but to hold that the indication ujjon the exterior

of the i)urposes for which the parts of a building

are to be used is necessarily lesthetic is mani-

festly absurd, for such a principle would involve,

in an ideal building, the indication by appropri-

ate forms, or decorations, of the existence of

menial offices which we wish to forget, and which

we nnist necessarily lose sight of if we are to

enjoy the beauty of a building as a whole. The
uses of a Iniilding, or of its ])arts, may be ex-

pressed in the forms employed, but the exjiression

nmst be beautiful if it is to add to the ;esthetic

character of the building.

As a matter of fact we have in this principle

of Truth, of Sincerity, of Verac'ity, as applied to

architecture, but a half truth, as the doctrine of

Artistic Realism in all its modifications teaches

but a half truth. The truth which, half ex-

pressed, has led to so persistent a life for this
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discredited realistic theory is this: that untruth,

insincerity, lack of veracity, and pretence, are iu

general ilisturbing, unpleasant, an<l ugly ; if a

work of art, therefore, is to have permanent
value, it must avoid the expression of untruth

and pretence ; and the easiest way to avoid this

expression of untruth and pretence is to bear in

mind, and to some extent to express, the truth.

The mere expression of truth, however, will not

make a work of man's hand aesthetic ; the

aesthetic quality is something which nuist be

superadded.

The aim of every artist should be to produce

an object of j)erfect beauty, in whatever material

he expresses his thought ; this he cannot well do
if he shocks the observer with unreality ; and,

if he be an architect, he cannot succeed in pro-

ducing this eflect of jjermaneut beauty in his

buildings if he persistently lies about the con-

struction he adopts, and deceives us about the

uses of the ajiartmeuts he erects ; and this is

due, not to the fact that where he succeeds the

tnith is expressed, but to the fact that lying

and deception are in themselves anti-«sthetic.

On the other hand, mere sincerity and lack of

pretence in one's architectural work will not

make it artistic ; to this lack of deceit must be

added the quality of beauty which brings to the

masses of cultivated beholders a permanent
feeling of pleasure. The greatest sincerity, if

unattractively presented, can have no permanent
esthetic value.

If the position thus taken be correct, then

the architect may well make certain practical

applications of the principles involved in the

guidance of his artistic eftbrts. In the first

place, he is taught that he shoulil aim to avoid

the pretence of constnictional effects which
evidently cannot exist ; but, having done this,

he must equally avoid the expressions of con-

structional effects which are not beautiful. It

may be true, to take an analogy from a kindred

art by way of illustration, that the human
frame is largely made up of bone and muscle,

and the artist-sculptor will certainly not moilel

his figure so that it will appear to be ajjparently

unanatomical ; nevertheless, the most perfect

reproduction of anatomical detail will not make
a statue beautiful, nor would we consider the

sculptor to be in any sense an artist who made
it a princi])le to represent his human subjects as

exceptionally thin in order to emphasize the

position of bone and muscle which make their

attitudes possible. Similarly is it true that

buildings could not stand did there not exist

certain balancing of forces, certain strains on

material parts, certain lines of tlirust and

pressure ; but evidently, to strip a building of

all beauty in order to express this balancing of

strains and thrusts and pressures, woidd be

manifestly absurd from an artistic standiioint

;

the critic who so emphasizes the ilelight he
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obtiiins ill the .ircliitect'.s i'X]iics.si<iii of these

jiliysical forces tliat he finds in sueh expression

alone the true essence of arcliitecture, is as

abnormally warpcil in his awthetic ilevelo|)ineiit

as is the surgeon who finils beauty in a skeleton,

or in a fine iiiece of dissection, or in a skilful

preparation of cancerous tissue.

The architect should aim at the ]iroiluction

of a beautiful building ; to this end he must
avoid obvious constructional untruth, wliiidi for

most intelligent men is ugly ; and so far as in

him lies he should aim to emphasize the con-

structional and practical vjilues of the parts of

his structure ; and this for the simjile reason

that such emphasis tends to be attractive to the

intelligent observer : but he should never em-

phasize tliese constructional and jn-actical values

at the expense of a loss of beauty, nor need he

strive for this emjihasis unless it is possible to

gain it in a maimer which will actually aild

to the permanent ;esthetic value of the building

as a whole.

But as the architect should avoid giving the

observer the shock which constructional un-

truth entails, so also should he avoid shocks

of all sorts and kinds which involve more or

less of ugliness ; and not infrequently he finds

that, by the adoption of some scheme which in-

volves a minor inconsistency of construction, he

may avoid other shocks of much greater im-

portance. The ideal architect, to be sure, would
of course be able to avoid all shocks of all

kinds, l)ut the poor human being all too often

finds himself called ui)on to make a choice of

the lesser evil ; and surely the architect who is

merely human should not be condemned if he

ask us to overlook some inconsiderable untruth

for the sake of the better aesthetic results he

thus obtains. He may well argue that at best

we can express but partial truth in any art.

The truths the realist is wont to emphasize are

only some of many which he chooses to con-

sider, while he leaves out of sight many others

which, but for mere convention, might as well be

considered as those which he aims to express.

The sculptor, for instance, actually assumes in

general a conventional falsity of colourlessness

which he asks us to overlook in order that he

may the better express certain beauties that are

independent of colour. So in architecture there

are many other truths than those of structural

thrust and strain, or practical use, which all

artistic architects (and even those who labour

to express constructional values) have come to

overlook entirely, and this with perfect pro-

priety in consideration of the fact that the end
in view is the production of lieanty ; e.g. they

overlook the nature of their foundations, of the

filling in behind their finished protective and
ornamental stone facings, of the masonry and
furrings back of their plastered interior wall

surfaces. If, then, it be permissible, in the
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effort to build beautiful buildings, to forget

scjine of many realities, why should not the

architect occasionally ask us to pass over some
slight structural disiiigenuousness, jirovided he

is al)le by such means to jiroduce a nol)ler type

(if licauty than were jiossible if he did not dis-

regard this minor inconsistency?

Wc have inherited from a long line of artist

ancestors many architectural forms which have

arisen from constructional usage, all too often

very faulty from a modern scientific stanil-

])oint ; for instance, we should not be able to

enjoy to-day the beauty of the maze of fiying

buttresses in the Gothic cathedrals had the

mcdiieval architects understood how to calcii-

lat(^ thrusts as accurately as we do, and had
they expressed these thrusts logically. Thus it

ha]i]x>us that inherited architectural forms,

more or less logical, have been refined and

beautified until they have liecome in them-

selves esthetic elements callable of employment
for the ])urpose of adding artistic quality to

Imildings, as the artist in colour adds to tlie

value of his painting by his technique ; and

there seems to be no manifest reason why the

modern architect should not use such elements,

as in fiict his ancestors always have done, to

beautify his work, without too great regard to

their constructional worth, only provided he

does not use them for purposes of intentional

deceit.

Ai'chitecture, more than all the other arts, is

replete with forced compromises. A symmetri-

cal exterior, for instance, may produce ;esthetic

results which could not be gained were all the

minor lack of symmetries in plan emphasized

upon the exterior. The artist must tnist to

his genius to determine for him how far he can

afibrd to sacrifice one element of beauty in his

ettbrt to gain another, and that he is an artist

is attested by the fact that the truths he over-

looks are forgotten by the observer in the beauty

of the results attained.

It is thus that great architects have almost

invariably used old constructional forms as

merely decorative features, and if the beauty

of the result is sufficient to arouse our en-

thusiasm we do not hesitate to condone the

inconsistency. It is thus that the Eomans so

often used the Greece-born orders, being con-

tent to accept and adapt forms perfected by
long use in other relations than those which
were appropriate to their civilization, and in

this adaptation adding elements of grandeur

and proportion which lead us to overlook the

illogical usage. It is thus that the Venetians

used old constructional forms purely dceoratively

to add elements of beauty to their well-studied

comi)ositions, and we forget the inconsistency

in the joy we gain from the entrancing group-

ings in their waterside palaces.

It is, of course, to be conceded, as has been
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suggested above, that the ideal ai-chitect or race

of architects would avoid such inconsisteucies,

but even in the work of the Greeks, wiiich

reaches the highest grade of consistency, we
find, e.g. in the triglyphs, the modillions, the

dentils, of their masonry temples, the use of

forms which had been perfected in wooden

structures and which were used decoratively,

but not as truthfully, in stone constructions.

In the development of the Gothic cathedrals,

which many think of as the only examples of

an architecture of thoroughly logical construc-

tion, we can easily trace the same practice,

when, for instance, we note the blundering

steps by which the columns of the basilica,

used first as mere columns, were gradually

transformed into buttresses when engaged in

the walls, or into piers where standing isolated

and free.

In conclusion, then, it appears that the ex-

pression of constructional truth in architecture

is only one element amongst many which are at

the command of the artist-architect for use in

the production of beautiful buildings,— a most

important element, indeed, and one which, if skil-

fully used, must add great satisfaction to the

trained observer, one, also, which cannot be dis-

regarded without great risk of ruining the

beauty of the liuilding in which the architect is

expressing his thought. But for all that, we
are compelled to agree that in many cases this

constructional and practical worth may cjuite

properly be subordinated to other elements

which are incompatible with it, provided the

latter, without it, are capable of producing

lesthetic results which with it would be im-

possible of achievement.
— Henry Rutgers Marsh.\ll.

T SQUARE. (See Tee Square, under

Square.)

TUBULAR. Having a section like a tulie

of any shape ; thus a tubular girder is a built-up

plate beam which is a tube of rectangidar section.

TUDELLA ; sculptor and architect.

Studied sculpture in Italy, and in 1528 es-

tablished himself in Zaragoza, Spain, and worked
on tlie choir of the cathedral in that city.

liiTiiuidez, Diccionarid ; Viuaza, Addiciones.

TUDOR ARCH. (Sec under Arch.)

TUDOR ARCHITECTURE. The accession

of Henry \' 11. to the throne of England marked
the beginning of a period so distinct in the

architectural history of England that it has

l)een customary to describe it by the name of

Henry's Welsh family, Tudor. No one period

of English history is more interesting than tliis,

covering the reigns of Henry VII., Henry VIII.,

Edward VI., Mary, and Elizalieth, a long and
eventful period reaching from 1485 to 1000.

The later work is often separately designated as

Elizabethan, but there is hardly sutficicnt change
in character tn make a real division.

879

TUDOR ARCHITECTURE
With Tudor times an enormous impetus was

given to house-building by the general tendency

toward more comfort and luxury, and this was
further accelerated by the dissolution of the

monasteries, which put land and wealth in the

hands of the layman.

The great lord and landowner was not only

the head of his family, but the head of a host

of retainers of every description, from lesser

nobles and knights down to the artificers in the

various trades. The keeping up of such a reti-

nue and establishment bred hospitality, and also

led to a demand for private apartments for the

family, where some retirement from the motley

turmoil was possible.

The plan of the house had developed from two
directions toward a similar end. The buildings

grouped about the irregular castle coiu't grew
into the group which suiTounded the regular

quathangle. The great hall of the manor or

grange was extended laterally, and then at right

angles on the two ends, until it also enclosed a

quadrangle, or at least bounded it on three sides.

Modifications of this plan gave the E and the H
plans. These then, the cpiadrangle, the E, and
the H, are the general types of Tudor house plans.

The climate called for substantial material,

light on the south, shelter on the north, steep

roofs, many fireplaces, and abundant admission

of sun. Thus the English characteristics of

Tudor work have their natural explanation,—
buildings long and low, with steep roofs and
gables, with many tall chimneys, and great

glazed bays.

Of the rooms, the hall, although no longer so

all-important as in early days, was still the

most important feature, and the stairs, but
recently mere squared logs going up between

walls, were now an especial object of decoration.

Oak was almost invariably the material. The
stairs had close strings, and the balusters and
):)anels forming the balustrade were often pro-

fusely can'cd in a manner which suggested the

influence of the Italian Renaissance, and yet

was distinctly English.'

Indeed, up to tiie time of Grinling Gibbons,

there was no carving in England which ap-

ju'oached in skill and dexterity the work of Italy

and France. It was coarse, often grotesque, but

generally well-placed, effective, and well under-

stood in relation to the architecture (this

latter an especially valuable quality, and one

liable to be overlooked when the teclmical skill

of the carver attracts too nuich attention).

Although Gothic work was now a thing of

the past, in nothing is its influence so clearly

seen iis in tlic windows, which, throughout tlu^

Tudor ])eriod, remained sulidividcd liy nndlion

and transom, and thus permitted the retention

and development of the many-sided bay so char-

' For Italian influence under Henry VIII. see

England, Arclutecture of.
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PLATE XXXIl

TUDOR ARCHITECTURE

The interior of the Chapel of Henry VI L, West-
minster Abbey, London. Tliis is the typical bnild-

ing of those wliieh can properly be called Tudor, for

it was begun within tit'teen years of the accession

of the Tudor dynasty in the person of Henry VII.

(1485), and it is the first important uKmunient of

the peaceful times succeeding the civil wars. The

picture shows the south flank of the extraordinary
brass screen which surrounds and almost hides the
altar tomb of Henry VII. and his wife, Elizabeth of
Vcu'k. Through the central door is .seen the ambu-
latory of the Abbey and the screen of Edward
the Confessor's Chapel. The stalls are appropri-
ated to the Order of the Bath.
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acteristic of the English country house, Ijoth as

an external feature and as a marked cliaracter-

istic of the hall and dining room, in whieh it

was most frenueiitly found.

With the growth of the arts and the new
learning more s])iicc was recjuired for pictures

and books, and tliis may have in

part accounted for tiie long gal-

leries whidi were so striking a

feature. These rooms, in- corri-

dors, were generally on an upper

floor, often running th(^ length

of the house umier the roof, and

of such size and im|)ortance that

the English artist loved iicre to

display fine panelling, marble man-
tles, and richly modelle(l ceilings.

lu the reign of Elizabeth Italian influence

was more clearly felt, and classic detail was
pretty generally adopted, but the main lines

were still Tudor. Under her successor, classic

really began to rule, and a distinct style arose

known from the Stuart family as Jacobean

(which see).

(For ecclesiastical work in Tudor times see

Gotliic Architecture in England.)

— R. C Sturgis.

TUDOR FLOWER. An ornament of late

English Lrothic art ; a trefoil flower developed

from the upright points of the crossing or the

cus))s of the foliated arch.

TUDOR ROSE. (See under Rose.)

TUILERIES, PALACE OF THE. In

Paris ; built origin.iUy nutsidc the walls, ft

was added to by many succeeding jirinces, but

never served as the principal royal residence

until the Revolution, when Louis XVI., l>eing

brought into Paris by the mob, took uj) his

quarters there. Najjoleon, the kings of the

Restoration, Louis Philippe, and Napoleon III.

lived there, except when brief visits were made to

Compifegne, Saint-Cloud, or Fontainebleau. The
buililing was entirely destroyed by fire in 1871,

TURKISTAN
toric or uidcnown anticpiity ; the work of un-

. civilized people ; especially a barrow or grave

mound ; but applied, as the origin of the word
warrants, to artificial hills intended for sacri-

ficial purpo.ses, the ruins of fortifications, and
the like. (See Mound.)

CHAMUKKS FOK liLUl.VL MAUli (JF 1''LAT STUNES

(See

ING LONO CiSTVAEN, THE SLABS INCISED WITH I'ATTEK.XS

and its ruins cleared away in 1885. Tlie original

design of Jean Bidlant is of incomparably more
consequence than any of the later additions, and
can be seen in Du Cerceau's Bastiments de la

France. The garden of the Tuileries is one of

the public parks of Paris, and contains some im-

portant jiieces of sculpture. — R. S.

TUMULUS. An artificial mound of prehis-

881

TUNISIA, ARCHITECTURE OF.
North Africa, Architci-turc (if.)

TUNNEL. A passage or conduit excavated

tliniugh solid rock or ground, or below the sur-

face of the earth, or built under water in crossing

a river, or the like, for a highway, for a railroad,

or merely as a culvert, or for sewer, gas, or

water jiipes, or electric wires.

TUPIK, (Written also tupiq, tuple, tui)ek,

and tiipeck.) From the Eskimo; a tent. In

the milder Arctic weather the Iglu and Ighigeak

become uninhaliitable, the former because of the

dampness, and the latter because the dome melts

and falls in. The Eskimo then res<n-t to tents.

Some of these resemble the ordinary Tipi, but

have no smoke hole, the fire being built outside,

while others are of a horseshoe shape, and still

others are similar to our " A " tents, but with

rounded ends. These variations belong to dif-

ferent localities. Skins are the usual covering.

Sometimes two or more tents are placed to-

gether. (See also Karmang.)

Turner, 11th An. Bn. Eth. ; Murdoch. 9th An.
lilt. Eth. ; Boas, Gth An. Bn. Eth. ; Peary, North-
wanl ; Hansen; Kink; Ross; Hall.— F. S. D.

TURKEY, ARCHITECT-
URE OF. (Sec Jloslem Archi-

tecture ; Roman Iin])erial ; also

A.sia Minor, Architecture of; Bal-

kan Peninsula
; Egypt ; Syria.)

TURKISTAN, ARCHI-
TECTURE OF. That of the

country lying immediately north

of the modern kingdom of Persia

and state of Afghanistan, ex-

tending from the boundaries of
the lofty table-land of Pamir on the east to the
tran,s-Caspian provinces of the Ru.ssian emjiire

on the west, and including the cities of Bokhara,
Khiva, Merv, Samarcand, and Tashkand. The
whole country is more or less dejjendent ujion

Rassia since 1876, but the population is still

thinly distributed, of mixed Asiatic origin, and
is probably much smaller than it was in the

882



TURKISTAN
sixteenth century of our era and previous to

tliat time. The term Turkistan is more prop-

erly applied to this country than any other

gecigraphical expression, because the tendency of

modern ethnological and geographical writing is

to speak of the ruling races which originated

here as "Turks," using that term in a general

sense. The conquering Khans of the eleventh,

twelfth, and thirteenth centuries of our era are

considered Turks as much as the Seljuks or the

Ottomans.

The country has been little visited by any

European who has had a sense of architectural

art, but recent travellers have at all events

taken photographs which have been published

in their volumes. One traveller in Turkistan

had, liowever, a marked feeling for architectural

fine art, Eugene Schuyler (d. July, 1890), who
travelled in the countrj' in 1S75-6.

The fine arts of the country have been gi'eatly

influenced by Chinese example ; but it is not in

architectural art that the Chinese influence

could be most weighty. In the northeast, be-

tween Tashkand and Kuldja, there are the ruins

of cities in which Chinese building had evidently

controlled the design, and in Kuldja itself the

ancient buildings have been ruined and this

city, though close to the Chinese frontier, is

almost wholly a Turki town. (See China,

Architecture of.) It is a Persian influence

which is the most visible in all the architectural

art known to us : but this not exclusively the

influence of the Persian art of the fifteenth

centuiy and following years with its strong

tendency toward decoration, both external and

internal, by means of glazed tiles in brilliant

colour. It is rather a more ancient Persian art

dating from the early years of the Moslem con-

trol, or roughly speaking, from the eighth to

the twelfth century inclusive. As has been

pointed out in the articles on Persia that land

has always been a centre of decorative art, its

influence felt over the whole of Western Asia

•iiid tlietiee Viy the whole Byzantine empire and

indirectly Europe itself in the earlier Middle

Ages. This exceptional mastery of artistic

design was developed in a more strictly archi-

tectural sense after the beginning of the eleventh

century of our era, and the buildings of the

cities named in the first paragraph above,

though none have been explored and studied of

a certain date earlier than 1 1 50, are all of a

Per.sian type, giving distinct evidence of a still

earlier influence coming from Persia and develop-

ing in the comparatively uncivilized northern

country in a slightly ditl'crent way from that of

the Persian cities.

The four-centred jiointed arch cliaracterizes

these buildings from the twelfth century to the

latest epoch ; simi]le and unbroken masses of

wall decorated with ))atterns in colored brick-

work or in slight relief of bricks set horizontally,
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vertically, and at various slopes in the outermost

shell or face of the wall are common methods of

decoration. The round minaret at Bokhara is

a simple truncated cone with very steep sides,

crowned by a cylindrical chamber like a belfry

carried in slight projection by a system of cor-

belling; and this structure ii-om base to the

springing of the corl)el course is absolutely

unbroken by window or visible door (the entry

being from a small building adjoining) and is

adorned merely by horizontal bands of colour

sparingly and most judiciously applied. The
moscjues on the great square at Samarcand,

called by Schuyler, The Medressehs, Shir-Dar,

Tilla-Kari, and Ulug-Bek, have each a superb

porch with a veiy lofty arch dividing the whole

mass of the central pavilion into two heavy
piers ; wings with much lower walls are flanked

by conical minarets. The Medresseh Shir-Dar

has lost the crowning chamber or gallerj' of its

minaret, but has preserved the corbelling which
once carried it, and a cupola with tlie lofty and
circular drum concealed from the front by the

lofty j)orch is attractive from the rear and side.

A similar cupola crowns the celebrated Guramir,

the supposed tomb of the conqueror Timur
(d. 1405) in the neighborhood of Samarcand.

The much later palace at Khokand retains .some

of the features of these older buildings, but is

very inferior in dignity of mass or in grace of

proportion. It is, moreover, covered by diaper

patterns very ill-imagined, according to the too

common tendency of modern Persian art, which
seems to assume that there cannot be too much
of such covering patterns. (See Decoration

;

Diaper ; Polychromy.) At the city of Turkistan,

in the far north, is the very ancient tomb said to

have been begim by Timur, and there is also the

mosque called Hazret, or the Divine Presence,

which was certainly built by that conqueror.

These buildings, dating from the last few years

of the fourteenth centuiy, still retain some part

of their admirable tile sheathing.

Samarcand, in the fourteenth centurj', was
certainly one of the most magnificent cities on

earth, and carefully managed exploration in this

town should residt in a great enlargement of our

knowledge of the i)rinciples of Asiatic archi-

tecture.

The simple buildings of the people and the

relics of ancient architecture before the time of

Moslem influence coming from Persia are alike

unstudied and unknown except for the occasional

evidence of jihotographs taken for another i)ur-

pose. The o]iportunity for enlarged archivo-

logical research in the one case, and of social

study in the second, viith the architectural

interest inherent in both would seem to be

unsurpassed by that of any region in the world.

BiKliam, A liiijp Thnmijh Wrslcni Asia. 18!)7
;

Scliiiylcr, 'J'lirk-ia/iin. \iiti-^ nf a .founii'i/ in Jlits-

sian Turkistan, Khokaud, Bukhara, and Kuldja,
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PLATE XXXIII

TURKISH ARCHITECTUKE

Interior of the frreat Mosque of Sultan Suleiman I.

(Suleinianieh). This is tlie most important piece
of Turkisli arcliitecture, and was built in imitation
of the church of S. .Sophia, at least in so tar as the
cupola and pendentives are concerned. Stained
glass is remarkable as the most important display

of non-European woi-k of the sort. The legend is

that two pieces (not shown in this Plate) were
taken in war with the Persians, and that the others
were copied or studied from them. The building
dates from the middle of the sixteenth century.





TURN
2 vols,, 1877 ;

Vambery, Bokhara, 1873 ; Central

Ami, 18(;4. — H. «•

TURN (v.). To lay up, as an arch, in lirick

or stiiiic on a temporary ccntriiig.

TURNBOUT. Same as Turnlnieklo.

TURNBUCICLE. A riglit and left S(^rc\v

couplinj; in the form of a link, botli ends of

which screw on the separated ends of a rod or

bar, so that by turning the buckle the tension

of the rod or bar may be increased or (hminished

at wilL It is ijften used in setting up a truss.

TURNING PIECE. A piece of board cut

to a curve to guide the mason in tuining any

small arch for which no centring is required.

Turret; Tower with Staircase Turret;
Goring, Oxfordshire; c. 1120.

TURPIN, JEAN ; architect and sculptor.

With Antoiue Avernier, Arnoul Boulin, and

Alexandre H\iet he made the stalls of the cathe-

dral of Amiens (Somme, France), finished in

1522.

(Jilliert, Calhhlralc d'Amiens.

TURRET. A small tower ; especially one

attached to a larger tower, as where an echau-

guette or stair turret rises above tlie platform of

a fortified tower, or where a circular stair is

built at an angle of a church tower to lead to

the belfry.

Pepper Box Turret. A turret circular in

plan, and with some form of conical or domical

roof

TUSCAN ARCHITECTURE. A. That

of the ancient Etruscans (see Etruscan Archi-

tecture).

B. That of modern Tuscany at any epoch,

especially any style taking shape iu this region
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TUSCAN ORDER
ami not extending much beyond it. The most

important of such styles is the round-arched

Turret; Glastonbury Abbey, c. 1200; It covers
the Head op .-v Windinc Stair and gives
Access to the Roofs.

Gothic, exemplified by the Loggia dei Lanzi and

the Bargello, or palace of the Podestk, both in

Florence, and the cathedral of Lucca, and other

buildings, a style wiiich was mainly Gothic in

Turret; S. Mary's, Beverly; c. 1450.

structure with its system of building received

from the North, Imt jirotested against the north-

ern style .-IS a dei-nrative .system.

TUSCAN ORDER. One of the three Ro-

man orders of architecture according to Vitruvius

;

one of the five recognized by sixteenth ceutiuy
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TURRET; TOWN HALL OF SAUMUB, WITH TWO ANGLE TURRETS OR ECHAUGUETTES.
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TUSCAN ARCHITECTURE; CATHEDRAL OF LUCCA. GOTHIC IN STRUCTURE
BUT ITALIAN IN DESIGN.
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TUSK
writers. It resembles the Roman Doric, but

has fewer and bolder mouldings, no triglyphs,

and no decorated details. In neoelassic work

the shafts are sometimes built witli rusticated

bands, and, in a superimposition of orders, its

place is in the basement.

TUSK. A bevelled shoulder on a tenon to

give it additional strength, the mortise being

cut to ciirrespiinil.

TWO-PAIR (ad,iectival term). In a London

lodging house, belonging to the third story, ac-

cessible by two flights of stairs. The two-pair

front is the front room of the third story, count-

ing from the street, or the second story in Eng-

lish usage.

TYMPAN. Same as Tympanum.

Tympanum of a Wi.sdow in El-B.^uah, Syri-V;

."TH TO UTH CeNTUKY.

TYMPANUM. The triangular recessed

space beneath tlie coping of a pediment and be-

tween the raking cornice of the roof and tlie hori-

zontal geison below. Also the slab or piece of

walling which is used to fill up the space be-

tween an arch and the square head of a doin- or

window below. This may be a single stone, or,

if of small parts, it may rest upon a lintel. It

is often used for rich decoration, and in large

Gothic churches it may receive the richest relief

sculpture, as seen in Vol. II., Plates I. and IV.,

and cut col. 203. The term having merely the

general significance of a smooth, thin plate or

membrane is applied also to a panel by writers

who take the word in this .sense direct from

Vitruvius, IV. 6. (Compare Lunette.)

TYROL, ARCHITECTURE OP. (See

Austrian Stati^-.

)

TZAPOTECO ARCHITECTURE. That of

tlie .\nicricaii Indians nf the Tzapoteco stock,

whose country was south of the Aztec, and wdio

rivalled the hitter in their architectural works,

still exhibited in the ruins of Mitla. (See

Mexico, Arcliitcrtiu'c of, § I.)

TZOMPANTLI. An Aztec building erected

for tlic purpose of receiving and executing jiris-

oners of war, and for dividing their Hesli among
the proper recipients. (See Mexico, Arcliitec-

tureof, § L)— F. S. D.

U
UCCELLO. PAOLO DI DONO

;
jiainter;

b. I:i'.i7 ; d. I i;."-.
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UNDERPINNING
A mural painter at Pisa and Florence. (In

the General Biography, Crowe and Cavalcaselle

;

Vasari ; Nagler : also ]\Iiintz, Renaissance.)

UDINE, GIOVANNI DA. (See Kicamar

tori, (liovanni de'.)

UFFIZI. (In Italian, Gli Uffizi, "the of-

fices.") A building in Florence of w'hich the

uppermost story is used for a nniseum, one of

the must iniiiort.uit in Enmpe.
ULPIAN BASILICA. (See Basilica of

Trajan.)

ULRICH VON ENSINGEN; architect;

d. 1429.

Ulrich from Ensingen, a village in Switzer-

land near Fribourg, was chief architect of the

cathedral of Ulm (begun 1377) from 1390,

when the most important part of the construc-

tion was actually undertaken, until his death in

1429. From 1410 to 1429 he was also em-

ployed in some cajiacity at the cathedral of

Strasburg. In 1387 he was called to Milan to

advise concerning the construction of the cathe-

dral. He was succeeded by his sons, Gaspard

and Mathias.

Hassler. Vims KuiifttrieKdiiclite im Mitldalter

;

Gerard, Lrs Artistes de. VAlsace ; Sclineegans, Les
Arcliitcctes tie Strasshury.

UNBURNT. Xot baked, or fired, in a kiln
;

said of articles of clay such as in most cases are

so completed by exposure to heat. LTnburnt

bricks are very common in Egyptian and Syrian

building.

UNCOURSED. Masonry not laid up in

coiu'ses or layers with continuous horizontal

joints, but irregularly. (See Ashlar; Course;

Masonry.

)

UNCTORIUM, In the Roman baths, an

apartment usrd by the bathers for anointing

the bodies with oil or some unguent, which was

then scra]ied ott" with a strigil. (Called also

Ekeothesium.)

UNDERCROFT. Any vault or secret pas-

sage unilcrgrniHid.

UNDERCUT. In carving, as in high reliefs,

cut away behind ; said of the background or of

the whole carving, the figures standing clear, or

nearly clear, from the background.

UNDERDRAWN. Closeil beneath, as by

lath and jilastei', or by boanling, as when a

floor previously of exjioscd tind)er is closed for

greater warmtli or prevention of sound. By
extension, having the whole structure of a ceil-

ing put in, as beneath the roof of a cottage,

leaving a garret aliovc.

UNDERPINNING. .1. The rough walls

or jiiers supporting tiie first floor timbers of a

Imilding without a cellar. The upper part of a

foundation wall showing above tiie grade and

imdcr tlic water table, or ground sill. In New
England often u.sed for tlie masonry foundations,

as in a house otherwise built of wood.

Ji. The material ami labour used in replacing,
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TYMPANUM OF DOOR; CHURCH OF S. JEAN-BAFi'lSTE DE BELLEVILLE, PARIS.
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UNDBRTHROATING
iu \yhole or in part, an tiki or infirm foundation

wall with a new wall, or in extending with new

material a wall already built to a lower and more

stable bottom. The terms also applied to labour

and material employed in the reconstruction of

an old wall, so as to furnish a new and perma-

nent bed for a stone or bearmg for a beam. (See

Shoring.)

UNDBRTHROATING. The cove of an

outside ooruicf when so treated as to .serve as a

drip.

UNDERW^RITERS' DOOR; FLOOR; etc.

An appliance, or fitting, of the form and struc-

ture approved by the insurance companies as

not calculated to burn readily or to helj) the

spread of fire.

UNDULATED. Arranged with a wavelike

form or movement, as in a guilloche, or in any

other decorati\'c feature.

UNGEWITTER, GEORG GOTTLOB
;

architect ; b. 1S20 ; d. 1864.

In 1837 he entered the academy in Munich.

In 1842 he settled iu Hamburg, and afterward

practised in Liibeek and Leipzig. Ungewitter

published Lehrbiivh der Gothischen Konstrnc-

tionen (Leipzig, 1890-1892, 2 vols. Uo);

Gothische SturJt unci Landha'daer (Berlin,

1889-1890) ; Gothische Holzairhitektur (Ber-

lin, 1889-1890, folio). (See Statz.)

Heichensperger, (ri-nry (rnltli'l, Uiiiji'n'iltir.

UNITED STATES, ARCHITECTURE
OF. That of the whole territory of the republic,

as it was after the Gad.sden Purchase in 18.5.3.

§ I. Pre-Columbian Era. The architec-

tural constructions of the aborigines of America

m^^^^
Unitkd States: House at Pioeon Cove, Mass., 11)43,

were, and are, exceedingly varied in form, loca-

tion, material, and method. Almost every kind

of position where a house or village might be

estalilished, according to expedience or necessity,

was ado])ted, from the immediate shores of the

sea to almost inaccessible ledges in mighty

cliffs of the far interior. Almost every ma-
terial available for building purposes, except-

ing metals, was utilized, from mere twigs and
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UNITED STATES
branches of trees to stone ; even to snow and

the bones of whales. And the structures were

given almost every possible shape ; square,

round, semicircular, oval, triangular, rectangu-

lar, conical, and tlomed. The methods of erect-

ing embraced framing, wattling, masonry, pisd,

jacal, and others. Many structures were only

of one story, but some were of foiu" or five.

From the rude bough wickyup of the Arizona

Pai Ute, lightly abandoned on every change

of camp, to the massive and elaborately orna-

mented stone buildings of the ilaya of Yucatan,

is an immense range, greater than can be else-

where studied within our historic period. It

is possible, therefore, in America to take up

the study of house building where the thread

is lost in Europe, and with Ijoth follow the

line of development from the wickyup to the

Parthenon. Examples of almost every form

of dwelling possible for mankind to devise exist

still in America, occupied or in ruins. Appar-

ently the very beginning is in the sun shelter,

of which there may yet be observed specimens

in temporary use among American Indians.

Passing into the wickyup type, then into the

more substantial and permanent wigwam, the

adobe house and the durable stone house were

finally arrived at, all forms being determined

liy culture stage and by environment. Forest

regions developed bark houses
;
polar regions,

snow houses ; treeless plains with large game,

portable tents ; arid regions, where disintegi'at-

ing cliffs oft'er abundance of ready-made buihiing

material, stone houses ; broad, dry valleys with

little timber or stone, and no large game, mud
or adobe houses, with a growth from

isolated one-family structures to huge

communal attairs, half fortress in charac-

ter. No better exhiliition can he found

of the manner in which man in all stages

of culture adajits himself to varj'ing

conditions, than in this wide range of

American aboriginal architecture. Ma-

terials are mouldetl to his needs accord-

ing to his degree of progress. With
nothing better in the way of an axe

tlian a broken stone, trees were felled

for frames, or lintels, or rafters. Logs

were split into planks by means of

wooden or bone wedges, and dressed

with adzes of jade, serpentine, obsidian,

or similar stone. Elalioratc carvings in

wood and stone were cxiM'utcHl with stone

and shell cliiscls, and knives. Roofs were

made of bark, of .skins, of .snow, of woven

bark mats, or of tindicrs, reeds, earth, or

stone. Within the limit of the United States

are found examples of most of the methods of

constniction emi)loyerl, culminating in such sub-

stantial biiildings as may still be seen in the vari-

o\is occupied villages of the Pueblos, like Taos,

Zuni, and the towns of the Blokis, and in the
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UNITED STATES
numerous ruins scattered over the Southwest,

like Ciisa Grande, the Clitt' DweUings (whieii

see), and those of the Pecos and the (,'haco,

the latter rejjresenting the higliest (luality of

masonry to be found nortii of Mexico. Metal

tools were not used north of the Aztec country,

and nowhere, jjrior to the Europeim advent,

was metal in any way a jiart of the con-

struction. (Sec Mexico, Architecture of, § 1
;

Assembly House ; Cajon ; Conununal Dwelling ;

Jacal ; Kiva ; Lodge ; Mound ; I'ise ; Tipi
;

etc.)— F. S. Deij.enbauoh.

§ II. Modern Era. As a rule, tlic arclii-

tecture of the territory comprised within the

present limits of the United States was English

in its origin, and tlie prevailing influence con-

tinued to be English down to the third quarter

of the nineteenth century. Tlie exceptions to

this rule may be briefly uoteil. Tlie Atlantic

seaboard, which ini-luded all that there was of

the United States when their in-

dependence was declared, inclucled

lands originally settled or claimed

by Sjiain, Htillaml, Sweden, and

France, as well as by Great Brit-

ain. The oldest settlement on

the coast was the Spanish Saint

Augustine ; but Florida did not

become a part of the United

States until 1821. The princi-

pal relics of the Spanish domi-

nation are tlie cathedral of S.

Augustine (1793), and the fort

now called Marion (1756). In

California, Arizona, and New
Mexico, which were not acquired

by the United States until 1848,

there are no Spanish buildings

comparable in extent or costii

ness with the churches of Old

Mexico. The Sjjauish manner
of building appears to have ex-

tended northward from Florida

Carolina, in at least one noteworthy instance,

that of S. James's Church, at Goose Creek, on

the Cooper River, built about 1715. In this

edifice the indications of Spanish workmanship
are unmistakable. In its present condition,

it shows that preparations had lieen made for

surmounting its front with the curvilinear

screen, or sham gable, which is a characteristic

feature of Spanish ecclesiastical architecture

;

although it does not appear that this frontis-

piece was ever, in fact, added. The detail else-

where is equally Spanish. Apart from a few

detached churches, tlie principal remains of the

Spanish domination, of what is now the Pacific

slope of the United States, are the buildings

of the Catholic missions, each group of which

includes a churcii. (See California Mission,

under Mission.)

The only relics of French colonization within
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tne limits of the United States are in Louisi-

ana, where there are traces of tlie successive

occupations of France and Siiain. Founded by

Bienville, in 1718, Kew Orleans continued to

be held by the French until 1769, when
Spain took formal pos.session under a cession

giantcd in 1762. In 1800, the French retook

po.ssession under the treaty of San Ildeplicjiiso,

and, in 180.'i, Louisiana was acquired by the

Ilnited States. Pcihaps the only relic of the

original French occupation is the Ursuline con-

vent, now known as the Archbishoij's Palace,

which was erected under Bienville's administra-

tion, in 1727. It is a ])hiin building of two

stories, in stuceoeil brick, with a central pa-

vilion crowned with a low pediment ; but in

spite of its plainness, it has enough of an'hi-

tectural character to indicate the nationality

of its builders. The most conspicuous monu-

ment of the Spanish domination is the cathe-

to

United St.4.tes: House at Portsmouth, N. H.

South dral, built in 1794, but named after the patron

saint of France. Fronting an oiien square, and

with the flanking municipal buildings of stuc-

coed brick, it makes a somewhat pretentious

architectural composition for a colonial capital,

of no more importance than New Orleans was

when it was built. The mansard roofs of the

flanking buildings are later additions ; the origi-

nal scheme having been that of the Ursuline

convent, a nearly equal triple division into two

wings, and a central pavilion crowned with a

low pediment. These buildings also are of two

stories only. They are very massively built of

brick, and derive some importance from their

size and soliility, if not from their design. The

cathedral seems to have been originally designed

in the Spanish, or Spanish-American manner,

with a frontispiece, consisting of a free standing

gable, and a lower roof behind. But the exist-

ing flanking and central towers, which are no
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UNITED STATES
more congruous with the front than admh'able

in themselves, were added in 1851, together

with other alterations that obscure the original

design. The domestic building of the New
Orleans of the eighteenth century, so far as

can be judged by its dilapidated remains, was

much more Spanish than French, showing the

heavy Spanish tiled roofs, and the deeply re-

UNITBD STATES
stone, sparingly garnished with brick, or, more
commonly, rectangles of stonework one story

high, with roof gables of timber, and the eaves

projecting beyond the walls, a protective de-

vice, which gave tjje building its oidy touch

of picturesqueness. Specimens of these are

still numerous in that part of New Jersey

behind the Palisades. The Van Cortlandt

United States : Farmhouse near Hingham, Mass.

cessed upper galleries, suitable to a tropical

climate, and also the massiveness of constnic-

tion which has preserved dwellings originally

humble, where they have not been demolished

by fire, or by design.

The Dutch settlers on the Huilson, as well as

the Swedish settlers on the Delaware, followed

their native modes of building so far as possible.

United States: RodEu Williams House, Salem, 1\L\ss., 1G35

It was not, however, until toward the close of

the sevontoentli C(\ntury that they were able to

build of substantial materials. It is not prob-

able that there arc a dozen buildings left staiiil-

ing in the region settled by the J>utcii, which
antedate the final British occujiation of New
York in 1674. The farmhouses built in the

])utcli luanner after that time were of rough
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manor house, on the east bank of the Hudson
River, was built in 1681, and the Slip house,

on Bergen Heights, in Jersey City, in 1666.

The older part of the Philipse manor house,

now the City Hall of Yonkers, was bmlt in

1682, by Frederic Philipse, the richest mer-

chant of his time ; and the nideness of its in-

terior workmanship attests the absence from

the colony of skilled carvers in

wood. The brickwork of the

period is very good, but both

bricks and bricklayers were im-

])orted. But, upon the whole,

the building of the Dutch set-

tlers was so simple and hiunble,

and so exclusively for the satis-

fai-tion of the bodily wants,

that it cannot be called archi-

tecture. How simple it was

may be judged from the fact

that what was really a " speci-

men " of Dutch architecture,

the so-called " Vandcrheyden
Palace " in Albany, built in

172.'), was a building of two
stories, measuring 50 feet by

20, and with but two rooms on

the ground floor. The churches were as ]ilain

as the dwellings, mere " meetinghouses," as may
be seen in the only one that remains, that built

at Sleepy Holl,,w,'in 161)9, by Philijise. This is a

roiim cif miideratc size, enclosed in walls of rough

stone, with window arches of yellow Holl.-ind

brick, its ecclesiastical character being denotctl by

the tall undivided windows, and the apsidal end.
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Unitfd States: The Royall ]\Unsion, Medford, Mass.
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UNITED STATES
Perhaps the only remaining buildings of the

Swedish settlement upon the Delaware are two

churches, almost exactly contemporary with the

last mentioned, and with each other. The

"Old Swedes" church, at Wilmington, was

begun in 1698, and was consecrated on Trinity

Sunday, 1699. It is a rectangle of rough stone,

66 feet long, 36 broad, and 20 high, with walls

^3a,

f

United States: Old St.a.te House, Boston, 1748.

varying in thickness from 2 to 3 feet, with

openings arched and groined in brickwork.

The existing porch, built maiidy as a buttress

for the walls, which had shown a dangerous

weakness, was not addcil until 1762, nor the

c.xistiTig tower until 1802. Although the pa.s-

tor of the chun'li was a Swede, the workmen
<Mnployed upon it were Englishmen from I'iiila-

dclphia, and what of architectural character the

building can be said to possess is English also.

The "Old Swedes" church in Philadelphia was
built in 1700. This is in brickwork, and very

good brickwork ; but is also an example of
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English workmanship. The original building

was plain to absolute baldness, for tlie few

details that show a decorative intention are

evidently of later application, and in wood.

The oldest church still standing upon the

Atlantic seaboard is, undoubtedly, S. Luke's,

near Smithfield, Virginia. To this local tradi-

tion assigns the date of 1632. It seems in-

credible that an erection,

showing so high a degree

of mechanical skill, and .so

considerable an expenditure,

should have been made
within twenty-five years

after the settlement at

Jamestown ; and it is likely

that tradition confuses the

existing building with an
earlier one upon the same
site. However that may
be, the church was doubt-

less built before the last

(piarter of tlie seventeenth

century. It is a room of

.50 feet by 20, with a tower

18 feet square by about 50
high, all in very substan-

tial brickwork. Its ecclesi-

astical cliaracter is denoted

not only by the rudely

pointed arches, but by but-

tresses which seem to be

without any architectiu'al

significance. The tower is

heavily groined in brick-

work, however, and the

keystone of the round-

arched doorway projects.

Upon the whole, it is such

a building as an English

bricklayer, working with

English bricks, from a

recollection of current Eng-

lish church building, might

have been expected to pro-

duce, during the reign either

of Charles I. or of Charles

II. That it is the oldest

church in the United States

is very probable, even if we deduct half a cen-

tury from the duration assigned to it liy tradi-

tion.

It was not until the eighteenth century was
well advanced that any churches of architec-

tural ])retensions began to be erected in the

Eiu'opean .settlements in America, and these

were all based upon English models. The
earliest of them, S. Philip's, at Ciiarleston,

was built before 1733; and it is to this,

doubtless, that Burke refers in the " Eurojieaii

Settlements in America" (17r)7), as "a church

executed in very handsome taste, exceeding any-
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thing of that kind that \vt; have in America."

This cluirch was buvni'il in 1835; but its suc-

cessor is an execution of virtually tlio same
design, except that the s|)ire lias been ehm-

gated. Tlie name of tlu; arciiitect is not Icnown.

Of tlic other parisli chureli of Cliarl(!ston, S.

Michael's, it lias been conjectured that tlie

" Mr. Gibson," from who.sc designs it was said

in the newspapers of the time to have been

erected, was, in fact, James Gibbs, then tlie

^<:vy

United St.vtes : House on Long Island.

most fasiiionable church architect in Lomlon.

S. Michael's was begun in 1752, and Gibbs

died in 1754. There were no churches of as

much architectural pretensions, nor in as jiure

and scliolarly a style, as these two in the more

northerly settlements for many years after tliey

were built. The Old Soutli in Boston (1729),

and Christ churcli in Pliiladelphia (1727), were

practically contemporaiy with S. Philip's in

Charleston. The former, as an nrcliitectural

work, is entitled to no consideration. Tlie

designer of the latter, a local amateur. Dr.

Jolm Kearsley, had evidently studied tlie clas-

sic orders. The gallery is recognized and em-

phasized in the design, to the extent of dividing

the building into two distinct stories at the

sides. Tlie end is undivitled ; and is converted

into a grandiose and very fairly successful

feature, a Palladian trii)le windi.iw, witli tlie

central arch sprung from the entablature that

covers tiie lower openings of the sides, witli

their order of pilasters, and, above a heavy

cornice, a blind attic and a pediment. All are

accurately proportioned and detailed. The lack

of available stonecutters comiielled the construc-

tion of the more elaborate parts in wooil, or, as

in the entablature of the front, in brick, the

body of the church being very good brickwork.

The steeple was not added until twenty years

after the completion of tlie church. It has

nothing admirable, excepting the stage of tran-

sition from the square brick sliaft to the octag-

onal spire, which is a very well considered

piece of design. The interior, as " restored
"

by Thomas V. Walter, in 1836, is a gram-

matical design in Roman Doric.

At this time, and for long afterward, there

was not a church in New York, nor in New
England, that showed any architectural training

on tlie part of its designer. Peter Harrison, a
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pupil of Vanbiugli, was iinpoited in 1747, to

design and superintend the building of King's

(.'lia]icl in Boston, wliich was executed accord-

ing to his (kisign, and is fairly rejiresentative

of the English architcctuie of the time ; altliough

the spire lias never been added, and the jiortico,

which is its most important feature, was built

in wood. The iirst piece of architecture in-

corporated in, or rather adjoined to, a church

in New York, was the portico, fronting Broad-

way, of S. Paul's church. The body of the

church was completed in 1766 ; but this portico

seems to have been added from the designs of

Major Charles L'Enfant, about 1789, when he

was employed to enlarge, eniliellish, and convert

into "Federal Hall," for the rccejition of Con-

gress, the old City Hall, built in 1700. The
spire of S. Paul's was added in the nineteenth

century.

The secular public Imildings erected during

the colonial period, were, for the most jiart,

cheaply and ha.stily built for their immediate

reiinirements, and it was only toward the close

of the ]>eriod, politically colonial, that they took

on any architectural pretensions. The New
York City Hall, occupied in 1700, and after-

ward extended and embellished by L'Enfant,

as already explained, for a Federal Hall, stood

until it was demolished to make room for tlie

custonihoiise, now the subtreasury, in 1834.

It consisted of two wings and a recessed centre,

two stories high ; and without other ornament

than the wooden brackets of the roof, and the

coats of arms of the governor and lieutenant-

governor. The State House of Pennsyhania,

'tm^.
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United States; V.\n Renssel.aer House,
Greenbush, N. Y.

better known as Independence Hall, a genera-

tion later in date (1731-1735), like the con-

temijoraneous Christ Church, had an amateur
architect, Andrew Hamilton, well known as a

lawyer. It is a sober, discreet, and still re-

spectable edifice, especially notable for an em-

ployment of cut stone in the groins, panels,

string courses, and keystones, which was then

profuse. The State House of Virginia, at

Williamsbm'g, built before 1723, is now known

OOi!
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only from Jeflferson's description, which repre-

sents its only architectural feature as a portico

of two orders, which Jetferson criticises. This

was doubtless of wood. The still standing

capitol at Richmond was built from the de-

sign obtained by Jefferson in France of "M.
Clarissault "

(?), and its design was conipoimded

of those of the Erechtlieum, of the temple of

Baalbee, and of the JNIaison Carri^e at Kimes

;

but the model most closely followed was the

last named building, though the order, " on

account of the expense," was changed from

Corinthian to Doric, and Doric of tiio Italian

Renaissance. The State House of Maryland is

one of the civic buildings, the otliei- being S.

John's College, which combine with many pri-

vate houses, which have been carefully pre-

served, to make Annapolis the most interesting

museum of Georgian architecture in the United

States. The college was built in 1744, by a

Scotch architect, specially imported for the

purpose. Tiiat is of sliglit architectural ini-

:;r:s*'''
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House), Cambiudge, Mass., 1759.

portance. The State House was begun in

1772, under the direction of a native, or at

least of a resident, arcliitect. The ciiief fea-

ture of the exterior is a cupola, unduly and

disproportionately elongated ; but the central

rotunda of the interior, tliough executed in

wood, from want of money, or of sirtisans ca-

pable of executing it in stone, is one of the most

elaborate, and monumental, as well as one of

the most " elegant " examples of colonial archi-

tecture. It is really an admirable design

(competently carried out. The architecturally

colonial period lasteil nearly iialf a century

after the political independence of the United

States. Indeed, as has been .said, American

architecture continued for nearly a century to

be a reflection of current English modes. The
State Housi! of Massachusetts (179.5) is a typi-

cally colonial building, licaring, in some peculi-

arities of treatment, the marks of an American
dirt'erentiation from the British Georgian, pecu-

liarities which reappear in the work done in the

Ca])itol of the United States by its author,

Charles Bultinch, apjiarcntly the first American
who regularly studied the profession of archi-

tecture. The buildings of the University of

Virginia (1819-1820), designed by Thomas
907
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Jefferson, belong aLso to colonial architecture,

though they form an exception to the rule that

colonial building was English building. Jeffer-

son's studies and travels had put him in archi-

tectural, as well as political, sympathy with

France. As we have seen, he employed a

French architect to design the Virginia State

House ; and his own work, though he intended

it to be an accurate reproduction of the an-

tique, is in a somewhat French version of

classical. His plan for the university was
really grandiose in scheme and scale, and,

altliough want of means impaired the com-

plete execution of it, what was done elicited

general and angry protests upon the score of

extravagance, $300,000 being spent upon it

in Jefferson's lifetime.

The Capitol of the United States, excepting

the wings and the dome, afterward added, is

not only a typical, but the most considerable,

example of colonial architecture. The original

designer, Dr. Thornton, was a West Indian, and
an amateur, and the main dispositions

of the existing central building are

his. His successors, Hallett, Hoban,
Hadfield, Latrobe, and Bulfinch, car-

ried tiie central building to the condi-

tion in which, excepting the cujiola,

it now appears ; but the real designers

were Thornton, Latrobe, and Bultinch.

The contributions of the latter two are

important and distinguishable, though
^1~— each respected the work of his prede-

FELLow's cessors.

Colonial domestic architecture did

not become of much imp(3rtance until the middle

of the eigliteenth century. The vernacular dwell-

ing of all the colonies was the "frame house,"

the structure of beams covered with clap-

Ijoards, wliich remains the vernacular dwelling

of the States. The veranda, which is now
thought an almost indis]iensable adjunct of

every country house above the jwetensions of

a cabin, does not seem to have been introduced

during the whole of the architecturally colonial

period. The houses of the great tobacco

planters of Virginia and Maryland were large

and substantial mansions of brick ; but the

bricklayers, if not the bricks, were specially

imported, and such decorative features as they

present, even in wood, appear to have been

constnu-ted in England. " Brandon," on the

lower James, was built about 1740, "the

Grove," 1746, "Westover," 1749, "White-

hall," the seat of the governor of Maryland,

between 1740 and 1750. They were rectan-

gles of brick, without much architectural pre-

tension, excepting the last named, which is a

regular and efi'ective composition of a centre

and wings, the centre signalized by a wooden

portico. A brick house of the same general

character, and of great massiveness and solidity,
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was biiilt at Portsmouth, New Hampshire, as

early as 1718, at a cost of £6000; but this

remained for nearly a quarter of a century

unique, not only in Portsmouth, but in New
England. Town mansions of successful pre-

tensions, and in durable material, did not

begin to be erected in the coast towns until

after 1730. The Franklaud, Hancock, and

United States: University of Virginia,
Charlottesville, Va., 1817.

the Shirley hou.ses, in Boston, date respec-

tively from 1735, 1737, and 17-18. The

Walton House in New York, the so-called

Arnold House in Philadelphia, and the Pringle

House in Charleston are of later date, while

the principal colonial house of Annapolis was

built between 1740 and 1770. Almost with-

out exception, these houses were designed and

built by mechanics, without the supervision of

an architect. They owe their undeniable charm,

not only to the feet that the detail was for the

most part accurately copied from the best ex-

amples of contemporary English architecture,

of whicli Sir William Chambers was then the

leading practitioner, but also to the feet that

the studying and copying of this detail had

inculcated a refinement and discretion which

are equally seen in its scale and adjustment.

It is not unusual to find in remote villages

lui pretentious houses, built about the begin-

ning of the present century by local carjienters,

which exhibit these attractive qualities in as

much perfection as the better known and cost-

lier examples of colonial architecture.

The eftects upon American building of the

imblication of Stuart and Rcvett's work ujion

Athens, founded upon actual investigations and
measurements of the architectural remains of

Athens, were long delayed. Creek architecture

had in the first place been modified and sophis-

ticated, in Roman example and in Roman pre-

cept, ai}d tiu; Roman remains and tlie writings

of Vitnivius were the source of the Itahan
llenaissance, wliich had spread over Europe,

and held umlisputed sway for three centuries.

The architecture, thus extended and elaborated,

was not easy to lie suppressed by the exhiliition of

the simpler and more primitive types from which

nil
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it had been derived. It was scarcely before

the beginning of the present century that the

Athenian monuments began to influence Euro-

pean architecture, and nearly a quarter of a

century later before their influence upon this

side of the Atlantic. It may perhaps be de-

tected in some of Latrobe's modifications of

Thornton's design for the portico of the Capitol

(about 181.5). Other buildings by Latrobe are

more distinctly products of the Greek revival,

notably the United States, now the Girard,

Bank, in Philadelphia. This was the first

Grecian portico erected in the United States,

with details coiTectly reproduced from the

Athenian examjjles. The building was uni-

versally admired, and its influence was imme-
diate and lasting. Strickland, a pupil of

Latrolie, followed with others in the same

style in Philadelj)hia, the Se('ond Bank of the

United States, and the United States Mint;
and in the Merchants' Exchange, gave the first

example in America of a Corinthian portico exe-

cuted in carved stone. The building to which

this portico is attached is treated with absolute

plainue.ss, excepting that the mullions of the

X

United St.\tes: Old Nurth Church, New
Haven, Con.n.

openings are pilasters, the oiienings themselves

being nnmoulded. The semicircular jiortico is,

however, an ingenious adajitation of the order

of the choragic^ monument of Lysicrates, a repro-

duction of the mduumcnt itself, with openings

between the columns suruKiunting the conipo-

sitiim as a lantern. The Grecian became the

official style of the country, and so remained,
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at least until ISOO. The Treasury lle])art-

ineut, and the Patent Office, and tiie General

Post Office, were built in one or the other of

its orders, as well as the customhouse and the

buildings required by the government in differ-

ent cities. The customhouse of New York,

now tlie sulitreasury, aimed at reproducing

tiie Parthenon ; although it is ampliiprostyle

instead of perijitcral, and tlie frie/e is without

sculpture. Tlie itnwent ciistondiouse, built for

the Merchants' Exchange, and comiileted in

1841, fi'om tlie designs of Isaiaii Roger.s, sliows,

perhaps, the most effective Ionic coloimado in

the United States. States and cities followed

the lead of the Federal government, and fur

more than a generation, scarcely a public liuild-

ing was erected which was not at least sup-

posed by its builders to be in the Grecian style.

Doubtless, nothing could have been practically

more inconvenient than the requirement that

one or more parts of a buihling divided into

offices should be darkened by the projecting

portico. In many ca.ses this difficulty was

sought to be oViviated by jilacing the main

reliance for liglit in an opening at the centre

of the roof, and converting the central space

into a rotunda ; a wasteful arrangement, which

was not, however, without some compensation

in a grandiose effect. This is the disposition

adopted in the former and in the present cus-

tomhouse in New York. The style imposed

itself also for private dwellings, both in town
and country, the former being for the most part

"rows," fronted with coloniiailes, and the latter

temples, with a portico at one end consisting

of a Grecian order, generally the Doric, for the

most jiart accurately ]irojiortioned, but executed

United States : Libuary, Boston, JL^ss.

in wood. This type established itself in all

parts of the coinitry, and was often employed,

even for churches. Highly unsuitable as it

was either for these or for dwellings, it served

the purpose of familiarizing tlie public witli an

orderly and harmoniinis assemblage of studied
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architectural forms, and it was the oidy agency

by which this could then have been accom-

plished. For at about the time when the

Greek revival set in, the tradition of the co-

lonial or Georgian building had begun to die

out among the mechanics, to whom the build-

United States: First Church, New
Haven, Conn.

ingof both town and country houses was almost

universally confided. This tradition had is.sued

in New York in a tyjje of house of moderate
size, two or, at the most, three stories high,

with a half-sunk basement, a " high stoop,"

and a roof containing an attic lighted by dormer
windows. These dormers and the doorway,
which was commonly arched, though often

lintelled, were the only parts treated with any
elaboration, excepting the posts, if they may be
called so, of ojjcn ironwork, against which the

railing of the stoop ended. The houses were
of brick, the doorway and the dormers com-
monly of wood, though, in the more preten-

tious houses, the former was of stone. Many
examijles of tliese houses may be seen, not only

in New York, but in the towns of the Hudson
River, and in the villages which arose along the
" stage route " from Albany to Buffalo. They
were not only carefully and successfully plaimed,

and entirely suitable to their purpose, but the

sparing ornament they bore was copied from
examples so well chosen, and was so well ad-

justed in assemblage and in scale, as to give

them an air of positive elegance. The typical

dwellings of the other coast towns were by no
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These eilifiees were imitateil with cheaj)er ma-

terial in the snuiller towns.

The United States had thus nothing to show

in its current building but cojnes of a jnire and

refined art-hitertiire, of which the features were

inextricably implicated with dispositions entirely

unsuitable to almost all practical requirements,

and the attempt to satisfy those recjuirements

by means of buildings of which the dispositions

were not studied with any view to their capa-

bilities of expression, and of which the features

and details intended for ornament were impure

and coarse. It was upon this condition that

the Gothic revival dejiended. It began very

brilliantly with the erectinii of Trinity church

in New York, complcteil and consecrated in

UNITED STATES
pioneer, of the Gothic revival in the United

ytates. It may be questioned whetlier any

subsequent work of that revival was more suc-

cessful. The church difi'ers from contenqjorary

cluirclies in England, in showing less of archico-

logical scrupulosity. Details of ditierent periods

are employed together, but without conqiromis-

ing the artistic unity of the work. The success

of Trinity was immediate and complete, and

led to an effective demand, especially from the

Protestant Episcopal church, for Gothic build-

ings, wiiich were supplied by its designer, and

by other architects of Euroi)ean birth and train-

ing, for the most part English, but in some

cases German ; and these architects and their

American pupils did much to diffuse a knowl-

»':;̂
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1846. For half a centiuy before, pointed

arches had been introduced in churches as an

ecclesiastical form, esjiecially suitable to the

Protestant EjMscopal church, and distingiusli-

ing it from other denominations. We have

seen that, two centuries before Trinity church
was built, the builders of S. Luke's at New-
l)ort, in Virginia, working liy tradition, and in

a purely unschooled and vernacular fashion,

liad employed both jiointed windows and use-

less buttresses to designate the |)urpose of their

building. Ihit Trinity was the first cluirch on
any considerable scale w-jiich was built in North
America by an architect who was really schooled

in Gothic architecture.' The churcli is thus

entitled to be; regarded as the starting-point,

and its architect, Richard Upjohn, as the

019

edge, or at least a recognition, of Gothic work.

It cannot be said that they did much to raise

the degraded standard of the common building

of the country. The "mansard roof had

come in as a cheap and convenient device for

securing an additional story, and the expressive-

ness which a visible roof had im])arted, even to

a wooden building of wliich tiie frame was con-

ccaleil by clapboards, had midted away. In the

Gothic work, too, there were ajit to be sur-

vivals of forms W'hich had lost tiieir structural

significance. But in almost every considerable

town there came to be a cluirdi which was

designed in tolerably currect Gothic, and wliich

was recognized as more admirable tiian what it

displaced. For some years the Gothic revival

was confined to ch\ircii liuilding, and for the
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most jMirt to iiiniioi'hroiiiiitic masonry. But
the time had become riiie for the imiiortatioii

of what is specifically known as Victorian

Gothic. Thi.s was very largely the result of

Mr. Ruskin's admiration for the nicdiajval

building of north Italy and of tiic clo(|uence

witii wiiich he gave it (^K|)ressiiin. The Scfcii

Lampn of Airhitecture ajjpeared in IStl),

three years after the comi)letion of Trinity

church in New York, and was followed ten

years later by The iStoiies of Vt'iiice. The
effect of these works ujion l)uildiug in Great

Britain, already turned by "Angli('an" con-

siderations in the direction of the insular

Gothic, was almost immediate. The adoijtion

of an unquestionably English style for the

Houses of Parliament, begun in 1840, had

UNITED STATES
can revivalists possessed the tact and discretion

to employ dili'erent colours ai^projii'lately and
harmoniously, or to refrain alt(jgother from

eiiii)loying them, the result was some of the

most interesting and successful architecture that

had been produced in the United States, espe-

cially as tiie men who did it followed another

precejjt of Ruskin, and betook tlunnselves for

ornament to the careful conventionalization of

natural forms. The inexhaustible source of

decoration thus opened, in comparison with the

reijctitioii of the very limitinl repertory of au-

thorized classic d(!tail, gave interest even to

buildings that were not interesting in their

general design. But where tact and discretion

were wanting, the result was even wild(M- work
than had been done before. As Victorian

'^ .'sa»npifcrp
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given an impulse to the use of Gothic in sec-

ular buildings. But it is a very long stride

from the House of Parliament to the Oxford

Museum (185.5), which was the first fruit of

Mr. Ruskin's teachings. The young arciiitects

of England took to studying and reproducing

the medi;eval movements of France and north

Italy as well as of England. About 18(50 the

revival iiad made its way across the Atlantic.

By 18G5 almost every American city had at

least one exam])le of " Victorian Gothic " to

show in civic work, and for the next decade

the most serious work that was done in archi-

tecture in the United States was done in this

style. The external use of colour was one of

the points in the architecture of north Italy

upon which the revivalists had most insisted

;

but it is that in wliich most tact and discretion

are imperatively requii'ed, and there is compara-

tive safety in monochrome. Where the Ameri-

921

Gothic was a|)plied to every kind of building,

commercial and domestic as well as ecclesiasti-

cal, even controlling for a short period the

government aridiitecture ; as it opened the

whole field of medi;eval architecture in Eurojje

to the eclecticism of designers ; as the studious

anil cultivated designers were everywhere in the

minority ; and as the bulk of the building con-

tinued to be done by men who were not arciii-

tects at all,— the total result was discouraging.

Even the most thoughtful and artistic of the

revivalists were apt to take mediasval archi-

tecture as a more or less literal model, rather

than as a starting-point for modern work, and

fiiiled to divest their secular buildings, at least

to the popular ap])reciation, of an ecclesiastical

exjiression. Many architects began to revert

with regret to the early ])art of the century

and the decency of colonial building, and the

time was ripe for the importation of the next
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British fashion, that of "Queen Anne," com
prising the Jacobean and Georgian periods, as

well as that after wliich it was named, ulti-

mately including even the Flemish Renaissance.

The vogue of " Queen Anne," specifically

so-called, was very brief, but it assisted in a

general reaction toward classic architecture.

During the period of the Gothic revival, what

was called the Renaissance had continued to be

tlie prevailing mode for public and commercial

buildings and for town houses, and it had been

done with increasing knowledge under the influ-

ence of graduates of the Continental schools of

architecture. The reaction was for a time in-

terrupted by the appearance, in the person of

Henry H. Richardson, of a very strong artistic

individuality. A classic by training, he was a

romantic by temperament, but he was prevented

from joiinng in tlie Gothic revival by his dis-

satisfaction with the finical elaborateness which

is apt to be its characteristic in unskilful

hands, and by the additional restlessness wliich

was imparted to the American phase of Vic-

torian Gotliic by the misapplication of colour.

He reverted in his earliest characteristic work

to the simpler, more massive, and more rudi-

mentary Romanesque which preceded the devel-

ojiment of vaulted architectm'e, and of which

the Proveni^al variety especially appealed to

him. His first work was Trinity church in

Boston, completed in 1877, of which the central

tower is very skilfully and successfully adai)ted

from that of Salamanca cathedral, but of which

the detail is for the most part in the style of

the Romanesque of the south of France. The
power of the design is, however, not in this

detail, but in the success with which the body

of the church was subordinated into a system

of harmonious appendages to the central tower,

which thus became the essential building. The
effect of these dispositions was much enlianeed

by the singularly successful cumliination of

colour, the fields of the wall being of rough, light

granite, while tlie wrouglit work was of dark

brown sandstone, the stress of colour being every-

where logically employed to add emphasis to the

structural dispositions. The popular success

of this work was immediate and great. The
architect followed it up, during the decade that

passed before his death, with a series of work
wliich displayed the same striking power of sim-

|)lificatioii, and in which he aimed to show the

ada|ifat)ility of the style he had chosen to all

descriptions of buildings. He designed Roman-
esque town halls, courthouses, exchanges, libra-

ries, schools, warehouses, and dwellings, all

characterized by simplicity and by a Gycloiican

ma.ssivcness, and all of an interest which had a

more rational basis than their mere novelty.

The popular success of these works at once

iuijiosed upon a great nuniber of the younger
architects the style in wliich they were com-
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posed. It commended itself by the absence of

the finical elaboration into which most of the

Victorian Gothic had degenerated. On the

otlier hand, the drawback of the style for mod-
ern purposes was its inherent nideness. Rich-

ardson himself not only made no eScirt to

mitigate this, but delighted in it, and added to

it an exaggeration, commonly beyond reason,

and sometimes violent, of the scale of the parts.

In almost all his works he had a distinct motive,

which was detached and made conspicuous by
his treatment, and which was striking enough

to cany oft" his extravagance of detail. But
these extravagances were much easier of imita-

tion than the essential merits of his work, and
most of the imitators whom his success raised

up confined themselves to tlie reproduction of

them. There were otliers who really analyzed

his work, who penetrated the sources of its

power and availed themselves of them, and some
of the liuildings tlius produced are among the

most creditable achievements of American archi-

tecture. A very few of these practitioners even

essayed, and with an encouraging measure of

success, to mitigate the rudeness of the style as

originally developed and as even exaggerated by
the revivalist, and to demonstrate that it com-

prised elements \\hich miglit be made flexible

to all uses, and might become the basis of a

true expression in architecture of modern life.

It was evidently more eligible in this respect

than the pointed Gothic, of which many even

of the decorative forms and details were devel-

oped from a system of vaulted building, and
lose their significance when separated from it.

The Romanesque revival was thus the most
promising beginning that had been made in the

United States, if not in any country, toward

the evolution of a living arcliitectnre. ' But this

promise was destined to be broken, and the

Romanesque revival did not long survive the

revivalist. It cannot be said to liave been de-

veloped, except in a very few instances, beyond

the point to which he carried it, and in the

hands of most of its practitioners it came far

short of that point. But besides its intrinsic

interest, it is noteworthy as having been the first

architectural movement in the United States

which was not a more or less belated impor-

tation of tlie current English mode. With
the Romanesque revival American architecture

ceased to bo colonial.

During the period of the Romanesque revival

the profession of architecture had come to ap-

peal to a greatly increased number of educated

Americans, as offering tlie jirobability of a live-

lihood, and the |)ossibility of a career. Many
of tliein availed themselves of tlie apjiaratus for

teclinical education |U'ovidcd by the schools of

architecture that had sjirung up in the United

States, and of which the curriculum was gener-

ally adapted from that of the School of Fine

924



UNITED STATES
Arts in I'aris. Many utljw's resurted to tliat

institution itself, and upon tlieir return to th('ir

own country devoted tlieinselves to tlie re]ii'o-

duction of tlie contemporary Fn'ueli arc^iiitecturc

wiiieii tiiey iiad been tau;^lit to pi'oduce. Tiiey

even establisiied ii ecjncerted propa.nanda of tlie

ari'iiiteeture of tlie school. Almost sin('e the

middle of the ('eiitury there had been occasional

American students at Paris, but these had used

its curricuhim only as a training in design, and

had employed their discipline to entirely ditt'ereut

residts from those of the French architects.

Richardson himself was one of these. But the

later and more numennis graduates devoted

themselves, not to develoiting, by means of their

training, an architecture out of American con-

ditions, but to domesticating current French

w'ork in the United States ; to substituting, in

fact, the French fashions ibr the English fash-

ions which had jirevailetl from the beginning of

the eighteenth century to the third (juarter of

tlie nineteenth. By far the most signal triumph

which had been won in tliis endeavour was the

architecture of the Worlil's Fair in Chicago in

1893. A singularly judicious and fortunate

landscape treatment of the strip of low shore

selected for the exhibition, together with a

largeness of scale almost without precedent, gave

scope for a pompous architectural display, to

which no approach had before been made in the

United States, and to which, indeed, there is no

parallel in real and durable building anywhere.

The Greco-Roman architecture was imitated in

facades of lath and plaster which had, in the

chief and most ailmired buildings, no relation

in tiieir design, either to their own material and

actual construction, or to the buildings which

they masked and which were in fact modern
engineering constructions in metal. Only in

one of the great buildings was an attempt made
at an architectural development of the tacts of

material and construction, and this building was
the least admired of any. In only one other of

the principal buildings was tliere any departure

from Greco-Roman architecture, either in pro-

duction of the antique forms or in the French

version of them, and this was an essay in a

Romanesque much lighter and more graceful in

intention than that which had become known
as Richardsonian, in a building which owed its

success, however, chiefly to the skilful intro-

duction of marine forms in its profuse decora-

tirm. The most admired building of all was the

execution of an ideal project prepared some
years before for a competition of the Paris

school. The grandiose eft'ect of the architectural

display was naturally attributed by the public

to the style employed, although there were

other elements in it of even more importance.

For the first time, a number of architects had

been able to cooperate in the execution of a

prearranged architectural scheme of great extent
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and importance. For the first time sculpture

and painting had been introduced u]ion a great

scale, us integral jtai'ts of an architectural

whole. But the popular success of the display

was accepted witlunit much analysis by archi-

tects as well as by the ])ublic as proof of the eli-

gibility of the style, or styles, in which the

facades fronting the so-called " Court of Honor "

had been composed, and " classic," in one or

another of its modes, was almost at once rees-

tablished as the most eligible style for public

buildings. A more serious and durable work
than of the theatrical and illusory buililings of

the World's Fair was already under construction

when those buildings were begun, but received,

in its conqiletion and embi'llishinents, the bene-

fit of the lesson inculcated by them. This was
the Library of Congress, of which the style, the

Italian Rc^naissance, was in ettect dictated by
its ])osition confronting the Capitol, to which
it virtually conlVirms in the scale of the order.

Its large ami simple plan enforced an exterior

treatment wliich, if not wholly free from
monotony, at least escajjes frivolity, and by the

sobriety and plainness of the design makes the

most of unusually ample dimensions. The same
simplicity of disjiosition secures in the interior

spacious fields fm' pictorial decoration, while the

domed octagon of the central reading room
art'ords an ojiportunity for sculptural embellish-

ment, by means both of syndiolic figures and
of jjortrait statues. Each of these opportuni-

ties was taken advantage of by the employment
of those American artists who had most indi-

cated their capability. The choice was, upon
the whole, very skilfully made, and the result

was surprising as well as gratifying. The
library was the first government building to be

adequately decorated, while the central reading

room is without doubt the most impressive

apartment, in virtue both of its architecture

and its decoration, belonging to the United
States.

The popular recognition of the merits of the

library, which was not less immediate and of

course much more lasting than that of the

buildings of the World's Fair, tended to confirm

the reestablish ment of the classic. The Pari-

sian propaganda has been crowned with entire

success, and no architect would now think of

submitting in com])etition a design for a public

building in any other style than that officially

sanctioned in France. The admiration of the

young architects for French architecture has in

many cases taken the form of direct and specific

imitation. Foreign buildings have been freely

rc]iroduced, and published designs not executed

aliroad have been executed in the United States,

without any alteration that amounted to a dis-

guise, not merely for temporary exigencies, as

in the case of the Art BuikUng at the World's

Fair, but for durable and important buildings.
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There is no longer any pretence, as there was

in the Gothic and Komanesque revival, of using

the seleeteJ style as a basis or a point of depar-

ture to be modified and developed in accordance

with American needs and ways of thinking, and

with tiie introduction of new material and new

modes of construction. Architectural design is

frankly imported even when it is not directly

imitated. The new town hall of an American

city is apt to be, architecturally, precisely what

its architect would have designed for a similar

edifice in France, and in its strange surround-

ings it necessarily appears incongruous and

incapable of domestication. Gotliic and Ro-

manesque continue to be employed for Protes-

tant churches, the style here being imposed by

the employers, not as the most artistic, but as

the most "churchly." But even in churches

there are not wanting examples of the reversion

to classic mi)dels. In civic buildings it may be

said, as a rule, tliat there are no longer evidences

even of an aspiration toward a national archi-

tecture.

In dwellings the classic reaction has by no

means so exclusive possession of tlie field. It

cannot even be said that there is any longer a

typical American town house. The widest and

freest eclecticism prevails, insomuch that the

newest residential quarters of even the oldest

American towns constitute an architectural

museum, in wliich nearly every historical style

is represented. The "specimens" are repro-

duced sometimes with crudity and recklessness,

but often with scholarly accuracy and some-

times with successful originality of composition.

The French Renaissance is a favourite style, and

several American arcliitects have wrought in it

with success, in town houses as well as in the

even more pretentious dwellings of watering

places and summer resorts. There is scarcely

such a thing in the United States as a country

seat, in the European sense, an extensive and

costly mansion detached by a spacious park and

forming the central feature of an estate. "Bilt-

more," in Nortli Carolina, is almost unique

in this respect. There is, in fact, no country

life in the European sense in the United States.

Rich Americ'ans are UKjre gregarious in their

social habits than rich Europeans, and build

themselves country houses in proximity to those

of their acipiaiutances. Hence, at such seaside

resorts as Newport and Bar Harlior, and at suc'h

mountain resorts as Lenox and Tuxedo,— though

this latter is rather an exclusive suburb than

a re.sort, — very profuse expenditures have been

made upon houses to which justice is not done

by grounds ample oiiougli to secure them proper

detacliment, and which can scarcely be seen by

themselves. At Ninvport, where in extent and
costliness many of th(! houses are on a really

palatial scale, this is notably the case; and New-
port for this reason has, perhaps, more the air
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of an architectural museum than any other

American town. Some of the less pretentious

summer resorts, and some of the suburbs of the

chief cities, are really more representative and
typical. In these the etibrts of the architects

of country houses have not been to present ex-

ami)les of historical styles, but to develop, out

of given disp(jsitions, materials, and methods of

construction, their own ap]jropriate architectural

expression. The best of these houses have a

familiar and vernacular and even autochthonous

air. As the dispositions, materials, and modes
of construction are the suiqily of real demands,

when the architecture is .sinqily the expression

of the given facts, the result, in the case of an
artistic designer, is a building which, being of

no style, yet has style. Such works are the

most creditable, and are among the most char-

acteristic jjroducts thus far of architecture in

the United States.

The most characteristic of these products can-

not as yet be called the most creditable. This

is the "tall building " which forms so conspicuous

a feature of every large American city. This

may be an ai>artment house or a warehouse, but

it has reached its greatest development in the
" office buildings," which are erected in the quar-

ters in whicli land is the most valuable, and

upon the altitude of which it is difficult to fore-

see any limit that may be .set by self-interest, or

otherwise than by legal regulation in the inter-

est of the public. Such a regulation has been

invoked in some cities, but none thus far in the

most populcius of all ; and it is accordingly in

New York that the excesses of altitude are most

marked. There are several office buildings in

that city of more tiian twenty stories, and one

which attains a height in general of twenty-

seven, and, in the added towers, of thirty. The
effect upon light and air and traffic of these

huge and populous houses, in many cases front-

ing only upon streets which were laid out in

contemplation of buildings not more than three

stories higii, has been so injurious as to induce

an organized movement for limiting their alti-

tude, as has already been done in Chicago, where

the limit lias been set at about ten stories.

Tiiere have gone to the evolution of the tall

building two principal factors of almost equal

importance. Tiie first was the passenger ele-

vator, or lift, wliich came into use about 1870,

and was at first introduced into existing liuild-

ings in order to make their np])er stories more

attractive to tenants. Within two or three

years two buildings, expressly designed with

reference to the elevator, and thence called

"elevator buildings," were concurrently under

construction in New York. These attained a

height of ten stories. Before the end of the

decade some scores of buildings of an equal

heigiit had been added, many of them office

buildings, like tiie two pioneers, but many of
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them also apiirtiiieiit houses in the residential

(juartcrs. These ponderous edifices made, by

reason of the enormous load imposed upon their

foundations, a much greater demand upon the

scientific capacity of their constructors than

their predecessors, and tiiis demand was, witli a

few excc])tions, satisfactorily met, often liy the

employment of an engineer. They equally en-

larged, by their novelty and by the luck of

available prec'edents in iiistorical architecture

for their treatment, the demand made u]ion the

artistic capacity of their constructors, and this

cannot be said to have been so fully supplied.

The analogy of the preceding buildings of half

as many stories was for the most part followed,

excepting that for a single .story a group of

stories were substituted as an integral part of

the composition. This device, however, was so

evidently arbitrary and factitious that tlu^ effect

of it coulil not be completely successful. The
success of it was still further obstructed by the

practice of neai-ly all of the designers to aim at

variety, to the prejudice of unity and homoge-

neousness, and to use a more ornate style than

befitted a building so strictly utilitarian. In

this respect the elevator buildings of Chicago,

in which the elevator building made its appear-

ance some years after it had become rife in New
York, marked a decided advance. The com-

mercial buihiings were much jilainer and more

commercial of aspect than tho.se of New York.

They were also nuich taller. The design of get-

ting the utmost out of a given area of very costly

ground evidently defeats itself, when the alti-

tude is carried beyond a certain point, and when
real walls which carry themselves are employed,

by the necessity of increasing the area of the

supports in proportion to their height. In New
York the limit was fixed by general consent at

ten or twelve stories. In Chicago it was found

commercially practicable to raise this limit to

eighteen, which is the height of the so-called

Masonic Temple. The Jlonadnoek, also in

Chicago, is of sixteen. The model of this Iniild-

ing is an Egyptian ]iylon. Althougli great and

successful pains have been taken to gi\e it an

effective outline, and although the lilankness of

the walls is relieved l)y a succession of shallow

oriels, it is absolutely devoid of ornament, and

for fourteen stories the treatment of the open-

ings is identical. Architecturally, it is perhaps

the most successful and impressive of all the

tall buildings which are built with real walls.

But, as has been said, there has been another

factor at work in the evcjlution of the tall build-

ing scarcely less imiwrtant than the elevator

itself, and this is the " steel frame," " skeleton,"

or so-called " Chicago," construction, although

it seems to have been introduced independently

ftnd almost simultaneously in more than one

city, about 1889. The diminished cost of the

production of steel, and the consequently in-
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creased employment of it in interior and sub-

oidinate construction, naturally led to the use

of it as the chief striuiture of the building.

Cast iron had been extensively used twenty

years before as the material of commercial build-

ings, which architecturally were for the most
part mere inutation of stonework, although in a

few instances attemjits had been made to give

the metal a characteristic treatment. But two
great fires, those of Chicago and Boston, had

entirely discn.'dited the use of unprotected metal

for the essential sujijiorts of a biulding, and it

ceased to be emiiloyed except with a protective

(Mivelope of fire-resisting material. A demand
for terra cotta arose for this purpose, which

gave a great im]>ulse to the manufacture, and
within a few years this has been so extended

and imjiroved as to be ecjual to any demand
made upon it Ijy the architects for decorative as

well as for ])urely constructional work. When
it was seen to be feasible to make the essential

structun^ of a buililing a steel skeleton, to dis-

pense with structural walls altogether, and thus

to evade the necessity of thickening them in

projiortion to their height, the limit upjon the

practicable altitude of buildings was removed,

and edifices began to be erected which bore the

same relation to their predecessors, in which the

elevator was the only new factor, that thc-^e

had borne to the commercial Iwildings in which

stairways had jirovided the only means of as-

cent. The modern American tall building is

thus a steel skeleton, with its floors and parti-

tions also framed in steel, enclosed for j)rotec-

tion against fire in baked clay, and with exterior

walls of stonework, brick, or terra cotta, which

are mere screens, hung to the structure, and

which may be built from the top down, as well

as from the bottom up, or begin at any inter-

mediate stage, being carried upon the steel

beams. In fact, it is not uncommon to see a

tall building in course of erection, bearing a

belt of its architectural envelope, with the steel

cage showing abo^'e and below.

A new architectural treatment has been en-

forced by this vertical extension. It is scarcely

practicable, and it is evidently not desirable, to

distinguish and individualize each story, or even

successive and nearly equal groups of stories.

Recourse was made to an emphatic triple divi-

sion, in which two or three stories at the bottom

are set oft' and distinguished as a base, and two

or three more at the top as a capital, the inter-

mediate stories, no matter how numerous, being

virtual or actual repetitions of each other, treated

with plainness and severity, and together con-

stituting the shaft of the tower. The analogy

thus suggested of the classic column has been

as closely followed as the conditions will allow,

and may be said to have imposed itself upon

most designers of tall b\iildings as a model u]xin

which it is permissible to execute variations
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only in detail. It is allowable to speak of it as

in some measure a new architectural type.

It is evident, however, tliat it cannot be re-

garded as final or satisfactory, or accepted as a

true architectural type. It is tiie substitution

of an arbitrary form for au expression of the

facts. The actual structure is masked and ob-

scured by the apparent structure. It is left to

be inferred that the tall building is not an actual

structure of masonry only because the piers are

evidently inadequate to the work they appear

to do, and the shallow reveals of the openings

disclose that the wall is but a screen, except in

those cases in which the designer has given it

the foctitious appearance of greater dejith, in

order to carry out the suggestion of other than

the actual construction. Even if it were desir-

able, it would not be practicable, to make this

elaborate imitation of another than the actual

construction successful to the point of complete

illusion.

Nevertheless, the elements of these buildings

are all necessary, all the results of real recpiire-

ments. The steel frame so economizes space

that, after it had once been introduced, scarcely

any architect woulil now propose to employ any

other construction for commercial buildings

where land is so costly and tratiic so great as to

make it worth while to double the number of

stories that was practicable before the elevator

was introduced. The fire-resisting envelope

which covers this construction is also necessary

to protect it from fire, and this envelope must,

in some degree, mask the construction it covers.

The correlation of structure and function must

be expressed in the tall building under this con-

dition. The arbitrary division almost univer-

sally adopted is irrelevant to the accumulation

of tiers of similar cells, of which only the low-

est and the u]jpermost can be said to be so far

distinguished in function as to call for or admit

of a distinguishing treatment. The protective

envelope nuist be a clinging drapery, revealing

the structure behind it, and imlicating the anat-

omy of the structure. A few very interesting

essays have been nunle upon these lines, and it

may be hoped that they will be taken up and
carried fiirther by architects who are too serious

to be satisfied with that conventional solution

of the problem of the tall building which con-

tents the majority of practitioners. If this is

done, the American commercial building may
become as truthful an expression of one jdiase

of American life as the country hou.se already is,

in many instances, of another : and o\it of the

.satisfaction of commonidace and general require-

ments may arise the beginnings of a national

arcliitcctMre. — Montoomery Schuyler.
UNIVERSITY. An institution for the ad-

vanccinciit of tlie higher learning, undertaking

all branches of study, as its name implies, or at

least aiming at .such completeness. In Eng-
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land, especially, a collection of separate colleges,

as at Oxford and Caudjridge, each college hav-

ing its own organization and its own buildings,

though the University of London is not so

composed. The great univei'sities of the Conti-

nent of Europe have but few important build-

ings, the students lodging anywhere about the

town, and the lecture rooms, halls for examina-

tions, libraries, and the like, having no especial

collegiate treatment (see College). Some of

the buildings are ancient palaces or the like,

modified to meet their new requirements ; thus,

the University of Berlin is housed in the palace

of Prince Henry, built in the eighteenth century.

UPHERS. Fir poles, 4 to 7 inches in di-

ameter and 20 to 40 feet long, sometimes

roughly hewn, used in England for scaffoldings,

and occasionally, when sjjlit, for slight and
common roofs.

UPJOHN, RICHARD ; architect ; b. Jan.
•2-2, 1«0l', in Shaftesbury, England; d. Aug.

16, 1878.

He was apprenticed to a builder and cabinet-

maker in 1829, came to the United States, and
settled in New Bedford, Massachusetts. He
went to Boston in 183.3 and assisted in the

construction of the city Court House. In 1 839
he went to New York to take charge of pro-

posed alterations in the old Trinity church.

This scheme was abandoned, and Upjohn de-

signed and constructed the present Trinity

church, which was finished in 1846. He built

also S. Thomas's church. Trinity Building, the

Corn Exchange Bank, and otlier buildings in

New York, several churches in Brooklyn, and
other buildings. He was president of the

American Institute of Architects from 1857
to 1876.

Appleton, Cyclopaedia of American Biography.

UPPER CROFT. The triforium gallery or

other upper gallery of a churcii, a terra, per-

ha|is, olisdlcte.

UPSTART. A stone set otherwise than on

the i|u:iny bed : local or obsolete.

URINAL A toilet room convenience or

plundiing fixture intended for men's use, and
consisting of a trapped bowl, trough, or gutter,

connected with a waste or drain pipe, and ar-

ranged witli a flushing device similar to that

for water-closets. By extension, the apartment

in which tiiis fixture is placed or fitted up.

(See Plumbing.)— W. P. G.

URN. A rece])tacle for the ashes of the

dead ; usually a large vase witli a roiuided

body and a foot. When of this special sliapc,

it is cmjiloyed as a symbolic decoration or

finial in modern work, especially in mortuaiy

monuments.

VAGA, PERINO DEL.
Pierino.)

(See Buonaccorsi,



VALDELVIRA
VAIiDEIiVIRA, PEDRO DE ; arcliitect

and .sciilptiir.

A coutemijoniry and rival of Berrugucte (see

BeiTuguete). Ho studied Miclielangelo's works

in Italy. In the town of Ubeda, Spain, he

built tlie castle of Francisco de los Cobos,

secretary of Charles V., and the cliurch of S.

Salvador.

Stirling-Maxwell, Annals of the Artists of
Spain ; Bcrniudez, Dircionario.

VALENCE, PIERRE DE ; architect, engi-

neer, ami sruljitnr.

The chief member of a large fandly of French

architects. In 1.500 he was employed on the

cliurch of S. Gatien at Tours (Indre-et-Loire).

January 11, 1503, Valence was called by the

Cardinal Georges I. d'Amboise to inspect the

works at the chateau of Gaillon, near Rouen,

and in 1506 undertook the construction of the

water works and fountains of tiiat chilteau.

In 1507 he directed the construction of the

fountain of Beaune in Tours. January 22,

1511, he made a contract for the fountains at

Bloi.s. His sons, Germain and Michel, suc-

ceeded him.

DeviUe, CMtteau de. Gaillo)i ; Grandniaison,

Tours Archeoloi/irjue ; Bauclial, Dietionnuire.

VALFENIERE. (See Royer de la Valfe-

niere.

)

VALLEE, SIMON DE LA ; architect.

He was called to Swi'den by (.^Hieeu Christina.

At Stoekliolm he built the palace of the no-

bility (begun 10-18), the churcli of S. Marie,

S. Catherine, etc.

Dussieux, Les Artistes fraii(;nis a VHrangar

;

Bauchal, Dictionnnire.

VALLEY. The internal angle formed by

the meeting of two roof slopes, the external

angle formed by such a meeting being called

a Hip or Ridge. The rafter under the valley

is called the valley rafter, and the board fixed

in the angle to receive the flashing or gutter is

called the valley board.

VALUATION. Estimate ; appraisement.

As apiilieil to the cost of a structure erected or

to be erected, the valuation is approximated

either by comparing it, accorchng to its relative

cubical area, with the known cost of another

similar building, or, more accurately, by esti-

mating it in detail, according to the quantity,

character, and cost of material and labour in-

volved in its erection.

VALVE. A. In a double door, French win-

dow, or the like, one of the two folds, or leaves.

B. A device for regidating the flow of water

gas or other fluid (see Plumbing; House Drain-

age).

VALVE HOUSE. A building to cover the

valves and vah'e chamber of the mains from a

reservoir.

VANBRUGH, SIR JOHN : dramatist an<l

architect; b. IGGG; <1. aiarcli 215, 1726.
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Vanbrugii devoteil the early ])art of his life

to literature and distinguished hini.self as a

dramatist. In 1702 he succeeded Talman
(see Talman) as comptroller of the royal works.

His first completed building was a theatre

(170.3-1705) in London, afterward destroyed.

In 1701 he began for the Earl of Carlisle

the palace called Castle Howard in Yorkshire,

England. As a reward for the distinguished

services of John Cluirchill, IJuke of Marl-

borough, the royal manor of Woodstock (Eng-

land) was gr.mted to him and to his heirs by

act of Parliament of Marcli 14, 1705, with

half a million ponnils to build the great palace

called Blenheim, which is Vanbnigh's most im-

portant and characteristic work.

In 1716 he succeeded Sir Cliris-

toplier Wren as surveyor of

Greenwich Hospital (London).

Among the residences built by
Vanbrugh are Eastbury in Dor-

setshire (171G-1718), Scaton

Delaval (1720), portions of

Audley End (1721), Grinis-

thoqie (1722-1724), etc.

Blomfiekl, Benaissance in

Enr/land; Mavor, A Ne.iP De-
scription of Blenheim; Neale,
Seats of Noblemen and Gentle-
men; Campbell, Vitrvvius Bri-
tannieus.

VAN CAMPEN. (See Cam-
pen.) '( (33
VAN DER NULL. (See W',

Nidi, Edward van der.)

VANE. A contrivance by
wliich a bannerlike plate, as of

thin metal, is moved by the wind
ai'ound a pivot, so that a point

on the opposite side of the pivot

points always toward the quar-

ter whence the wind comes.

Called also AVeathercock.

Baainer Vane. A vane in

the fiirni of a banner or flag.

VANISHING POINT. In

Persjjective, a point toward

which any series of parallel lines seems to

converge.

VAN RIEL. (See Riel.)

VANUCCI, PIETRO (PERUGINO)
;

painter; b. U4G ; d. Vrli.

For Sixtus l\. (Pope 1471-1484) he painted

a series of frescoes in the Sistine Chapel, some
of which were destroyed to make room for

Michelangelo's Last Jiidcjment. In 1499 and
1500 Perugino painted the decorations of the

Sala del Cambio (Exchange) of Perugia, Italy,

one of the most perfect examjiles of the deco-

rative work of the fifteenth century. (See

Santi, R.)

Miintz, Eenaissanre ; Crowe and Cavalcaselle,
History of Painting in Italy ; Vasari, Milanesied.

;
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VANVITBLLI
Vasari, Blashfield- Hopkins ed. ; Morelli, Italian

Painters.

VANVITELLI (VAN 'WITEL), LUIGI
;

painter and architect; b. 1700; d. 1773.

Vanvitelli was the son of one Kaspar van

Witel, a Dutch painter, and spent his entire

life in Italy. He was a pupil of Pliilippo Ju-

vara (see Juvara). At the age of twenty-six

he was made supervising architect of S. Peter's

in Rome. He conducted the works at the har-

bour of Ancona and built the campanile of the

church of La Casa Santa at Loretto. He
built the convent of S. Agostino at Rome, and

designed a chapel for the church of the Jesuits

at Lisbon. About 1749 he remodelled Michel-

angelo's church of S. Maria degli Angeli (the

great hall of the Baths of Diocletian in Rome).

Vanvitelli's chief monument is the immense

Palazzo di Caserta in Naples. This building

is described in a monograph by Vanvitelli,

Dichiarazione del reale Palazzo di Caserta

(1 vol. folio, Naples, 1756).

Gurlitt, Gesrhichte des Barockstiles in Italien

;

Ebe, Siiat-llennissance ; Milizia, Memorie.

VAN WITEL. (See Vanvitelli.)

VAPOR-TIGHT GLOBE. (See Electrical

Appliances.)

VARDY, JOHN ; architect.

A pupil of W. Kent (see Kent). He suc-

ceeded H. .Joynes as clerk of the works at

Kensington Palace, London, between 1748 and

1754. February 13, 174G, he was appointed

clerk of the works at Chelsea Hospital.

Arrh. Pnb. Soc. Dietionary.

VARELLA. A pagoda ; apparently the

Italian term in the sixteenth century, used in

English by Purohas.

Hart. Pirtnresque Burmd.

VARNISH. A solution of amber, copal,

rosin, mastic, shellac, or other resinous substance

mixed with a solvent, generally of linseed oil,

turpentine, or alcohol, so as to form a transpar-

ent Hiiid capable of hardening and of a certain

resistance to the influence of air and moisture.

Some kind of varaish is used liy painters to

form a permanent decorative and protective

glazing coat over the work.

VASALETO. (See Vassallectus.)

VASARI, GIORGIO
;

painter and archi-

tect ; b. 1511; d. July 27, 1574.

Giorgio Vasari was born at Arezzo (Italy), a

kinsman of Luca Signorelli (see Signorelli).

His first teacher in painting appears to have

been Guillaume de Marcillat (see Guillaume

de Marcillat). His literary training was super-

intendeil by the Arctine poet Giovanni PoUastra.

About 1523 he went to Florence, and entered

the service of Ottaviano de' Medici and the

Duke Alessandro de' Medici. Ho went to

Rome afterwards with the Cardinal I|i))olito de'

Medici. From 1555 to the end <if liis life he

was court painter to Cosimo I. de' M(!dici, duke

!«5
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of Florence. The most important of his under-

takings are the frescoes of the Cancelleria in

Rome and those of the Palazzo Vecchio in

Florence. As architect he prepared in 1536

the decorations of tlie triumphal entry of the

Eni]jeror Charles V. into Florence. He made
the original plans of the Vigna di Papa Giulio

(Julius III., Pope 1550-1555) in Rome (see

Barozzio, G.). He remodelled the Palazzo Vec-

chio and built the Palazzo degli Uffizi in Flor-

ence. At Pistoia he built the cupola of the

church of the Madonna dell' Umiltk, (see Vi-

toni), and at Pisa the Palazzo del Cavalieri da

S. Stefano. He built the Badia and the
" Loggie Vasari " at Arezzo.

Vasari's most important work is his series

of biographies of artists ; Le Vile de' pit eccel-

lenti Architetti, Pittori e Sailtori. The first

edition appeared in 1550. The second, in 1568,

was more complete. The standard edition of

Vasari is that of Gaetano Slilanese, which was

published in Florence between 1878 and 1885.

A new comprehensive Italian edition is now in

progress under the supervision of A. Venturi.

The Vite were translated into English by Mrs.

Foster in 1888. A selection of seventy of the

Lires from Mrs. Foster's traiislation, with in-

troduction, annotation, and bibliography by E.

H. and E. W. Blashfield aud A. A. Hopkins

was published in New York in 1896.

Vasari, Bla.sli field- Hopkins ed. ; Vasari, Mi-
lanesi ed. ; Kedtenbacher Architektur der Italien-

isr.hi>n Penaissance ; Miiiitz, Penaissance ; H.
Mosler, Sansarino u. s.w. ; Kuggieri, Studio d'Ar-

chilettura civile.

VASE. A hollow vessel of decorative char-

acter and various form, with or without ears or

handles ; hence the resemblance of such a ves-

sel, in soli<l material, as marble, much used in

the art of the Renaissance to decorate balus-

trades, pedestals, gate posts, and monuments
of all sorts.

V.\SISTAS. (A corruption of the German
words Was ist das ; a common term in French

for that which the Germans call rather Guck-

fcnster or Schiebefenster.) A small opening in,

or by the side of, a door of entrance ; usually

fitted with a wicket to shut and a fixed grating

or the like through which to look or to speak.

Its jmrpose is to ascertain, before the door is

opened, the character of the jierson asking for

admission.

VASSALLECTUS (VASALETO) ; archi-

tect, sculptor, and mosaicist.

The name Vassallectus, variously spelled,

appears in inscriptions on several monuments
of the thirteenth century in the ^^cinity of

Rome. The most important of these, the

cloister of S. Giovanni in Latcrano, which was
probably built about 1230, bears this inscrip-

tion, discovered by Count Vcs|iignani in 1887

(De Rossi, op. cit., j). 128) : Nobilis et docv
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VASSALLETO
TUS HAC VaSSALLETTUS IN ARTE, CUM PATRE
CffiPIT OPUS QUOD SOLUS PERFECIT IPSE. The
iiiscri]itioii indicates that tiic sculptor beloiijjcil

t(j a family o( munnnrarit (marhk! Wdrkcrs). A
throne with lions, which was made about 1 2G.j for

the Abbot Lando, anil is now in the museum of

the cathedral of Anagni, Italy, is signed I'usdlelo

de Rama me fecit. The name apjiears also on

an (edifiila for holy oil in the ehun'li of ti.

Francesco at Viterbo. It is sup])osed by Froth-

ingliam (op. cit.) that the fine monument of the

Pope Adrian V. in this church was made by the

same person. Less important works are a lion

before the church of SS. Apostoli (Rome), and

a candelabrum in the churcli of S. Paolo fuori

le Mura (Rome). There is also an inscription

which belonged to a monument wdiich stood in

tiie old basilica of S. Peter's (Rome). These

works may be by one person or several. De
Rossi supposes that there were four. A screen

in the cathedral of Segni, dated 118.5, and a

canopy in the church of SS. Cosmo e Damiano
(Rome) apjiear to be liy an earlier member of

the fiiraily.

Frothinsliain, Rmnan Artists of the Middle
Ages; G. 15. de Hossi, Dellf altre fanii;ilie liimar-
morarii llamaiii, etc.; Laneiiuii. I'miiDi nnd Chris-

tian Home; Terkius. Italian fi'eulptdrs ; Kohault
de Fleury, Le Latran.

Vase, Marble ; at ChAteau oi' Fontainebleau,
France.

VASSALLETO. (See Vassallectus.)

VAST. (See Wast.)
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VAUDOYBR
VAUDOYER. ANTOINE LAURENT

THOMAS; architect; I). Dec. 20, 17rjG(at

Paris); d. May 'll , 184G.

t(i^:^jj;l7=:nl:.j|p.i::si7,^

Vase, M.\rble; Anciknt Roman Work in the
Museum of the V.-vtican, Rome.

He studied with A. F. Peyre (see Peyre, A.

F.) and at the JScole roi/cde d'Architecture, and
won the Grand Prix de Rome in architecture

in 1783. In 1793 he established with David
Leroy an atelier of architecture at the Louvre.

August 25, 1795, when the Institute was
created, Vaudoyer became voluntaiy secretary

of the Commission d'Architecture. In 1800
he was appointed architect of the College de

France and the Sorbonne (Paris), and made ex-

tensive additions to these monuments. In 1804
he had charge of tlie installation of the Institute

at the Palais des Quatre Nations (see Levanu).

He was associated with Destournelles (see Des-

tournelles) and L. P. Baltard (see Baltard, L. P.)

in publishing Girtnds Prix d'Architecture,

1804-1831 (Paris, 1818-1834, 2 vols, folio).

Bauchal, Dictionnnire.

VAUDOYER. LEON ; architect ; b. June

7, 1S03 (at Paris) ; d. Felj. 9, 1872.

A son of A. L. T. Vaudoyer (see Vaudoyer,

A. L. T.). He studied architecture with his

father anil Lelias (see Lebas) and at the Ecole

des Beaux Arts (Paris). In 1826 he won the

Premier Grand Prix de Rome. While in Rome
938



VAULT
he made the monument to Poussin at the church

of S. Lorenzo-in-Lucina. In 1853 he was ap-

pointed insjjecteur general des klifices dioce-

sains, and in 1855 architect of the cathedral of

Marseilles, which had been begun in 1852. He
won a medal of the first class at the Salon of

1855.

Lance, Dirtionnaire.

VAULT. A. An arch or a combination of

arches used to cover a space. It is primarily a

ceiling, but may be also a roof; or it may carry

a roof, or a floor, or stairs.

B. A room or enclosed space of any kind

which is covered by a vault ; in this sense,

Fig. 2.

popular and applying to cellars and underground

places of safety.

C. By extension, any strong place or place

of safety, as a Safe Deposit Vaidt.

Fig. 3.

D. The semblance in some liglit material of

a true vault. In tiiis .sense, the beautiful ceil-

ings of rooms in certain civic buildings of Bel-

gium are notable ; they are wholly decorative,

witiiout attempt to deceive the spectator, as the

l)oarding is distinctly marked and the construc-

tion is obvinu.sly inadequate to a masonry vault.

The famous Octagon of the catliedral of Ely is,

on the contrary, a wooden imitation api)arently

intended to be taken for stone vaulting. In

039
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modern churches and in some civic and semi-

public and private buildings vaulting of a classic

sort is produced in plaster with a support of

lathing or the like.

Fig. 4.

Vaults may be classified thus :
—

•

As to form. Simple and Comiwund or Inter-

secting ;

As to constraction, SoUd and Ribbed.

Fig.

Solid Vaulting— Simple. The most an-

cient form of vault is that known as the barrel,

tunnel, wagon, or cradle vault. Its cross section

Fig. C (Pi,.vn).

may lie semiciri-\dar (Fig. 1), semielliptical,

.segmental, or ])ointcd (Fig. 2). The semicir-

cular form is known also as the cyHiidrical.

When it is of stone or brick the leading, or

9-JO



Fig. h.

Fig. 15. Fig. Hi. Via. 17.

Fig. 12. Fig. 13.

941

Fig. 10 (Plan).
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coursing, joints are usually parallel to the axis,

and the cross joints in planes perpendicular to

Fig. 20 (Plan and View).

it. The oldest -n-ell-authenticated example of a

barrel vault Ls one at Niuiroud (see Mesopota-

FiQ. 21 (Plan and Section).

mia, Architecture of), of pointed section, oover-

inj,' a drain, and carrying a load of earth. In

Fia. 22. Fi<i. 23.

the pyramids at Meroe, not later tlian 800 B.C.,

cylindrical and pointed forms occur. There is

a very perfect example, covering the chamber

943
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of a tomb, at Gizeh, dating about 600 B.C.

(Fig. 3). It is of stone, in four rings, that is to

say, four concentric arches. The angular struc-

ture beneath it, which is the ceiling of the

X
1 T

I
III

1

—

13II I

Tin
EZTTl

Fiii. 24 (Plan).

tomb, the vault being the roof, may be termed

a vault with plane surfaces. The Cloaca Max-
ima at Rome is a well-known example, of stone,

in three rings, probably of the fourth century

Fig. 27. Fig. 26.

B.C. In the above cases the vault was merely a

mechanical device for covering spaces with ma-
terials of small size instead of slaljs of stone.

It was used in places where it coidd not be seen,

Fig. 27 a. Fig. 28.

and therefore had no architectural character.

The Romans seem to have been the first to

adopt it as a visible structure, worthy of nrna-

mentation, and of recognition for its aesthetic

value.

944
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A barrel vault usually covers a rectangula-'

space, but sometimes a triangular, or trajje-

zoidal. Its axis and ridge are commonly hori-

zontal, but sometimes inclined, as when it covers

or carries a stair. Figure i shows the use of

half barrel vaults, over aisles, or triforia, of

churches, carrying solid stone roofs, and serving

Fig. 38 (Plan).

also as continuous flying buttresses resisting the

outward thrust of tiie nave vaults. They are

common in southeastern France, in the eleventh

and twelfth centuries.

Figure 5 shows a rampant vault.

Figure 6 is a soffit plan of what is known as

a skew arch, often used for bridges but rare in

architectural work. Its ends are in planes

Fig. .-iit (Plan).

ol>li(|ue to the axis. The cross section is semi-

circular or scmielliiitical. The joints arc

warjjcd surfaces, usually, and run spirally.

An annular vault (Fig. 7) is a barrel vault

with a curved axis. Its intradns is ,i portion of

the surface of a cylindrical ring. An annular
vault may alscj be used witli its axis in a verti-

cal plane (Fig. 8).

A spiral vault may be described as an annuhar
vault with a spiral axis. It is used for 8ui)i)ort-

ing the steps of a spiral stair.

947
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Expanding Vaults. These are larger at one

end than at the other, and usually have inclined

ridges. The common forms are :
—

Fig. 40.

A. Conical (Fig. 9), used in pendentives for

reducing a square to an octagon. Frustra of

cones also cover trapezoidal spaces.

Fig. 41.

B. Conoidal, the smaller base semicircular,

the larger semielliptical (Fig. 10) ; rr is the ridge

line.

Fig. 42.

C. In the form shown in Fig. 11, the bases

are as in Fig. 10, and the element.s of the sur-

face at the springing are straight lines parallel

to the axis, but the ridge is curved, the expan-

sion being in a vertical direction only. The
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surface, not being generated by the movement
of any line, cannot be matheMiatieally defined

;

Fio. 43.

but such vaults may be termed convex-conoidah

Tiiey rarely occur except as jiarts of a compound

vault.

Solid

vaults are

Fig. 44 (PL.iN).

Vaulting— Compound Compound
formed by the intersection of two or

VAULT
tics, which may properly be classified as

follows :
—

ji. C,)uadripartite, fornu'd by the intcr.section

of two barrel vaults, or by (.\])anding vaults

instead.

1. For covering a square compartment.

(a) The common groined vault, formed by
the intersection, at right angles, of two etjual

barrel vaults, of any cross section. The angle

Fig. 45 (Plan).

of the groin is 90° at the springing, widens as it

goes up, and disappears in a straight line at the

ridges. Tiie horizontal projection of the groin

edge is straight, and the edge itself lies in a

vertical plane, and is ellijjtical. Figure 12 is

an external view, and Fig. 13 is a quarter

plan. The compartments to be covered are

shown in Fig. 13 as separated by cross bands,

which in Romanesque work are often deepened
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the cross arch, so that the ridges rise toward it.

They are formed, over square spaces, by the

intersection of four equal expanding vaults, coni-

cal or conoidal. The groin edge is straight on

Fig. 47.

the plan. Its curve is ellijjtical if the compos-

ing vaidts are conical ; otherwise it is indefin-

able (Figs. 15, 16, 17).

(c) The so-called cloistered arch, or square

dome (Fig. 18), is composed of four parts of

Fig. 48 (Plan and Section).

equal baiTel vaults, but is just the reverse of

the groined, the internal angles being reentrant.

(d) A square space at the corner of a cloister

is often covered by two intersecting barrel

Fio. 49 (Plan).

vaults, the iiuier quarter being groined and the

outer cloistered (Fig. 19).

(e) Figure 20 shows a method of covering a

square space by a combination of groined and

cloistered vaulting, occurring in a mosque at

Epbesus.

(/) A square room may be severed by four

'Jul
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quadripartite vaults, each springing at one of

its corners from a central pillar, as in Fig.

21. In a similar manner, a square space may
be covered by nine vaults on four jjillars.

II. For covering an oblong rectangular

compartment.

(a) Welsh, or underpitch vaults, the compo-

nents of which are usually cylindrical, of unequal

widths, the transverse vault being narrower than

y" ,1 I.
'

i
t

I

—

-

Fig. 50 (Plan and Section).

the main vault, but both springing from the

same level, so that the intersection is not com-

plete (Figs. 22, 23, 2-i). The horizontal pro-

jection of the groin line is a hyperbola. Welsh
vaults are unknown in Koniun work, but are

common in Romanesque and the later neoclassic.

(b) Stilted vaults, in which the components

are cylimlrical, the transverse naiTower than the

main and springing from a higher level, so that

the ridges are on the same level. The groin

Fig. 51 (Plan and Section).

line is of double curvature. The Romans used

this form on a grand scale, and it is quite com-

mon in French Romanesque (Figs. 25, 26).

(c) In segmental vaulting (Fig. 27), the

components may be equal or unequal.

(rf) Figure 28. A segmental main vault,

intersected by a semicircular transverse va\dt.

(e) Figure 29. A rampant barrel vault inter-

sected by an inclined barrel vault. The radius

of the upper part of the rampant is tiie same as

that of the inclined vault, so that the upper jiart

of tlie compound is an ordinary groined vaidt.

The example is from S. Fidcle, Como, Italy.
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Fig. 52.

Fig. r,3.

Fig. 55 (Plan).

Fig. 56 (Plan).

Fig. 57 (Plans).

Fig. 58 (Plan).
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The form is used in the capitol at Albany, N. Y.,

for supporting stairs.

Fig. 59 (Plans).

(/) One e(imponent is semicircular and the

other semielliptical, but of wider span, the

heights being equal ; or both may be semi-

elliptical.

Fig. go (Plan).

III. Oblique Vaults.

(a) Figure 30. With straight axes and com-

posed of equal barrel vaults, or of unequal, one

being semicircular and the other semielliptical.

Fki. (U.

(b) An annular vault intersected by a conical

vault, the centre of the annulus being the apex

of the cone (Fig. 31).

95.5
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(c) An annular vault intersected by an under-

pitch vault (Fig. 32).

(d) An annular vault intersected by a stilted

cylindrical vault (Fig. 33).

IV. Tripartite Vaults, covering triangidar
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octagonal on tlii' plan, and arc of the nature

of the cupola.

VI. Fauci/ Tracer!! ]'aii!l!iiij. This is a

variety of .solid vaultiii{(, although it was devel-

oped from the ribbed vaultiiif; of tlu- (Jothic

style, to the later period of which, in Hnj^land,

nearly all of the examples belong. Tliere are

two kinds.

(«) Pyrami<loidal, the surface being that of

a half of a pyramid with concave sides. A

Fig. 65.

square space may be partly covered hy two
halves of the pyramidoid inverted and sot

opposite to each other. The bases are octag-

onal. The halves may meet at points. Fig.

36, leaving a star-shaped ridge space uncovered

;

or by sides. Fig. 37, leaving a square. If the

non-cardinal sides of the pyramidoid be con-

tinued on to the centre, as in the right-hand

end of Fig. 37, the square will be covered. The
surfaces are carved into panels witli niullions

and tracery, hut these are merely ornamental.

(b) Conoidal, made of halves, or less, of con-

cave-sided cones.

^
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are of circular or elliptical curvature, forming

semicircular, semielliptical, pointed, three-cen-

tred, or four-centred arches. They lie, as a

rule, in vertical planes.

Fig. 71 (Plan and Section).

The fir.st .step in the development of the rib

system of vaulting is often said to be the in-

crease of the depth of the cross band in barrel

vaults, making it an independent arch, with

the vaulting above it. But such a rib, if it is

properly so called, does not .sustain the vault,

which would stand just as well witho\it it. It

is true that there are several Roman vaults

which are apparently thin and rest by the ends

of their pieces on cross ribs ; but there are no

such in the Romanesque period. The begin-

Fio. 72.

ning of tlic rib .system will doubtless In' fciuiid

in the substitution of a sc|iiare-cornerecl arch

for the groin stones of a solid compound vault,

as in Fig. 42, from S. Ainbrogio, Milan. This
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is a great advance in ease of construction. The
shaping of groin stones is quite a problem in

stereotomy, no two pieces being alike, but the

rib at the groin is perfectly simple.' By de-

grees it becomes larger and tlie vault it.self

thinner, until finally the latter depends upon

the former for support, and the result is true

rib vaulting. The next step was the conver-

sion of the heavy cross arch of the Roman-
esque vault into the light transverse rib of the

Gothic. The process was slow on the Continent

of Europe, as in France from 1130 to 1180,

but apparently immeiliate in England (as at

Canterbury, 1175), and there fill ribs are of the

same size and section. Then folhjws the wall

rib, which shows a little more than half of the

full section, and is built into the wall, or forms

the head of a great window. It is really the

transverse rib of the side vault. The next,

existing only in complicated vaults, is the inter-

mediate rib, which lies obliquely between the

groin rib and the transverse, or the groin and
wall. With it comes the ridge rib, which at

first connects the apex of the intermediate with

the apex of the groin rib, being then a struc-

tural necessity, as without it the two halves of

the intermediate rib, not being in the same plane,

would fall toward the centre, unless the panel-

ling were inserted when they were laid. It is

afterward continued to the transverse rib and
the wall. Liernes, or cross ribs, run from one

rib to another, dividing the panels. They are

commonly of no practical use ; but in some
ca.ses they are continuations of groin ribs, and
are then necessary to the completion of the

structure. They occur in late and florid work.

In France the term "Heme" was applied to the

ridge rib. Figure 44 is a plan of a fully devel-

oped rib vault. The following table gives the

names and positions of the ribs. (Ridges with-

out ribs are indicated by single lines.)

Position
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At the points where tlie ribs meet there are

usually keystones, (tailed bosses, ornamented liy

carving. They reeeive tlie ends (jf the riljs and

thus avoid the mitring of the mouldings. Kibs

(Flan)

are decorated Ijy mouldings such as chamfers,

coves, and bowtells.

The methods of jointing panels are shown in

Fig. -45.

In early e.xam])les only groin and transverse

ribs are used, and each starts with its full sec-

tion, but later on they are bunched together,

each starting with only its soffit roll visible, as

in Fig. 46. As they rise the section develops

until the ribs separate. The structure up to

this jioint is known as the springer. It is a

solid mass, often witli horizontal joints, a great

corbel really, bonded into the wall, and form-

ing no part of the vault proper.

Fig. 7-t.

Analysis of Rib Vaulting. A. Simple.

Fig. 47. From Castle Campbell, Scotland.

Fig. 48. The panel vaulting of the "After
Gothic " in France.

B. Compound. It will be best to classify

these according to the number of ceDs.
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1. Tripartite. These cover a triangnlar

space, which usually occur.s in an apsidal aisle,

as in Fig. 35. The ribs meeting at the centre

imi halves of groin ribs, the others are either

transverse or wall ribs.

2. Quadripartite.

Fig. 7.'5 (Plan).

(a) With groin rilis only (Fig. 49).

(b) With gToin ribs and transverse arches

(Fig. 50). From Gerland, France; one of the

earliest e.xample.s. Both ribs and arches are

semicircidar, and the vaulting is therefore domi-

cal.

(c) Groin and wall ribs oidy (Fig. 51).

(d) Groin, transverse, and wall ribs, with

level ridges (Fig. 52). The same with curved

ridges, the vault domical, and panels spheroidal

(Fig. 53).

(e) Welsh vaults (Fig. 54). The gi-oiii ribs

cross each other before reaching the main
ridge, and are continued as Hemes ; or they

Fig. 7(; (Plan).

may stop at the crossing and be connected with

the centre by a single lierne (Fig. 55).

(/) Groin, transverse, intermediate, and
ridge ribs (Fig. 44).

(;/) Side vaults oblique (Fig. 5G), choir of

Lincoln cathedral. The half groin ribs on
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Fig. 81 (Plan).

Fig. 7S CI'laxJ

Fig. 82.

Fio. 80 (Plan)

963
Fio. 83.
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each side are met at the centre, not by tlieir

other lialves, but by an intermediate rili.

3. Quinquepartite.

(a) For covering a pentagonal space. Two
forms are shown in Fis- •">", and also one cover-

ing a semicircle, and one a trapezoid.

Fio. 84 (Plan).

(b) Covering a rectangle (Fig. 58). It is

composed of three quarters of a quadripartite

vault and one quarter of a sexpartite.

4. Sexpartite. Figure 59 sliows plans of

vaults with six cells, and Figs. 60, 61, show the

form known as sexpartite, or hexapartite, found

in late Romanesque and early (Jothic work.

The side vaults are double and oblique, sejia-

rated by an intermediate transverse rib. Fig-

ure 62 gives a form known as bisected. It is a

quadripartite vault with the transverse com-

ponents cut in two by intermediate transverse

ribs carrying spandrel walls. It looks as

though it were the predecessor of the sexpar-

FiG. 85 (Plan1.

tite vault, but it is not. There are four ex-

amples, all near Caen in Normandy.
5. Septempartite (Fig. 63). It is made up

of half a quadripartite and half a sexpartite.

6. Octopartite.

(a) For covering a square space enclosed by
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walls, as in towers (Fig. 04). Tiicre are eight

oblicpie cells. The construction is on the prin-

FiG. 86 (Plan).

ciple of a sexpartite vault. Figure 05 is a unique

example, from Lincoln cathedral, covering the

Fig. 87 (Plan).

intersection of nave and transepts.

cuelose a centr;

The ridges

piare which is covered by

Fig. 88 (See Fig. 87).

extending the groin and transverse ribs to the

centre.
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(6) Figures 66, 67, show how irregular spaces

may be covered by vaults with eight cells.

(c) Covering an octagonal space. Figure 68

is a plan, and 69 a section, of an octagonal vault

whose internal angles are reentrant.

Fig. 80 (Pl.\n).

(d) Figure 70 has the same ribs as (c), but

they are groin ribs, and there are sixteen cells.

(e) Figure 71, Welsh vaulting.

(./") Figure 72, groin ribs not meeting at the

centre, but terminating at the angles of an octa-

gon— York cathedral.

(g) Figures 73, 74, eight semicircular trans-

verse, or rather groin ribs. The central octa-

gon is not covered.

7. Decapartite (Fig. 75).

8. Dodecapartite (Fig. 76). The central

open circle is a common feature in some other

varieties, esijeeially quadripartite.

9. Groin ribs interrupted, or diverted and

branched.

Fio. 90 (Plan).

(a) Star vaulting (Fig.s. 77, 78, 79).

(h) Panel vaulting is the name given to this

form in England (Fig. 80).

10. Vaidts whose rib.s, exce])t at ri<lg('s, arc

all arcs of the same circle, differing only in

lengtii, and all projjcrly groin ribs. Such
vaults are necessarily domical. Figure 81 is a

quarter plan.
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11. Diagonal ribs omitted (Figs. 82 to

86).

12. Vaulting of rooms with a central shaft

(Figs. 87, 88, square ; 89, 90, octagonal).

13. Pendant rib vaults (Figs. 91, 92) from

Fio. 91 (Plan).

the Lady Chapel at Caudebee, France. (See

Vaulting and subtitles; also France, Pt. I.;

(lothic Ai'chitecture ; Pendant; Roman Imperial

Architecture, cols. 34:l-3-43.)

— Charles Babcock.
Barrel Vault. A vault having everywhere

a uniform section, semicircular, or nearly so, a

form of Tunnel Vault (Fig. 1, Vault).

Cloistered Vault. Same as Coved Vault.

Coved Vault. A vaidt composed of four

quarter-cylindrical surfaces or coves, meeting in

vertical diagonal jilanes, the axial sections of

the vault being arched, and the horizcMital

courses diminishing in length from spring to

crown ; called also Cloistered Vault. (See Fig.

18, Vault.)

Fig. 02 (Section, see Fig. 91).

Cradle Vault. Same as Barrel Vault.

Fan Vault. (Sec Fan Vaulting under Vault-

ing.
)

Green Vault; Vaults. (Sc^c (iriine Gewolbe.)

Groin Vault ; Groined Vault. A com-

pound vault in which tunnel viiults intersect,

forming arrises which are called groins. The
Ivoman Imperial jiracticc in this respect was to

use only tunnel vaidts of nearly Kcmicircnlar

sertion (barrel vaults) and of the .same size

and height. When the tunnel vaults are of
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Cross Vaulting. Viiultiiig in which two or

mon; ,siini)le vaults iiiterseet oiu; another as de-

scribed under Groined Vault, Welsh Vault, and

generally in the account of Kilibcd Vaults in the

article Vault.

Fan Vaulting. A species of stone vaulting

in which the intrados of the vault, made up
of constantly repeated surfaces of revolution,

VAULTED
different heights, so that the groins do not meet

at the crown of the vault, the stnu'ture is

called a Welsh vatdt. It is not strictly accu-

rate to cla.ss ribbed vaults as groined vaults.

Lierne Vault. A ribbed vault in which

there are many secondary ribs. (.See Lierne.)

Octopartite Vault. (See Vault.)

Rib Vault ;
Ribbed Vault. One built with

ribs as the iirnici])al structure. (See

Ribbed Vaidting ; also Rib, Gothic Ar-

chitecture, and the general article Vault.)

Sexpartite Vault. (Sec Vault.)

Six Part Vault. Same as Sexpartite

Vault.

Tiuinel Vault. A vault having every-

where a uniforni .section; either nearly

semicircular, as in cradle, or barrel vault,

or pointed at the top, as in some Roman-
es(iue churches of the south of France,

and i'ery rarely in Byzantine construction.

Wagon VaiUt. Same as Barrel Vault.

Welsh Vault. A construction in

whii-li a central higher vault is crossed or

intersectei.l by vaults of lower pitch. The
form usually so called is that shown in

Fig. 22 of the article above, and in the

view of the church of S. Roch (which see

luider Church). The Romans never used

such vaults, but attempts were made dur-

ing the Romanesque period; and the fan Vaulting; Cloisters Gloucester Cathedral
neoi'lassic builders of the sixteenth century

vavdted cloisters and the corridors of palaces,

etc., in this way. For the use of the term in

connection with ribbed vaulting see the article

Vault.

VAULTED. A. Constructed as a vault
;

said of a roof, the supporting memljer of a

stone staircase, or the like

.

B. Covered or closed by a vault, as in the

phrase a "vaulted aisle."

. 14.-0.

Vaulting op the Karlshofer Church, Pr.igue,
Bohemia ; all springing from the Ancles
OF THE Outer Octagon, making what is

called a Gothic Dome.

VAULTING. The art and practice of build-

ing vaults and of closing or finishing rooms,

passages, or entire buildings, by means of vaults.

(For the s\il:)titles, Bai-rel Vaulting, etc., see

generally. Barrel Vault, etc.)
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each generated by a curved line, revolved hoi'i-

zontally about a fixed point, the apex of the

vaidt being in plan an arc of a circle tangent to

the opposing vault siming from the ojiposite

sujiport, the horizontal sjiaces left between the

tangent circles being filled with flat slabs, or

keys of very slight curvature. The convex sur-

fiiees are formed with radial ribs of uniform

cm"vature spaced clo.sely together, giving the

ajipearance of a folding fan bent to a curve, and
butting at the crown against a horizontal circu-

lar ring. This species of vaulting is peculiar to

the late English Gothic, finding its highest de-

velopment in the chajiel of King's College,

Cambridge, and in Henry the Seventh's

Chapel, Westminster Abbey. There are only

alxmt twenty-five examples of this construction

in England and none fully developed on the

Continent. In the English examples the vault-

ing .springs from engaged shafts on the side

walls, with one instance only of radiation from
a central pillar. The lines of the curves are

tangent to each other at the apex of the vault,

in the centre, and between the engaged columns,

leaving horizontal spandrels which are filled in

l\y flagging or flat archings. A somewhat sim-

ilar species of construction covers the small

chapel of the monastery at Belein, near Lisbon
;

but in the Portuguese example the fans make
comjilete circuits about slender isolated pillars,

meeting half vaultings from the side walls, but
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not touching each other, and at the apex the

lines of the fans, which are separated liy a con-

VAULTINQ
cealed arch which spans the whole chapel, a

single voussoir being extended several feet be-

siderable space, are connected by very flat,

ribbed, domical vaultings. The elaboration of

the vault of Henry the Seventh's Chapel is

greatly complicated by a series of drops from

Fan Vaultino; Construction of Choir Roof, S. George's Chapel, Windsor
Casti.e. The Midi>i.e Section is not ribbed at all but vaulted in Solid
Blocks. The Haunches are kept in Place by filling of Rough Masonry.

which springs a secondary system of fan vault-

ing. These drops arc really a part of a con-

071

low the line of the arch to form the drop and
serve as a supi)cirt for the inverted fans. (See

Vault, VI., also Englaml, Architecture of.)

— C. H. Blackall.
Ribbed Vault-

ing. A construction

in which arched ribs

are built from point

to point over the

space to be vaulted,

the smaller and

usually triangular

8])aces between the

ribs being filled

with lighter mason-

ry. (See the article

Vault, and Gothic

Architecture.)

SteUar Vault-

ing. A late devel-

opment of English

fan vaidting as ex-

hibited especially in

the choir roof of

Oxford cathedral,

where the spaces

between the inter-

sections of the char-

acteristic inverted

polygonal yiyramids of the vatdting are made by
tracery to assume star-siiapcd forms.— H. V. B.
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VAULTING CELL. One ((Jiiiiiartmciit of a

vault which is .su iilaiincd that one jiart can bo

built at a time, as in viblieil vanlting.

VAULTING COURSE. A horizontal course

made uji of the aluitiiieiits or spring(^rs of a

vaulted roof; generally made of stone.s set in

projection or corbelled out, with horizontal beds.

VAULTING RIB. (See Rib.)

VAULTING SHAFT. In ribbed vaulting,

the vertical upright, in one or several rounded

members, which leads to the springer of a rib

VENTILATION
tion as consulting land.scape architect of the

department of parks in New York until his

death. Olm.sted and Yau.x ilesigned Prosiiect

Park, IJrooklyn, the ])arks of Chicago and Jjuifalo,

the State lieservation at Niagara Falls, and the

Kiversiile and Morningside jiarks in New York.

Obituary in AmiTicfni Arrliilec/, Vol. L., p. !l.'!.

VECELLI, TIZIANO (TITIAN)
;
painter

;

b. 1477 ; d. ir)7(j.

A nniral painter of great power.

Crowe and Cavalcaselle, Life of Titian, also in

general bibliography, Bereuson, Venetian
I'llinlerx."-WM

VAULT1N(. .SUAI' 1 , ill N-MERMAIFELD, RhKNISH PRUSSIA.
The Shafts Proper spring from Culs-de-lampe
AND ARE ONLY TwO FeET LoNG.

or group of ribs. This shaft may rise from the

gi'ouud, or from a corbel at a gi-eater height in

the face of the masonry.

VAULTING TILE. A light piece of baked

clay, intended to serve as a part of the filling of a

vaulted cell, or of a groined vault built on centres.

VAULT LIGHT. (See under Light.)

VAUX, CALVERT ; landscape architect ; b.

Dec. 20, 1824 (in London) ; d. November, 1895.

He studied architecture under Lewis N. Cot-

tinghara. He became the assistant of A. J.

Downing, and later formed a partnership with

him. The firm of Downing and Vaux laid out

the grounds of the Capitol and of the Smith-

sonian Institution in Washington. In associa-

tion with Frederick Law Olmsted, Vaux made
the plans according to which Central Park in

New York was laid out, and retained his posi-
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VELARIUM. In the roofless Roman
theatre and aniphitiieatre, a great awning

which was often spread to jjrotect the

spectators from the sun or rain.

VELLANO. (See Bellano.)

VENEER. A thin facing of hard

wood, which has desirable ornamental

qualities under polish, glued upon a

more common wood, usually pine, as iu

doors, wainscoting, cabinet work, etc.

An extension of this meaning, used in

house carpenters' trade, is described un-

der Wood, ('(iiistructiiiH in. Part II.

VENETIAN BLIND ; DENTIL

;

DOOR : PAVEMENT, etc. (See under

special nouns.)

VENT. Any opening provided for the

escape of smoke or foul air.

VENTIDUCT. A passage or duct for

the conveyance of air, and to control and
direct its movements in ventilation or

heating.

VENTILATION. The process and

art of supjilying fresh air to the interiors

of buildings, to mines, large vehicles of

transportation, and the like, so as to

maintain a constant acceptable standard

of purity.

Anything short of the alwve can

liardly be (tailed ventilation, and it must

be noted that movements of confined air,

which simply produce a sense of cooling, must
not be confounded with ventilation.

The savage made a hole in the roof of his

house to let the smoke out. This was the first

attempt at ventilation, and very little imjirove-

ment was made on this primitive method until

about six hundred years ago, when the firejilace

and chimney apjieared ; and this sufficed for

dwellings until about Franklin's time, when he

invented an aspirating stove, the waste heat of

which drew a measure of air out of the room,

which air was renewed the best way possible,

through wdndow and door cracks and porous

building materials. The early chimney was as

a general thing so large that when the doors

and windows were clo.sed the air to supply

the fire came down one side of the chimney,

while the smoke went up the other side ; and
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this circulation went on even after the fire was
out, though in a .subdued measure, tlius secur-

ing incidental ventilation.

In the latter jsart ot the seventeenth century

systematic ventilation was undertaken by Sir

Christopher Wren in the Kritisli Hon.ses of

VENTILATION
Mr. Clarence B. Young appeared in the annual

reports of tiie Board of Regents of the Smith-

sonian Institute for the year 1873 and 1874.

He recommended as the amount of air to be

changed every hour to preserve the healthful

condition of tlie room as follows :
—

m^ikM

Vadltinq Shaft; the Near Anglk, between Choir and Transept, has a Shaft for Each Great
Group of Ribs, Five in All.

Parliament, London. It was little better than

"some holes in the ceilings." About 1723
Desaguliers improved the system by connecting

the holes or tubes with heated chimneys. This

is the first well-authenticated account of venti-

lation by " heat aspiration." In about the year

1736 Desaguliers again improved the ventila-

tion of the British House of Parliament by the

use of centrifugal fens, whicli were very similar

to the lioused pressure fan of to-day. This is

probably the first well-authenticated account of

the u.se of " jiressure " and " exhaust " fans to

buildings.

It is only within the last forty years, how-
ever, that a great and well-defined stride has

been made in tlie development of systematic

ventilation for habitations. The little tiiat

had been done by persons ])revious to that was
in special cases and only in notable buildings,

sucli as the Capitol at Washington and some
hospitals and asyhniis ; and it is proliabjc tliat

Gen(n'al Arthur Morin, director of the Conser-

vatory of Arts and Trades, Paris, was the first

to disseminate and give a dear understanding in

his writings of the true principles of modern
systematic ventilation, and a translation of his

work on Warminr) and Vi^ntihUuir/ Occupied
Biiildmris is suggested for the consideration

of all students. A translation of this work by
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Cubic Feet.

2II9-2472
3532
3709
1766

2119
3532

1059

Hospitals :

For ordinary cases of sickness

For surgical and lying-in eases

During epidemics ....
Prisons

Workshops :

Ordinary occupations

Uidiealthful occupations

Barracks :

During the day
Atniglit 1413-1766

Theatres 1413-1766
Assembly rooms and halls for long

receptions 2119
Halls for brief rece]itions ; lecture

rooms 1059
Primary schools 4200-4530
Adult schools 833-1059
Stables 6357-7063
and it will be noticed that they do not fall

so far below what is considered very fair prac-

tice of the present day. It is not quite apjiar-

ent why he provides so high a jiroportion for

stables, and does not say whether it is per man
or per horse.

Morin is probably the first to point out the

importance of keeping tlie (piantity of air ad-

mitted to a building cotmlnnt while making its

temperature variable, the variations to suit the
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changes in the mitsiih^ tciiiiieiviturp. The only

method in vogue previous to ;il)Out twenty yeans

ago was to elose tiie register wlien tiio room
was sufficiently warm ; which of course not

only cut ort' the heat su|)])ly, but the air

supply as well, intc^rrupting ventilation. This,

however, is changcil now in must huildiiigs that

are systematically ventilated, except, p(!rha]is,

private houses, where the change of air with

indirei't apjjaratus is generally sufficient for the

limited number of persons present. General

Moriii called attention to the necessity of the
" mixing valve," in the following words :

—
"During the period of artiKciid heating, it is

proper to reserve means of mixing with tlie

warm air supjilied by the heating api]arat\is,

cool air, the amount of which may be regulated

by convenient registers. For this pur])osc the

warm air supplied by the heating aiii)aratus

'^

.-UL M H li rj

r
i

MJiJi]

I

RAOlAl /P < ftIR J

y

Ventilation ; Fig. 1.

should be received in a special register or mix-

ing chamber, into which the cold air also enter.s,

before passing into the distributing pipes."

The usual metlioil of acconiidishing the fore-

going, now followed in the United States, is

shown in the cut (Fig. 1). The dampers b, b

are connected with a rod and operated from the

room by hand pulls, or automatically operated

by pneumatic pressure controlled by a ther-

mostat. Many modifieations of this method
of mixing are shown in Dr. John S. Billings's

work. Ventilation and Heating. Mixing sys-

tems, however, have been carried to a greater

extent than this in some of the great modern
buildings in the United States. In the new
College of Physicians and Surgeons, built by

Mr. William H. Vanderbilt, and which has

since become a part of Cohan bia University, was
first introduced the hot and cold air system in

which parallel pipes conveyed both warm and
cold air to the registers in the room, the paral-

lel air ducts starting from a common cold air
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8Ui)ply, one duct being warmed to 120° and
called the liot duct, and the other warmed to

00° and called the cold duct. This is shown
by tli(! diagram (Fig. '!), and the figure is typi-

cal of all the inijiortaiit jioints of the most
modern warming and ventilating apparatus.

The cold air is taken in at /, whirh is called

the cold air inlet. At O is a strainer of co])per

wire to intercei)t leaves, birds, mice, etc., but
no dust, as the latter is practically impossilile,

unless with elaborate apparatus. The coils p
are called primary heating coils, as they give

the first increment of heat to the air— 00°

or less. xS is a settling chamber, the lloor of

which is flooded with an inch or so of water
ll", into which a very large percentage of the

(hist falls. F is a pres.sure fan capaljle of 1 oz.

of pressure without extraordinary .speed. C
is the heating chamber, in whicli are located

two sets of secondary iieating coils, each ca-

palile of warming the air to 120° Fahr. or

liigher. These coils are divided into sections,

as well as the primary coils, so that various

graduations of heat can be obtaine<I. The
secondaiy coils ujiper SH are called " hot

coils," while the coils lower SH are, for the
sake of distinction, called " the cold coils."

They are both, however, equal in all respects,

only that under normal usage a large percentage
of the hot coils are in use, while a small per-

centage of the cold coils are in use. From the
heating chamber both the hot and cold air

ducts start, and run one above the other (the

warm one of preference being on top) to the
various points of distribution about the build-

ing. The hot air duct, of course, is connected
with the housing of the " hot coil," while the

cold duct connects with the housing of the
"colli coil," lower .S'7/. The air and pressure

in the heating chamber is common to both sets

of ducts, so that, if one duct does not take it,

the other does, the same quantity of air always
reaching the rooms of the separate buililing,

regardless of the temperature. From the hori-

zontal duets parallel vertical flues are carried to

the register head, one "hot" and one "cold."

In the register head, inside the face of the

register, there is a simple slide valve just large

enough to cover one entire pipe only. A simple

mechanism attached to this slide valve serves as

a handle to move it across the head of the hot

and cold air pipes. It also indicates its posi-

tion, so that the occupant of the room is en-

abled to mix the hot and cold air to any desired

range of temperature between 60° and 120°

Fahr.

A feature of this style of apparatus is that,

should the main secondary coils up])er SH
get out of order, it is only necessai-y to shut

them oft' and let on the lower SH, thus con-

verting the cold air duct into a hot one, and
vice versa, and run the apparatus reversed,
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securing equal results until the other is re

paired. This is a feature of this style of

apparatus that makes it particularly adapted

to hospital use, so that it was carried out in

both the old and new Sloane Maternity Hospi-

tals, the Vanderbilt Clinic, and the Wm. J.

Syms Operating Theatre of Roosevelt Hospital,

all of New York City.

In the Sloane Maternity Hospital, 8000

cubic feet of air per bed per hour is admitted

in this manner, and every ward is treated in

the simple manner shown in the illustration,

there being nothing but an air inlet and air

outlet in each room. This is the minimum
of possibilities for a hospital

ward in a cold climate, doing

away entirely with coils and

dust catches in the room, and

securing results that are uni-

form even in the coldest

weather. The lower edge of

the heat register is placed 7

to 8 feet from the floor, the

lower ventilating register,

which is oidy a face (easily

removable for cleaning the

flue), being only 4 inches from

the floor, so as to finish on

the marble, coved corner of the

room and be as near the floor

as possible, so as to take ott'

the air at the lowest stratunr

possible ; while the upper vent

is a full register placed as near

the cove of the ceiling as pos-

sible, to take ofl" the upper

stratum of air when it is found

necessary. These registers,

however, are in the power of

the nurses or occupants to

close. In the first part of

the Sloane Maternity Hospital to be built the

ceiling registers were omitted, and all the air

drawn o8^ at the floor, but it was found that,

when auiesthetics were used, it was necessary to

have ceiling registers.

All the rooms of tlie College of Physicians

and Surgeons, and the entire group of builil-

ings inchuUng the Vanderbilt Clinic and the

Sloane Maternity Hospital, are treated as above

sliown. The auditoriums of these buildings

and the dissecting rooms of the college have

difierent treatment, the details of which are

given, as they also arc typical of the most ad-

vanced practice in this regard. Figure 3 shows
the amphitheatre of the College of Physicians

and Surgeons, witli the lecture room, and fan

and heating cliambers underneath. Tiie centre

heating chaniljer KU])])li('s licat and air to both

the amphitheatre and the lecture room. In

the case of tlic aniiihitheatre, the air is caiTied

to a jilciHiMi underneath the raised steps, through
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flues f, f, and thence it is passed out through

the rises of the steps, on which the seats are

arranged (small aiTows), and delivered through

long slots under the feet of the occupants.

The slots are covered with iron flaps, as shown
in the detail, so as to make the air impinge on

the floor, and spread evenly and not strike on

the backs of the legs. A quantity of air equal

to 600,000 cubic feet per hour can be admitted

to this hall without inconvenience by the method
shown. The outgoing air of the room is entirely

at the top, as shown by the large arrows, and
aU indication of smoking will disappear almost

as quickly as the audience can retire, and the

Ventilation ; Fig. 2.

lecturer is not aflected by it. This is a case of

tlie direct passage of the air of a room in a

single upward direction, no part of the air

returning to the person again.

The lecture room (just below) has the same

treatment so far as the inlet of air is concerned,

but tlie method of ch'awing it out ditt'ers on ac-

count of tlie construction of the building. The
air is drawn out at ojiposite ends in central

walls at floor and ceiling. There are registers

r, r at both floor and ceiling, and a peculiarity

of the system is tliat both floor and ceiling

registers liave separate flues without means
of closing them, so that about one half the air

goes oft' at the floor line and the remainder at

tlie ceiling. The results are found to be good.

In other rooms of the buil<ling, both tlie floor

and ceiling registers are in the same flue. The
dis.secting room of this building, which contains

about eighty tables, has a distinct treatment.

Tlie air is admitted through a jjcrforated cornice
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or air box running around tlic entire ceiling, and

it is drawn out at regiHter.s in the baseboard

;

the object being to secure a downward current

of air within the room, and, if ])ossible, make
emanations fall to the Hoor. The general re-

sults are good, about 500,000 c\ibic feet of air

being passed through tlu^ room in an hour.

The dissecting room fan chamber is shown in

Fig. 3 at A. It is a single Hue system, the

Ventilation'

temperature being regulated by the engineer

in the heat chamber by the mixing valves a
and a ; the upper one for warm air and the

lower one for cold air, the adjustment of each

securing the temperature reqiured.

The American Theatre, New York (Fig. 4),

is a good example of theatre ventilation and

warming. The sy.stem is "forced ventilation,"

that is, a fan is used. Flues, etc., are, how-

ever, sufficiently ample to allow of warming
without the fan. The seating capacity of the

building is about 3000 persons, and means of
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admitting 2,000,000 cubic feet of air per hour

is provided, which allows G6G cubic feet per

])er.son jier hour, and, tiiough low compared to

liospital ventilation, is still a generous allow-

anci! (jf I'resh air. Tiie fresh air supjily to this

buildi]ig is taken from a colonnade or upen

galleiy on the soutii side of the Imilding at a

distance iif aliout 70 feet above the groiuid.

Tiu^ air is then carried down through a shaft to

a fan chamber, where it is warmed and I'orced

into the plenum through the fan 7^, shown in

the drawing. The plenum is formed by the

entire basement underneath the main floor.

The construction is entirely iron and masonry,

and fireproof. Under every third seat both on

the main floor and on the balcony floor air is

admitted through a naishroom-like cap, .shown

in the detail. This ea]) is capable of three

_ adju.stmcnts, l)ut it is so

arranged that it never can be

closed entirely. From the

main plenum air is carried

through a system of duets,

which are shown, into the

space formed between floor

and ceiling of the first balcony.

The gallery receives no heat

or ventilation, except that

which comes througii the

house generally. The method
of withdrawing the air from

the house is through a large

central dome which connects

with the main aspirating shaft

on the roof. This dome is

covered with a bell that is

capable of adjustment, the

controlling mechanism lim-

ning down to the engineer's

department. The ventilation

from underneath the balcony

and gallery is by an entirely

ditt'erent system of flues, that

cannot be closed. A study of

the drawing will show tiiese

flues running up separately in

the rear wall, and connecting

into a separate vent pipe

placed within the main aspi-

rating shaft. The object of

the separate set of vent ducts is to provide for

drawing away the accumulations of hot air that

usually form underneath the steep galleries.

When the bell or valve in the central dome is

partially closed the pressure of the outgoing air

is increased underneath the balcony and gallery,

so that the proportion of air forced to go out at

these points can be increased or diminished by

lessening or increasing the amount allowed to

escape in the centre.

The stage is warmed entirely by direct radia-

tion, large coils being hung on the rear wall
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PLATE XXXV

vr.iJA DA rozzo

Tlie upijcr (icii'e sliows tliat in the Court of tlio

I'iilazzo Veiidraniiii Calprsi, on tlie Rranii Canal,
and is of tliat pct/nliar Ventaian Hciniani'sciuc wliicli

sliows a stroll;; iiiHuciice of liyzantiiu- iiinili'ls. It

is of till- Iwi'lflli wiilury. 'J'lial lirlow is of tlu' close

of the fourteenth century, and designed, as many

were, in the semblanee of a capital for a column.
The escutcheon on one side has very inlelligihle

armorial bearings, which might reveal the name of

the original owner and the original locality. The
vera is now in an ancient cloister, that of the Ab-
hazia delta JUiscricurdia.



VENTILATION
ami others suspended high so as to prevent a

downfall of cold air, which is so often found to

flow out into the body of the house upon the

rise of the curtain. The tenii)erature main-

tained in the plenum is about ()5° Fahr., and

the switch valve is used so that the ('nj,'inoer

can keep the plenum at any desired tempera-

ture.

The usual school for from forty to fifty

scholars, as now commonly designed, has a

floor space of about 24 feet by 32 feet, with

light on at least two sides of the room, the

general endeavour being to have tlie sitting so

arranged that tlie light will come in over tlie

lef'' «lioulder of the scholar. Provision should

be made for the admission of at least 100,000

cubic feet of fresh air to one such room in an

hour. The admission of this air should be

above the head line, and one inlet register is

sufficient. Experiments have demonstrated

that the necessary flue for such a room should

have a cross section of not less tiian ."5 feet in

its smallest part, and that -t feet is ]irobably

the limit required, the latter being the size now
adopted by the engineers of tlie New York
Board of Education. It is the custom in New
York to reenforce the warm air system by a

direct system, the object being to maintain the

heat of the room by direct radiation when the

fans are not running, sucli as at night, etc. It

has been found, however, that when a quantity

of air equal to 100,000 cubic feet is admitted

to an ordinary sc,hoolro(jm in an hour, that

this amount can be admitted and withdrawn

without appreciable draughts, and at a temper-

ature sufficiently low to prevent the room from

being overlieated. Under this condition of

quantity and low temperature it has been

found, except in exceedingly cold parts of the

United States, that direct radiation can be dis-

pensed with, and still give comfortable condi-

tions at all parts of the room. It is not

desirable, however, from a point of economy

of maintenance to admit such large quantities

of air when the school is not in session ; there-

fore, in the construction of a heating and ven-

tilating apparatus for a school it is ilesirable

either to provide a reasonaljle quantity of direct

radiation, or to design the flues and the indirect

portion of the heating a]i])aratus in such a

manner that sufficient air will ]iass through the

flues by natural draught to maintain the lieat,

but with a greatly reduced quantity of air and

with an increased temperature from that neces-

sary when the school is in session. A register

of 50 per cent greater area than the flue when
placed above the head line, the lower edge being

7 or 8 feet from the floor, will not cause incon-

venience, although the veloi/ity of the air may
be 4 or 5 feet per second.

In the matter of withdrawing air from a

schoolroom the air should be drawn from as
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near the floor line as possible, and j)reference

should be given to a register that will be low

and wide rather than the reverse. Building

construction, however, sometimes interferes with

tlu! proper shajjed flue to secure the best re-

sults. The arclnte(5t, however, should endeavour

to make the flues wide so that the register' can

be low, and no objci'tion should be made to

having the register cut through the ba.seboard,

as ajipearance should be set aside t(j utility.

The vent registers can be in the same wall or

group as the heat registers when the outlet is at

the floor. The question of ceiling ventilation

in a schoolroom is very unsettled. In winter

time it is probably unnecessary, althimgh this

does not always satisfy, and for this reason it

is customary to place another ventilating regis-

ter ii; the same flue near the ceiling. This

brings the ceiling outlet too close to the inlet

or heat regi.ster, resulting in robbing the room
of its heat, and the short-circuiting of the pure

air current. For this reason, perhaps, it would

be well to have a doulile .set of vent registers

and vent flues to each room when possible, tlie

vent registers being i)laced near the floor in the

group near the heat flues, and near the ceiling

in the opposite group. This will permit of

both floor and ceiling ventilation. It will also

prevent the floor vent from being interfered

with when the upper vent is opened, and it

will still further jirevent a considerable loss of

heat by short-circuiting. All schools designed

for forced ventilation should also be arranged

so that, in case the forcing mechanism gets

out of order, air and heat enough will still enter

the rooms by natural methods to keep them
comfortably warm, so that it will not be neces-

sary to dismiss the school through temporary

injury to the fan or motor.

— William J. Baldwin.
VENTILATOR. Any device for replacing

foul by jiure uir ; as a hood or cap at the top

of the vent shaft or flue, contriveil to prevent

down draughts and to create up draughts ; or

an open lantern at the top of a building, pro-

vided with louver boarding, and connected

with the exhaust .system of ventilation.

VENT PIPE. A pipe carried from a house

to the outer air, intended for the ventilation of

a system of waste pipes, for the removal of foul

gases, and also for the prevention of trap

siphonage or back pressure ; in general, an

escape or relief pipe for steam, sewer, air, etc.

(See House Drainage.)

VERA DA POZZO. A cistern curl) ; one

of the parapets strongly resembling well curbs

which abound in Venice, in jniblic places and

in the courts of large private houses. In the

courtyard of the Ducal Palace two of these

vere da jiozzo exist, of bronze, and of very

elaliorate design. These date from 1.5.56 and
1559. With these exceptions the cistern heads
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VEEANDA
in Venice are all of stone ; in most cases,

Istricn stone. They vary in date from early

Byzantine work, perhaps as early as the tenth

century, to work of the Post-Renaissance time.

The simplest are cylindrical or of reversed

conical shape ; but a very large number are ex-

tremely rich and elegant in design, and these

are often designed like capitals of columns,

with four angle projections of leafage. A valu-

able work has been devoted to them by the

publisher, Ferdinando Ongania, of Venice, the

title of which is Raccolta delle Vere da

Pozzo in Venetiu.— E. S.

VERGARA
With Viollet-le-Duc (see Viollet-le-Duc) he was
architect of the diocesan buildings of Amiens
and Beauvais (France). With Dr. Cattois he

published L'Architecture civile et domestique
au Moyen dge et d la Renaissance (Paris,

2 vols. 4to., 1855).

Bauclial. Dirtionnaire.

VERGARA, FRANCISCO (I.); b. 1681
(at Valencia, Spain) ; d. 1753.

He studied sculpture under Rodidfo and
Aliprandi, two Germans employed in the deco-

ration of the cathedral of Valencia. Vergara

made the statues of cardinal virtues and por-

Vera da Pozzo OF Bbonze, in Court of Ducal Palace, Venice.

VERANDA ; VERANDAH. An open

gallery or portico covered by a roof sup-

ported by pillars, and attached to the exterior

of a building. It is often extended across one

or more fronts of the building, or entirely

around it, and is occasionally enlarged or other-

wise so planned as to form an outside room,

more or less protected by screens of vine or

lattice. The conditions of climate in the

United States render the veranda a necessary

feature of life in the country, and especially at

places of summer resort in the cottages and

hotels. This local necessity has been a very

important element in conferring distinctive

charai'tcr on stnii-tures of this kind in America.

VERDE ANTICO. (Same as Vcrdantique

Marlilf, under MMvlile.)

VERDANTIQUE. (Same as Verdantiquc

Marble, undrr .Miirblc.)

VERDIER, PIERRE AYNARD ; b. Nov.

19, 1819 (at Tours, Indre-et- Loire, France).

Verdier was a pupil of Labrouste (see La-

brouste) and at the Ecole des Beatix Artfi.
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traits of Valencian popes over the main portal

of the cathedral, the high altar of the church

of S. Augustine, the figiu'es of S. Domingo and
S. C'atalina for the church of S. Domingo, etc.,

all at Valencia.

Stirling-Maxwell, Annals of the Artists of
Spain ; Bermiidez. Dircionnrio.

VERGARA. FRANCISCO (II.); sculp-

tor; b. 1713 (in Spain); d. July 30, 1761
(in Rome).

A nephew and pupil of Francisco (I.) Ver-

gara (see Vergara, Fr., I.) of Valencia. He
went to Madrid and made statues of S. Fran-

cisco de Paolo and S. Antonio in the churdi of

S. Ildefonso. Vergara went to Rome and en-

tered the school of Filippo Valle. He executed

statues and bas-reliefs for the altar of S. Julian

in tiie cathedral of Ouen(^a (S]iaiii), which was
designed by the architect Ventura Rodriguez.

For the cluirch of S. Peter's in Rome he made
a statue of S. Pedro Alcantara. Bermudez
(op. cit.) praises his statues for their grand
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VBRGARA
character ami for the lireadtli and freedom of

their draperies.

Slirliiii:-Max\vrll, Aininh nf the Artists of
iSjM'iii ; lifniiiuli'Z. Dii-rititiiiriii.

VERGARA, IGNACIO ; sculptor ; b.

1715 (at Valencia, Spain); d. April 13, 1776.

A son and pupil of Francisco (1.) Vergara (see

Vergara, Fr., I.). He enjoyed a higii reputa-

tion in Valencia, and left many works there.

Among the be.st of these is a group of angels

in the facjade of the cathedral. With his

brother, Josef Vergara, he established the Heal

Academia de S. Curios in Valencia, of wliich

he became chrector in 1773.

StirliiiK-Maxwell, Annals of the Artists of
Spain ; Bermudez, Dircionario.

VERGARA, NICOLAS DE : sculptor,

painter, and architect ; d. UiOO.

A son and pupil of Nicolas de Vergara, a

painter and sculptor. In 1573 he succeeded

his fiither as sculptor and painter of the cathe-

dral of Toledo (Spain). He made the fine

bronze and iron lateral lecterns of the choir,

and designed the new Sagi-ario, or chapel of

the Host, which was finished by Monegro. In

1575 he designed the church of the Bernardine

nuns at Toledo, and in 1595 a chapel for the

relics of the Jeronymites of Guadalupe (Sjiain).

SMrlins-Maxwell, Annals of the Artists of
Spain ; Bennuilrz, Dirriniiario.

VERGAZ, ALFONSO GIRALDO ; sculp-

tor ; b. Jan. 23, 1744 (at Murcia, Spain); d.

Nov. 19, 1812.

He studied sculpture under Felipe de Castro

in Madrid, and April 15, 1797, was made
director of the Acadetnia de S. Fernando in

that city. Among his works are a statue of

Don Carlos III. in the plaza pid3lica of Bur-

gos, a statue of Juan Sebastian Eleano at Gue-

taria, three angels in the cathedral of Jaen,

and various works in Madi'id.

Viilaza. Adiciones.

VERGE (I). A shaft, as of a column or

colon iiette ; the French general term, occasion-

ally used in English in this especial sense

;

perhaps generally with the French pronimciar

tion, as in the case of Passage (II.).

VERGE (II.). That part of a sloping roof

which ]irojects beyond a gal:>le or half-gable (as

of a pent house). Verge and the terms com-

pounded with it are used in contrast to eaves

and its compounds. This term is hardly tech-

nical ; but the supposed connection between it

and Barge in certain combinations has given

it an accidental importance.

VERGE BOARD. Same as Barge Board
;

there is, iK.iwever, no etymological connection

between the two ])hrases.

VERMICULATED WORK (also, but im-

proj-terly, vermicular work). A sort of rusti-

cated stonework so wrought as to appear

thickly indented with worm tracks. (See Kus-
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VESTIBULE
ti(' W(jrk.) Tliis device is u.sed to roughen

a sin'face regularly so as to create a marked
contrast with smootli surfaces.

VERMICULATION. Tli(! act or art of

jiroihiciiiL;' \enniciil;ilcd ornauicnt ; the rough-

ening SCI prnduceil.

VERONESE (PAOLO CALIARI)

;

painter; b. 1528; d. 158H.

A nuiral painter of great power.

Cliarles Yriarte, Paul Veronese; Charles

HIaiic, Veronese an Chateau de Masere ; Beren-
son, Venetian Painters of the Renaissance.

VERROCCHIO (ANDREA DI MICHELE
DE' CIONE) ; sculptor, painter, and gold-

smith ; b. 1435; d. 1488.

Andrea was apprenticed to a goldsmith, Ver-

rocchio, l)y whosi; name he was known. Of
his work as goldsmith nothing remains e.xcept

a bas-relief in the silver retable at the baptis-

tery in Florence (1478-1480). In 1467 he

assisted Luca della Robbia (see Kobbia, Luca

della) in casting the bronze doors of the sa-

cristy of the cathedral of Florence. About
1471-1472 he made the monument of Piero

and Giovanni de' Medici in the church of S.

Lorenzo at Florence. He visited Rome during

the pontificate of Sixtus IV. (Pope 1471-1484),

and made there the tondj of Francesca Torna-

buoni, some bas-reliefs from which are now in

the Museo Nazionale (Florence). The charm-

ing fountain (boy with dolphin), now in the

court of the Palazzo Vecchio (Florence), was
intended for the Medici villa at Careggi. Ver-

rocchio's greatest work is the equestrian statue

of the general, Bartolomeo Colleone, at Venice

(begun 1479). The work was left incomplete

at the death of Verrocchio. It passed through

the hanils of Lorenzo di C'redi to Alessandro

Leopardi, who cast the statue in 1496 and

signed his name on the sadiUe girth. (See

Leopardi, A.)

Vasari, Milanesi ed. ; Vasari, Blashfiekl-Hop-

kins ed.; Miintz, Penaissiince ; I'erkins, Ttisean

Sculptors; Bode. Itnlionische BiUlhauer der Ee-
naissance.

VERTE ISLAND STONE. A hard red

sanilstone from A'crte Island, Lake Superior.

VESICA PISCIS. A Glory of the long

and sonietinies jjointed oval form supposed to

be that of a fish liladder, whence the name.

(See also Symbology.)

VESTIARY. A room or place for the

keejiing of vestments, garments, or clothes; a

wariiriilie.

VESTIBULE. A lobby or passage interme-

diate between the entrance and the interior of

a building ; a place of shelter or accommoda-
tion to those awaiting entrance to a building;

and in northern climates the area between

outer, storm, or front doors and iinier, or ves-

tibule doors, by which the house is protected

from the cold draughts. (Compare Storm
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VESTIBULUM
Door, B, ami Wind Porch.) Less properlj,

an anteroom to a larger apartment or suite.

(See Lobby.)

Vestibule oi- rSE NEAR THE CHURCH S. M. BELLA FA(.'E, KOME.

VESTIBULUM. In Koraan arch;eology,

the I inter vestiliule, a recess or sheltered place

outside of the outer doors of a building, as

distinguished from the Fauces. It was some-

times large and adorned with columns, forming

an important architectural member, and a place

where many persons could find shelter ; but this

mu-st have been unusual, as only one of any

elaborateness has been found in Pompeii. Tlie

Villa of the Papyri at Herculaueum seems to

have had a perfectly plain, square vestibule

within an outer columnar portico ; it is possible

that some allusions in ancient writers may be

ex)ilaiiieil in this way.

VESTRY. A sacristy. A room adjoining

the choir of a church, and sometimes beliind the

main altar, where the sacred vessels and vest-

ments were kept, and where the priest put on

his robes. In Protestant churches, a waiting

room, next the chancel or pulpit, for the accom-

modation of the clergy. A choir vestry is a

robing room for the choir. (See Diaeonicon.)

VESTRY HALL. In England and in some

of the Knu'lish cnlnnies, a hall in which the

inliabitaiits or rate]iayers of a parish, or their

representatives, meet for the des|)atch of the

official Imsiness nf thr paiisli. - (A. I'. S.)

VESUVIAN DISTRICT, ARCHITEC-
TURE OF, THE : That of a region of Italy

lying siiutheast uf Naples, and reaching from

Naples to Castellamare, thus occupying the

inncrmo.st coast of the Bay of Naples. The
buildings which belong to this subject are those
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which have been overwhelmed by eruptions of

Mt. Vesuvius, and which have been brought to

light iu recent times, or are in the way of being

so explored. The considerable

town of Pomjjeii has been about

half uncovered ; this labour hav-

ing been much less difficult, be-

cause the original bed of ashes

cannot have exceeded seven or

eight feet in depth, and the sub-

sequent deposits were still so

slight that the upper stories of

the houses were frequently left

uncovered. The town of Hercu-

laneum, however, is covered by a

tufa formed of volcanic sand,

whicli has soliiliiied under the

eruptions an<l subsequent rains

into a porous stone ; and this is

sixty feet deep in some places, and
nearly everywhere thirty-five to

forty feet deep. Here only a few

hundred square feet have been

ojiened to the sky, the digging

having been done in forty feet of

soft rock ; but two other impor-

tant discoveries have been made.

These are, fii'st, that of a theatre,

which is kept ojjen and can be

visited by descending through a well and pass-

ing along undergi-ound passages ; and that of

the celebrated Villa of the Pajiyri, called also

the Villa Ercolanese, in which were found not

only the great store of papyrus rolls which give

it its common name, but also a large number
of bronze statues, statuettes, busts, and groups,

by means of which the Museum of Naples has

been made richer iu the matter of antique

bronze sculpture than all the rest of Europe

together. Other minor explorations have been

made at ditt'erent points south and southwest

of Mt. Vesuvius, and valuable objects have

been found. The architectural interest of this

region is, however, almost entirely centred iu

the city of Pompeii, where, though the houses

were visited by their owneis and by plunderers,

who dug down through the soft ashes of the

first eruption, and, although the wooden upper

stories, roofs, etc., have disappeared, and the

masonry and decorative work of the lower story

have disa))peared altngether or suffered severely,

there is still the material for a very valuable

study of tiie Roman Imperial epoch.

Tlie excavations of Ponijieii are continued

steadily and with care ; and a more strict ar-

clueological influence has controlled these for

the last twenty-five years. Nothing is being

done at Herculaueum ; and it will require elab-

orate ]irei)arations and a considerable expendi-

ture of money to reveal the treasures that are

below the surface in that neighbourhood. It is

altogether probable that many such villas are
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VIADUCT
buried under tlie soft rock, and that .as many
ancient worlcs of art exist tliere, accessible to

us, as are now contained in the nuiseunis of

Europe. (See Coniparetti's book mentioned be-

low for the extraordinary art treasures discovei-ed

in the celebrated villa. The preface of Man's

book gives a number of titles.)— K. S.

Comparetti, La Villa ErcDlanese dri Pisoni i

suoi monumenti e In xiia hihlinteca, iy83 ; Mau,
Pompeii, Its Life and Art, IS'JD.

(See Close.)

(See Louis, Louis

VICTORIAN ARCHITECTURE
li. Tin; lienefice and ortice or function.s of a

vicar.

VICAR'S CLOSE.
VICTOR, LOUIS.

Nii'lmlas \'ictiii',)

VICTORIAN ARCHITECTURE. That of

the reign of (.^Jueen \'ictiiriu; the term maybe
applied, therefore, to any building commenced
or jjlanncd since the acce.s.ssion of the (pieen,

but is used more especially for buildings of any

Vestibule in Palazzo IMaccarani, Ro.me.

VIADUCT. An elevated roadway supported

by arches of masonry, or by trestles of iron or

wood, carried over a valley or any lowdying
district where an embankment w<juld be iuex-

peilient or impracticable. (CVimpare A(iueduct.)

VIART, CHARLES ; architect ; d. about

1537.

He completed, in lr>'26, the Hotel de Ville

of Beaugency (Loiret, France), and in that

year was called to Orli^ans (Loiret) to build the

Renaissance portion of the Hotel de Ville, now
a museum. He was employed on the Hotel de

Ville of Montargis and on the chateau of Blois.

Herluison, Artistes Orleanais; l^ance, Diction-
naire.

VICARAGE, A. In England, the home or

residence of a vicar.
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characteristic style unknown previous to the

year 18.37. During the reign the Gothic Re-

vival began, culminated, and declined ; and
there were several other important movements,
fashions, or attempts at creating a new style,

such as the revived style of Queen Anne, in

which Mr. Norman Shaw was active and which
had great success at one time ; also of late

years a new ultra-classic revival, to which it

has been attemi^ted to give a purely Palladian

character. Buildings, such as those which, be-

longing to the later years of the ftothic Revival,

contain French and Italian elements freely used

in connection with English, together with a free

use iif ]iarty-eoloured materials, are commonly
called Victorian Gothic. (See the articles,

England, Architecture of ; Gothic Revival ; and

994



VICTORIA STONE

a history of the Gothic Revival by Charles L.

Eastlake, London, 1872.)— R. S.

VICTORIA STONE. A variety of artificial

stoni' intinduced in ISiiS.

VIGARNY, FELIPE DE (FELIPE DE
BORGONA); seuljitor and architect.

i'or the Cardinal Ximene.s de Cisnero.s he

made the great retable of the cathedral of

Toledo (Spain), with its sculpture (1502).

He afterward went to Granada to execute

the royal chapel in tlie cathedral, and the fine

monuments of Ferdinand and Isabella which

it contains.

Stirling-Maxwell, Aimals of the Artists of
Spain ; Kprmudez, Diccionario.

VIGNOLA. (See Barozzio, Jacopo.)

VILLA
and all the appurtenances which may be brought

into direct connection with the design. Such is

the Italian significance of the word, which, when
adopted in English, had the same meaning. In

the United States it has come to imply merely a
suburban dwelling with small grounds, and
there is left no term so comprehensive in its

scope as villa in its original meaning. There-

fore, it is to be hoped that, with the renewed
interest in formal design of country places, the

original use of the word may again come into

use. According to this, the house should be
considered as merely a part of tlie whole scheme,

and not as the villa itself.

The villa is usually, though not necessarily,

designed especially for occupancy during the

A. Great hall, with one or two stories

over.

B, C. Lower buililinps ; C is probably

a kitchen,

D. Chief corridor of entrance.

E. Portico, where was probably the

principal staircase.

L. Porter's lodge.

P. Entrance to the villa indirect,

leading through three vesti-

bules which could be closed.

Villa, El-Barah, Syria; Plan partly ee.storbd.

VIGNON, BARTHELEMY; architect; b.

17()2 at Lyon; d. May 1, 1S28.

A jiupil of David Leroy and of De Gisors.

lu 180G he won second prize in the competi-

tion for the transformation of the church of

the Madeleine (Paris) into the Temple de la

Gloire. His design was, however, preferred

by the Emperor Napoleon. He undertook the

work, and had charge of the building until his

death, when he was succeeded by Huvt^. (See

Huvi^.) The present classical form of the

Madeleine is his design. (See Coutaut d'I\Ty,

and Couture.)

Paris dans sa Splende.nr ; Rauchal, Diction-
nnirr.

VIHARA. A Buddhist monastery. Stnic-

tiiics (jf tliis sort were often excavated from the

solid rock ; the halls, the ceilings of which

were supported by scidptured pillars, being

suiTounded by small sleejiing cells. (See

India. Architecture of)

VILLA. A country residence designed par-

ticularly with a view of aftbrding all the enjoy-

ments of coimtry life, consi.sting of a house and

siin-oundings, such as gardens, terraces, groves,

«1I5

summer. The site is selected on account of the

beauty and healthfulness of the situaticin, and

the aiTangement of the grounds is such as to

give the occupants all the advantages of the

country. The villa is, therefore, more distinctly

the country place of a man from the city, as

opposed to that of a continued country resident,

or farmer, who gains his livelihood from tilling

the land. And its requirements are aptly sug-

gested in the French title for this sort of jilace,

'^ Mdimn de J'htisance" (pleasure house). A
villa is not " a lodge in sonic vast wilderness,"

or a summer cottage by the wayside, but the

country seat of a highly civilized ])erson who
feels the necessity of being surrounded liy those

forms of art which may tend in any way to en-

hance or bring in relief the beauties of nature.

The villa, as we know it, in its typical form,

is a product of Italian soil and of Italian art.

Each country has its own metliod of arranging

country jilaces, varying with the character of

the people, the climate, and local conditions

;

but the fundamental principles which govern the

design of such jjlaccs as may be properly termed

villas are on the same lines as those of the

9i)0
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VILLA
Italians. Some of the finest examples of the

Renaissance villa exist in Italy, with hardly a

change which affects their main features. Their

treatment is strictly formal. The grounds are

laid out in architectural relation to the house.

The paths, alleys, and roads are en axe with the

principal openings of the house, and the whole

arrangement of gardens, terraces, groves, etc., is

usually enclosed within walls or some lines of a

formal character which may give one a sense of

privacy. The hand of the artist is frankly in

evidence, and under that hand the place becomes

the fitting seat of the man of culture.

The origin of the villa may be traced to the

earliest movements of civilization. The Hang-

ing Gardens of Babylon, those of the Pharaohs

in Egypt, the Greek villas, these are all treated

in literature by the writers of the time. But

the villa could flourish only at a time of high

civilization, when the security of property per-

mitted men to live at a distance from cities or

fortified towns. Therefore, it is not until we
reach the time of the villas of ancient Pkome,

that anything like the modern villa came into

existence. The ancient Romans were great

lovers of country life, and the subject of the

villa was treated extensively by many writers

on architecture and agriculture. The letters of

Pliny the Younger give very exact descriptions

of three of his own villas, and from these and

the writings of contemporary authors, very exact

rules may be laid down for the arrangement of

countiy places according to the style of the

ancient Romans. The more important of their

villas were divided into three parts : the Villa

Urbana, tlie pleasure house and grounds of the

master ; the Villa Rustica, buildings and grounds

set apart for the farmer, servants, cattle, etc.
;

and the Fructuria, or purely agricultural de-

partment. Sometimes the more common of

these villas were composed of the Villa Urbana
alone, being situated near Rome or near some
town which could supply the necessaries, and so

simply a place of retirement for the owner. It

was tiie custom of the more imjiortant Romans
to have several of these places in different parts

of Italy suited to the difterent seasons ; one near

the sea, hne in the iiills.

Pliny's Villa of Laurentum, in Latium, known
from the descriptions in liis letters, was a place

which should be cla.ssed with the most important

villas of the Renaissance, or with the countiy

residences of the English noblemen of our day,

and it gives a very accurate idea of the tyjse and
of the style of the principal features of the Roman
villa. It will be noted that architecture and
sculpture ]>layed a very important jiart in the

decoration of the grounds. Marble, jiorphyry,

and bronze were contrasted with cypress, laurel,

and box. Large jiartcrres were laid out in

various forms ; and while the ancient Roman had

a comparatively limited munber of plants from
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which to compose his garden, as compared with

modern times, the main characteristics of the

modern Renaissance garden would probably have

been observed in that of the ancient Roman.
It seems probable that in later times the archi-

tectural side of the Roman ganlen i)layed too

important a part. Tliis is always a sign of de-

cadence in formal villas, perfection in this kind

of work meaning that a very nice sense of pro-

portion sliould he observed in combining these

two component parts. Under the Barbarian

invasion the gardens of ancient Rcime disap-

peared entirely, and it was not until the fifteenth

century that they were born again under the

Renaissance movement, the renewal of ancient

art. It w-as under Lorenzo de' Medici, at Flor-

ence, that this movement commenced. Little

but the traces of the original gardens remain at

present, but enough t(j show (and ])articularly

in the gardens which followed them) that they

were inspired by the spirit of the villas of the

ancient Romans. Symmetrical forms and archi-

tectural lines and sculptural decoratirms played

the same jiart.

Founded u])on these beginnings are the famous

villas so well known : tlie Villa Medici, the

Villa Borghese, Pamfili Doria, and Colonna, in

Rome, the Villa d'Este in Tivoli, and Mondragone,

Aldobraudini, and others, in Frascati. These

were the residences of the most important

families of that time, and their scale and scope

were so important that they have remained more

or less intact since. Traces of some of the

]\Iedici villas are to be found in the suburbs of

Florence ; the Villa Castello, however, is the

only imijortant one in a good state of preserva-

tion to-ilay.

The Mlla Pamfili, near Rome, has been se-

lected from many others as containing the main
features and the best of them. More importance

is, perhaps, given here to the flower garden and

the parterre than is to be found in some of the

others, but the skill of the architect is always

shown by giving such imjiortance to one part or

another as the lay of the land seems to suggest,

carefully disposing the terraces, groves, and gar-

dens, so as to make a complete composition in

relation to the house. Thus the site of the Villa

d'Este in Tivoli, and the Frascati villas, re(iuired

very extensive terracing. The artistic value of

these terraces, forming a foreground forthe distant

views of the Campagna, is very great, and per-

haps the main characteristic which distinguishes

them from other villas. The situation of the

bosquet, in the Villa Medici, distinguishes it

from that of any other bosquet. The Villa

Albani is remarkable for the sinqdicity of its

design, admirably adapted to showing the beau-

tiful ciillectinn of sculjiturcs of the owner. Be-

sides the wonderful terraces of tlie Villa d'Este,

it is remarkable fin' the extraordinary variety of

its fountains. The arclutect has taken advan-
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VILLA
tage of the imliiiiitcd supjily of wiiter furnished

by the caseades above the villa, and has run

this supply through tlie villa in hundreds of

fountains of every variety and form. The flower

gardens in the Villa Lante, the Villa Pamfili,

and tlie Villa Castello are their most distinctive

featui'es.

VILLA
and ^juarding the works of art contained within

it. Wiiatever may have been the cause, the

result was, undoubtedly, to jiroduce a very per-

fect work of art, every inch of ground within

the enclosure being taken advantage of to pro-

duce some interesting eft'eet, and a very de-

lightful sense of ijrivacy almost similar to

Villa; at Monteoron, neak Nice (Alpes-Maritimes), France.
D. Dwelling house.
E. Gardener's cottage.

A. Principal entrances ; vehicles mounting bv roads wliich

pass beyond the house, and from which flights of steps
ascend the hill.

B. Entrance for pedestrians by continuous path, partly a stair

n cordoni.
C. Service entrances ; that on the right below passing through

the stable yard and thence by another wagon road to the
level of that on the left which is on a level with the house.

One characteristic of all these villas, and the

one lost sight of in tlie w-ork of the later period

in Italy, and also in Europe, is the limitation

of the formal grounds within a comparatively

small compass. This may originally have been

necessary on account of the frequency of wars,

and the impossibility of protecting a larger area
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r. Porter's lodg
G. Stables and carriage house fronting on stable yard.
The unshaded parts are not included in the estate. The

staircase a cordoni on the right above the word Villefranche
is public, or at least common to several properties.

that enjoyed within the walls of the house

itself

The first European country to feel the influence

of the classic villa of the Italian Renaissance,

aside from Spain, was France, where, under
Francis I., Fontainebleau was started, entirely

on the lines of this school. But here, even in
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the beginning, the vast importance of the villa

of the king of France made the scale upon

which the usual features of the villa were laid

out much larger than anything that had been

done in Italy. The idea of carrying formal

symmetrical lines to a greater distance from the

house was started. In France, naturally, very

different conditions governed the form which the

country house and its grounds took, because

those of most importance were not, as in Italy,

maisons de plaisance, occupied by the owners

for recreation and pleasure, but were the per-

manent seats of their owners and situated in the

midst of their vast estates. In feudal times,

of course, the house was a castle, and fortified
;

and though, under Francis I., they gradually

assumed a less forbidding aspect, they were still

so arranged as to be in a position to defend

themselves if need be. At the same time,

wherever it was possible, a sufficient amount of

ground was enclosed within the fortified region

to permit of the an-angement of gardens, re-

stricted in size, but similar in character and

design to those of the Italian villa. Plans of

some of these chateaux, with their surrounthngs,

may be seen in the work of J. Androuet Du Cer-

ceau.' These places do not properly come under

the heading of villa, but should be mentioned

as having had their effect in the villa design

which was developed later in France.

Under Henry IV. the French method merely

indicated in the original designs of Fontainebleau

was extended, tlie scale of work increased, and

the idea introduced of extending formal lines

through a vast forest. The style reached its

perfection later under Le Notre, whose genius

expressed itself in vast proportions, and may lie

seen to-day, having been jireserved almost in its

entire perfection at Versailles. It seems as if

the impossible had been accomplished, and one

can scarcely conceive of a work of this magni-

tude having been accomplished iu the lifetime

of one man.

With the perfection, however, of Le Notre's

style, the logical conclusion of the extent to

which formal work could be applied out of doors

was reached. No further step could be taken.

The time was indeed ripe for a reaction. The
imitators and followers of Le Notre, by their

lack of talent and merely strict following of

rules deduced from his method, brought formality

into disrepiite. Tlie rf«idt was to produce a

revolution in villa design tliroughout Europe.

The influence of das.sic and Italian style had
been strongly felt in England, beginning rather

later than in France, the first iniijortant example
being Hampton Court, done- under the insjjira-

tion of Wolsey. Tlie style spread through the

estates of the principal noblemen and courtiers,

and resulted in tlie creation of many beautiful

' Dm plux excclli'nln /iuliments de France, Paris,
157(M.57'J.
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places. These places, however, although their

style was on tlie lines of the villa, cannot prop-

erly come under this heading, being the seats of

jjermanent residence of the owners rather than

their pleasure houses. The large extent of the

estate itself suiTounding the house, and the

temptation to include too much of it within

the lines of formal treatment, caused the methods
of Le Notre to be earned to a very great extreme

here. This may be particularly well seen upon
looking at tlie plan of Badminton,' which has

the appearance of a vast geometrical problem

worked out in alleys, vistas, etc., to an extent

fatiguing in the extreme, completely obliterating

the natural beauties.

The reaction against tliis sort of thing was
inevitable. The work of the artist had ceased.

It does not come within the scope of this

paper to treat of the school of villa design in

England and in Europe, which was tlie result

of tins reaction. Treating the word " villa," and
villa itself, as of Italian origin, and the design

as being on the original lines of the Italian villa,

those places created under the hand of the land-

scape gardener and his influences should be

classified under another term. Suffice it to say,

that the architect now ceased to design the

grounds, his work ending with the house. The
landscape gardener here took it up, and it will

be seen that the reverse of formality was his

theme, his object being, ratiier, to make a con-

trast to the necessarily formal lines of the house,

and his desire to produce a picturesque effect,

reproducing as far as possible natural e'l'ccts.

It may be safely said that the result of this

method has not been beneficial to architecture,

no distinct style having resulted. The desire to

produce a picturesque building line, and a struc-

ture which might not call too loudly for cor-

responding style in the grounds, has resulted in

buildings l)eing made up of several styles, —
towers and gables, the individual fancies of the

architect and owner, playing a hirge part.

It seems now that a reaction against this

method of design, the landscape gardening school,

is on foot, and that the direction this reaction is

taking is a return to the old Italian school.

The habit of life of the people in the L^nited

States is distinctly congenial to the villa idea.

The winters are spent in the city and the sum-
mers in the country. Men go to the country

for recreation, health, and pleasiire, while in the

city they leave tlieir real interests, liusiness, etc.

Climate leads them to be as much as possible

out of doors in summer. The country houses

should be extended, and the scheme of gardens,

terraces, etc., which does this in the Italian

villas can be applied here. It seems not im-

probable that within the next generation or so

this country may be the centre of development

in villa design.— Charles A. Pi.att.

1 Kill's Vii'irs.
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VILLA ADRIANA
VILLA ADRIANA. Near Tivoli, past (if

Home. A great aceuiiiiilatidii nf Imildiiifis over

a mile of country iiieiis\ireil fnmi imrtli to south,

anil including two theatres and grounds for ex-

ercise, swininiing-tanks, and libraries, in addi-

tion to buildings of residence. Sculptures have
been found there, but no oi'ganized system of

exploration has yet made possible a perfect

coniprciicnsion of tlic structure.

VILLA HADRIANA. (See Villa Adriana.)

VILLA MADAMA. Near Rome, on the

north ; a vciy licautilul building of tiie later

years of the Renaissance, always ascribed to

Raphael as designer, though built liy Giulio

Roniiino (see Pip|ii).

VILLA MEDICI. In Rome, on the Pincian

Hill ; buildings mostly of the sixteenth century,

but altered for the use of the French Academy
and School of Fine Art (see Prize of Rome).

VILLA MONDRAGONE. Near Frascati,

in the AUian Hills; an enormous building, in

part of the sixteentii century, and ascribed to

Vignola.

VILLA PAMFILI DORIA. At Rome,
close to the walls on the western side. The
buildings are not of special importance, but

the grounds are very extensive and magnificent.

VILLA PIA. At Rome, a small private

house in the gardens of the Vatican palace,

built in the sixteenth century.

VILLA ROTONDA. Near Viceuza in

Venetia ; one of the most famous works of

Andrea. Pnlladio.

VILLAGE. A small collection of houses ; in

the United States, forming part of a township

and having liut little independent existence.

Tribes and subtribes of American Indians,

in all parts of the New World, congregated,

for at least a part of the year, in fixed liabita-

tions, that were grouped together in a village.

Among forest tribes these haliitations were of

poles covered with bark or mats, and were

generally surrounded with high palisades of

poles or logs set up vertically and sharpened

at the top. Sometimes three or four rows of

these logs were planted around a village.

Among the Plain tribes the village was a clus-

ter of tipis, or skin tents, arranged, according

to a formula, in a circle. In the Southwestern

United States the villages were sometimes, in

early day.s, made up of detached stone or adobe

houses ; but more commonly tliey were groups

of great communal dwellings, and often a whole

village was comprised in one single, huge struc-

ture, like an immense iioneyeomb. In the

Northwestern United States tlie villages were

of two or more blocks of slab houses, with four

or five communal houses in a block. (See

Aborigin.al American Architecture.)— F. S. D.

VILLALPANDO.FRANCISCODE; sculp-

tor and architect.

About 15-iO, in association with others, he
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executed much of the sculjiturc of the great

chapel and choir of the cathedral of Toledo.

The jmlpits in gilded bronze in this eatliedral

are also ascribed to him.

Hermiidrz, Dirrionririn.

VILLARD DE HONNECOURT. (See

Wiiars de Ibiiiriccort.
)

VILLEDIEU, RAOUL DE; abbot and
arcliitect.

Abbot of Mont Saint Michel from 122.5 to

12.'?('). He built the cloister of that abliey

about 1220.

Le Ilr-riclier, Mont Saint Michel.

VIMANA. S.inie as Sikra.

VINCI, LEONARDO DA. (See Leonardo
da Viiii-i.)

VINERY. Same as Grapery.

VINGBOOMS, PHILIPPUS ; arcliitect.

An architect of Amsterdam, who erected

many important buildings in Holland, and in

1715 published two folio volumes on architec-

ture.

Immerzeel, IloUandsrhe en Vlaamsche Kunsle-
naars.

VIOLLET-LE-DUC, EUGENE EMAN-
UEL ; architei-t and arch;e<il(igist ; b. .Jan. 21,

1814 (at Paris); d. Sept. \1, 1879 (at Lau-
sanne, Switzerland).

He was educated at the College Bourbon
(Paris) and in the atelier of Achille Ledfere

(see Leclfere). At the suggestion of his father,

who was emiiloyed iu the conservation of

l)ublic buildings, he made a journey through

France, studying and sketching the monuments.
He travelled through Italy in the same way.

Returning to France, in 1840, he undertook

the restoration of the abbey church of V^zelay

(Yonne, France) and the church of S. Pere-

Sous-Vezelay. About this time he restored

the Hotel de ^'ille at Narbonne (Aude, France),

anil was ajipoiuted auditor of the Conseil des

bdtime^its civils. He was associated with

Lassus (see Lassus) in the restoration of the

Sainte-Chapelle in Paris. In 1842 Lassus and
VioUet-le-Duc were commissioned to .superintend

the restoration of the cathedral of Notre Dame
(Paris). At the death of Lassus, in 1857,

Viollet-le-Duc retained sole charge of that work,

and designed the central spire and gi'eat altar,

as well as the new sacristy and treasury ad-

joining the south flank. In 184G he began
the restoration of the abbey church of S. Denis,

near Paris, and had charge of that building

until his death. From 1849 to 1874 he was
architect of the diocesan buildings of Reims
and Amiens. In 1852 he took charge of the

restoration of the citi of Carcassonne (France),

with the ancient fortifications, and in 1853 was
appointed inspecteur yenercd des vdiftces dio-

cesuiiis. In 1858 he began the reconstruction

of the chateau of Pierrefouds (Oise, France).
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In 1862 he restored the church of S. Sernin,

at Toulouse, and in 1863 the chateau of Coucy.

In 1863 he was appointed professor of

cesthetics at the Ecole des Beaux Arts (Paris).

As his lectures were not in agreement witli the

traditions of the school, the students refused

VIOLLBT-LB DUG
and erected many new buildings tliroughout

France. Among his many publications, the

most important are UArt liusse : Les Ori-

gines, etc. (Paris, 1877, 1 vol. 4to) ; Comment
on cotistruit uiie inaisou (4th ed., Paris, 1883,

1 vol. 12mo); Description et histoire du

to listen to him. He resigned his position the

following year, and ])ublished the material

whicli lie had ])reparcd as the Entretiens snr

rArchitecture. In 1873 he began tlic restora-

tion of the cathedral of Lausanne (Switzerland),

and built the fine spire of that dnirch. Viollet-

le-Duc restored many less important monuments,
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chdteau de Pierrefonds (8th ed., Paris, 1876,

1 vol. 8 vo), Diction riaire raison ni de I'Architec-

ture fran<;aia (Varis, 18.54-1868, lOvols.Svo);

Dictioiinaire niisonni du Mohilier frangais

(Paris, 18.')S-1S7.5, 6 vols. 4to) ; Entretiens stir

I'Architecture (Paris, 1863-1872, 2 vols. 8vo

and atlas), Essai sur VArchitecture Militaire
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au Moyen Age (Paris, 185 1, 1 vol. 4to); Habi-
tations modernes (Paris, 1875-1877, 2 vols,

folio) ; IJintoire d'un IlGtel de Ville el d'ltne

Cafhiklntle (Paris, 1878, 1 vol. 8vo), Nisloire

d'liiie Jhrteresse (Paris, 1874, I vol. 4to);

Pelnturex lanndc.s de.i cimpcllcx de Noire
Dame (Paris, 1870, 1 vol. folio), and witli

Lassus, Moiiof/rajJiie de Notre Dame (Paris,

no date, 1 vol. folio).

Saint-Paul, Viotle.t-le-Duc et son systhne arche-
ologique; Sauvag(M)t, Viollet-le-Duc et son ceuvre
dessine ; Viollct-le-Duc, Compositions et dessins

;

Bauchal, TJictionnaire ; Avery Architectural Li-
brary , Cfttaloyue.

VIS. A screw; the French term used in

English attributively. A spiral staircase is

sonietiiiit's called a staircase d. ris.

VISCHER, HERMANN; sculptor and
bronze caster; d. 1487.

Hernia lui received the citizenship of Niirn-

berg (Germany) in 1453. A font in the parish

churcli of Wittenberg bears his name and the

date 1457. By him, also, are two monuments
of bishops in tlic cathedral of Meissen (Saxony).

Allycmeine dentsehc Bioijraphie ; Schadow,
Witli'iih(>r(/\f Di'ii/miiilri;

VISCHER, PETER ; sculptor and bronze

founder; b. probably between 14G0 and 1470;
d. Jan. 7, 1529.

A son of Hermann Vischer (see Vischer, H.)

;

he received the title of Mei.ster in 1489, and
was probably twenty-five or thirty years old at

that time. He was intimately associated with

Adam Kraft (see Kraft) and the bronze worker
Sebastian Lindenast. His five sons, Hermann,
Peter, Hans, Paul, and Jakob, assisted him in

his work. The elder sons, Hermann and Peter,

were most skilful. From their atelier came
the statue of Otto IV., Henneberg in the Stifts-

kirche of Riindiild, the monuments of the

bishops Heinrich III., Veit' II., and Georg II.

in the cathedral of Bandierg (Bavaria), five

monuments in the Furstenka])elle at Meissen

(Saxony), the monument of the Bishoj) Johann
IV. in the cathedral of Breslau (about 1496),

the monument of the Cardinal Friedrich in tlie

cathedral of Krakau (Poland), the monument
of Archbishop Ernst in the cathedral of Magde-
burg (about 1497), etc. Peter Vischcr's most
important work is the great shrine of S. Sebal-

dus in the church of S. Sebaldus in Niiniberg

(1508-1519). The first sketches for this work
were made by Veit Stoss (see Stoss, V.).

Neudorfer, Nachrichten von Kimstlern und
Werklenten in Nnrnherg ; Fah, Geschichte der
Bild. Kiinsle; Alh/emeine deutsche Biogrnphie;
Liilike, Introduction to Peter Vischer U'er/ie.

VISCONTI, LOUIS TULLIUS JOACHIM

;

architect ; b. Feb. 11, 1791 (at Kome) ; d. Dec.

29, 1853.

A son of Ennius Quirinus Visconti, the

;ame
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Between 1808 and 18 1 7 Louis studied archi-

tecture at the Ecole dcx Beaux Aria and with

Ciiarles Percier (sec P(^rcier). In 1814 lu^won
second (irinid Prix and the Prix Departmcidal.

In 1822 he was employed as under insj)ector

under Destailleur. He replaced llelanimy in

1825 as architect of the liiltliollii'qiic Jioyale.

His projects for this l)uilding were not caiTied

out. Visconti was appointed in 1832 con-

servateur of the eightli section of the Monu-
ments of the City of Pari.s. 1835-1839 he built

the Fontaine Louvois (Paris). He arranged tlie

ceremony of the recei)tion of the remains of the

Em|)crcjr Napoleon I., Dec. 15, 1840, and in

1812 was commissioned to construct tlie monu-
ment of the em])eror in th(! church of the liiviil-

idcs. In 1842 he completed the Fontaine

Jloliere (Paris), and in 184G commenced the

Fontaine of the place Saint-Sidpice (Paris).

In 1850 he was appointed architect of Napo-
leon III., and in 1851 made the plans for the

completion of the Louvi'e and the gallery unit-

ing the Louvre and Tuileries on the north.

This work was begiui July 25, 1852. After

tlie death of Visconti, in 1853, it was continued

by Lefuel (see Lefuel) according to his designs.

He built numerous residences in Paris, and the

monuments of the Mar.shals Lauriston, Saint-

Cyr, Soult, and Souchet.

Charles Lucas in Planat, Cyclnpedie ; Bauchal,
Dictionnaire ; Lance, Dirtionnaire ; Babeau, Le
Louvre.

VISCOUNTESS. (See Slate.)

VISTA. A view or prospect provided by
nature or art, as through an avenue of trees in

a park, or through a series of arches or other

openings in a building. One of the leading

motifs of design in the planning of important

works, as palaces, temples, or gardens, especially

in classic or Renaissance architecture, is the

establishment of continuous centre lines through

openings in adjacent halls and chamljers, or

through corridors or alleys, by which vistas are

obtained terminating in some feature of especial

interest, such as a statue, fountain, etc. This

device tends to order, symmetiy, and cohei-ence

in architectural composition.

VITECOQ, SYMON ; architect.

June 29, 1527, he succeeded RouUant Leroux
(see Leroux, R.) as ma'dre de I'oeuvre architect

of the cathedral of Rouen (France). With
GiuUaume Dodemont he completed the church

of S. Jean at Rouen in 1547.

Deville, Architectes de let Cathedrale de Rouen ;

Lance, Dictionitaire.

VITONI, VENTURA ; architect ; b. Aug.

20, 1442 (at Pistoia) ; d. after 1522.

He was brought up as a carpenter and, accord-

ing to Vasari, was a pupil of Bramante (see

Bramante). All the buildings which are attrib-

uted to him are in Pistoia (Italy). The earli-

est is the church of S. Maria delle Grazie
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(begun 1484). That of S. Giovanni Battista

was begun 1495 and completed in 1513.

Parts of the church of S. Chiara may also be

by him. Vitoni's great work is tlie church of

S. Maria dell' Umilth, a combination in jilan

of the Pazzi chapel and the sacristy of S. Spirito

at Florence. The large closed atrium and the

choir were begun in 1494 and the central

octagonal portion in 1509. That date is

inscribed on the building. At his death he

had carried the chm-ch to the windows of the

third story. The dome is much later. (See

Vasari.) His will is dated March 11, 1522.

Geyumller-Stegmann, Die Arch, der Ben. in

Toscana ; Muntz" BrH'dssnnce ; Giuseppe Tigri,

Nuovii iruii'ii ('(' n^t'iiii.

VITRIFIED BRICK. Brick burned to a

hard, glassy consistency so as to be imperme-

able to water and fit for damp-proof work,

paving, or other purposes where such qualities

are necessary.

VITRiriED WORK. Masonry, especially

of silicious stone, converted into hard glassy sub-

stance by flre and thus greatly solidified, as in

certain early defensive works found in Scotland,

France, etc. Argillaceous earth is sometimes

so converted and used for ballast in railroad

work to S(.ilidify the backing between the ties,

and in iiavinir. It is called (/uniho.

VITRUVIAN. Of or pertaining to Marcus

Vitruvius PoUio, a Pionian architect of the first

century B.C., the author of an important treatise

which preserves much that is valuable in regard

to Greek and Roman art, and is our jjrincipal

authority for facts and practice in the building

arts of the classic period. Tiie term " Vitruvian"

is used to distinguish principles and practices

of the architecture of ancient Rome as revealed

to us by this author.

VITRUVIUS (POLLIO), M. C. L. ; archi-

tect and writer on arcliitccture ; b. about 83—

73 B.C.

The author of a Latin work in ten books on

architecture, the earliest existing manual on

that subject, dating from about 30 B.C. Con-

siderable portions of his book are quoted by

Pliny in his Historia Nuturalis without

acknowledgment, and he is mentioned by
Froutinus (see Frontinus) in Jiis work on aque-

ducts. The little basilica at Fauo described in

his book is the only building which can be

attributed to liiin. Among the many sources

from which he derived informatioii are the writ-

ings of Anaxagoras, Ctesiphon, Ictinus (see

Ictinus), Tiieoiiorus (see Tiipodorus), etc:. In a

letter of the Councillor C. F. L. Schultz to the

poet Goethe, the theory was first brought for-

ward that Vitruvius' work was really a com-
pilation madi! in the reign of tiie Emperor
Thcodositis, and afterward ascribed to Viti-u-

viu.s, a well-known arcliitect of the time of

Augustus. This theory, with some changes, has
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been developed by Dr. Ussing (op. cit.), and the

arguments against it presented by Brown (op.

cit.). heake (Peloponnesiaca, 1846, pp. 128-

129) supposes "that we possess no more than

parts of tiie original work of Vitruvius, blended

with )jroductions of a later age." The work

was highly esteemed during the Middle Ages

and frequently transcribed. The manuscript of

S. John's College, Oxford, was made as late as

1316 and belonged to the Abbey of Canterbury.

There was a manuscript of Viti-uvius in the

palace of the popes at Avignon, which was car-

ried to Spain in the fifteenth century. The
editio prhtceps was published by Johannes

Sulpitius Verulauus about 1486. During the

reign of JuHus II. (Pope 1503-1513) Fra Gio-

condo (see Giocondo) publi-shed his critical edi-

tion, which he dedicated to that Pope. The
most im])ortant editions of the text are that of

Poleni (see Poleni), 1825-1830, 4 vols. 4to.,

and the standard edition of Marini (Rome, 1836,

4 vols, folio). There are English translations

by Newton (1791), Wilkins "(London, 1872),

and Gwilt (1826).

Brunn, Geschichte der griechischen Knnstler;
Marini. Biography, in his edition of Vitruvius;
Poleni, Biograpliy, in his edition of ^'itruvi^ls;

Miintz, Benaissance ; Aldrich, Elements of Civil

Archiiertnre ; Viollet-le-l)uc, Entretiens sur VAr-
rhitecture ; Ussing, Observations on Vitruvius

;

Schultz, Briefivechsel ; Brown, Ussing on Vitru-

vius.

VITTORIA (DELLA VOLPE). JACOPO
ALESSANDRE ; scidptor ami architect ; b.

1524; d. 1008.

The autograph notes of Vittoria, preserved

in the state archives at the convent of S. Maria

Glorio.sa dei Frari in Venice, are the most im-

portant source of information about his life.

He was born at Trente in the Tyrol, and re-

ceived his first training in his native city. He
went to Venice in 1543, and entered the atelier

of Jacopo Sansovino (see Sansox'iuo, J.) in the

Proriiratie Vecchie. In 1547 he went to

Vicenza and assisted Palladio (see Palladio) on

the basilica and other buildings until 1553,

when he returned to Venice. JMucli of the

sculpture on the fa(;ade and the stucco of the

interior of Sansovino's Lihreria is the work of

Vittoria. Especially fine are the two caryat-

ides of the main door. The famous stucco

decoration of the Scala cVOro in the Doges'

Palace is ascribed to him by Temanza \\ithout

corroboration. He was also associated with

Michele Sammichcle (.see Sammichele, M.), for

whinn, with the assistance of Pietro da Sale

and Danese Cattaneo, he made the sculpture of

the monument of the Admiral Contarini in the

church of S. Antonio at Pa<lua. In 1556-

1558 he made the .sculpture of the monument
to Francesco Venicr at S. Salvntore (Venice),

designed by Sansovino. About 1568 he super-

intended the scidjitural decoration of the Villa
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Barbara at Maser (Yriarti^ oj). cit.), built by
Palladio and iiaiiitcd by Paolo Veronese (see

Veronese). Vittoria built the Scnola di San
Fantino (now Ateneo, Venice) after 1502. He
devoted the last years of his life to the con-

struction and decoration of the Capella del

Itosario ^t the church of SS. Giovanni e

Paolo (Venice). This chapel, which commemo-
rated the battle of Lei)anto (Oct. 7, 1571),

an<l contained the picture of Peter Martyr by
Titian, was burned Au|^. 16, 1.S67. Vittoria's

tomb at S. Zaccaria (Venice) wa.s erected partly

by himself from his own designs. A li.st of his

works is published by RIoschini (op. cit.).

Victor Ceresole, Alrs.iuiidro Vittoria ; Teman-
za-Moschini, Vita di A. Vittoria; Giovanelli, Vita
di Vittoria; Miintz, Bennissance. ; Selvatico, .4rcA.

e Sculp, in Venezia ; Yriarte, La Vie d'un Patri-

cien, etc.

VIVARIUM. A place where animals are

kept alive, and as far as practicable iu their

natural state, as a zoological garden. When
adapted especially to fish, it is called an aqua-

rium; to birds, an aviary; to frogs, a rana-

rium, etc.

VOLCANIC STONE. Stone which has

been formed by volcanic agency, including lava,

peperino, pumice, tufii, tufo, etc.

VOLTAIC CELL. (See Electrical Appli-

ances.
)

VOLTERRA, DANIELLO DA. (See Ric-

ciarelli, lianiello.)

VOLUTE. A spiral .scroll ; especially that

which forms the distinctive feature of the Ionic

'-
nitli^

Volute in Romanesque Work; S. Nicolas,
Caen ; c. 1100.

capital, which is repeated in the horns of the

Corinthian and Composite capitals.

VOMITORIUM. One of the passages ar-

ranged to give direct ingress to, or egress from,

the various tiers of seats in a Roman theatre

or aniphitiieatre.

VOUSSOIR. One of the stones used to

form an arch or vault, being cut on two oppo-

site sides to converging planes, in what is gen-

erally a wedge shape, tliough in some forms of

vault four faces converge as in a truncated

pyramid.
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VREDEMAN DE VRIES, HANS rjAN)

;

painter ami an-liiti'ct ; \>. 15l'7 (at Leeuwarden,

Holland); d. 158,s.

A pupil of Reijer Gerritszen, glass painter,

of Amsterdam. In 15G9 he assisted in the

erection of the triumphal arch in honour of the

entry of Charles V. into Antwerp. De Vries

painted many perspective decorations in Mech-
lin, Frankfurt, Brauns(^hweig, Prague, Ham-
burg, Danzig, and elsewhere, and njade many
designs for Iniildings, furniture, monuments,
etc. He published works on Perspective and
Architecture.

Iniraerzeel, Ilolland-fclf en Vlaamsche Kunste-
naars.

YoussoiR; Church at .\rnstein, Rhenish Prus-
sia. Arch composed of Three Voussoirs
and Two Skew Backs or Impost Blocks,
each Stone fUT away to oive the decep-
tive ApPEARANi E OF A TRIPLE ArCH UNDER
AN ENCLOSING AKI'H.

VREDEMAN DE VRIES, PAUL ; archi-

tect and painter; b. 15G7 (at Antwerp, Bel-

gium).

A son and puiiil of Hans Vredeman de Vries

(see Vredeman de Vries, H.). He attached

himself to tlie court at Prague (Bohemia), and

returned to Amsterdam (Holland) about 1600.

In 1639 he was appointed city architect at The
Hague (Holland).

Galland, Hnllandische Bankunst.

VRIENDT, CORNELIS DE. (See Floris,

Cornells de.)

VRIES. (See Vredeman de Vries.)

W
WAGON-HEADED

.

round arched \ault or

vaulting.
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WAGON ROOF
WAGON ROOF. Same as Wagon Vault

(whicli see umler Vault).

WAGT. CONRAD ; architect.

In 1472 he sueeeeded Jost Dotzinger (see

Dotzinger, J.) as architect of the cathedral of

Strasburg ( Elsass, Germany). Some time after

1481 he was invited to visit Milan (Italy) by

the Duke Galeazzo Sforza.

Gi^rard, Les Artistes dc TAlsnce..

WAHiLY. CHARLES DE ; architect and

painter: 1.. Nov. 9, ITl'lt ; d. Nov. 2, 1798.

De Wailly entered the school of Jacques

Francois Blondel (see Blondel, J. F.) and was

associated also with Legeay (see Legeay) and

Servandoni (see Servandoni). In 1752 he won
the Grand Prix d'Architecture and visited

Rome. In 1767 he entered the premi&re dasse

of the Academic d'Arcliitecture in Paris and in

1771 the Acade'mie de Peinture. In 1779-

1782, in collaboration with Marie Joseph Peyre

(see Peyre, M. J.), he liuiit the theatre of the

Odeon (Paris). He enlarged tlie choir of the

church of S. Leu (Paris), and built a chapel in

the Rue Heche at Versailles. The plans whieli

he made for the embellisliraent of the city of

Cassel (Germany) are in the library at Cassel.

He had an atelier in the palace of tlie Louwe
and died there.

L^nce, Dirtionnaire ; Jjevoy, Hues de Versailles.

WAINSCOT. A. In British usage, a

superior quality of oak imported for fine panel

work
; hence, panel work of that material, usu-

ally applied as a covering to interior walls.

a. By extension, any wooden covering or

facing of an interior wall face, especially when
of somewhat elaborate workmanship. The use

of tlie term, common in the United States as

equivalent to dado, an<l apiilicd to any material,

is erroneous.

WAINSCOTING. Same as Wainscot, B.
WAITING ROOM. A room for the use

of persons waiting, as at a railway station or

other public plac'e, fitted with seats and other

conveniences.

WALES, ARCHITECTURE OF. That
of the ancient principality, including thirteen

counties. In two departments of archieologi-

cal study Wales is rich, namely, in prehistoric

or undated remains, such as, in the first place,

rude stone monuments, camps, and dikes, and,

in the second place, strong castles of mediteval

and later date. The early remains seldom reach

much interest in the strictly architectural sense;

but the cistvaens are still numerous, though
many have been destroyed ; and it is probable
that two or three centuries ago there were more
cromlechs and similar monuments in Wales than
in any part of Europe of the same e.xtent.

There are inscribed stones also which are im-

portant. (Compare what is said under Cath-
stone.) The Roman occupation was so long
disputed by the natives, and that occupation
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was so purely military for a long time, that

arohoeological research would undoubtedly lead

to the identification of many of the rude traces

of fortresses and intrenchments as belonging to

Roman permanent encampments. But otiiers

are unquestionably native, and are of generally

unknown date. Circular huts of rude stone

are foiuid in connection with these early

"camps," which were undoubtedly in most

cases hill forts of the native tribes.

The mediaeval castles are numerous and of

the best period, because they were built either

by Edward I., as the means of securing his con-

quest of Wales, or at later times, either afresh

or on the Edwardian foundations. Conway
Castle and Coernarvon Castle are celebrated in

the north, and the castles of Kidwelly, Caer-

philly, and Raglan are equally well known in

the south of Wales ; but some of these, and
especially the last named, have kept little of

their mediteval character. Raglan is an ex-

traordinary structure, much ruined, yet retain-

ing so much of its character that it may be

studied as the best example in Great Britain

of a fortress residence of the earliest Tudor

time ; for it appears to have been begun during

the brief reign of Henry V., and to have been

continued at intervals during succeeding reigns.

The cathedral of S. David's and that of

Llandaft" are the two most important churches

of Wales ; but the priory church at Brecon,

partly Norman, partly transitional Gothic, and
partly perfected Gothic, is also a large church,

and was of special interest before it was restored.

The restoration was, however, very complete,

taking away much of the original charm and
introducing a certain regularity into a building,

much of whose charm was its picturesque rough-

ness of structure. Llandatt' cathedral has been

even more hardly treated by succeeding genera-

tions, for it was almost in ruins at the begin-

ning of the eighteenth century, and, during

the nineteenth century, was almost completely

built. It is, in short, an interesting modern
Gothic church, in which the old lines of the

building have been consciously followed as far

as they could be perfectly understood. It is a

plain structure with but little sculpture and of

no gi'cat pretensions as to size. S. David's

cathedral has been much more fortunate, and

if it is not all in repair this is rather because

of the smallness and poverty of the community
than from any neglect. The church is, indeed,

though small for a cathedral, yet large for the

little town and its thiidy settled neighbourhood
;

nearly 300 feet long, and with a transept 120
feet long. The lady chapel and the chapels

flanking the choir are roofless, but arc not

otherwise ruined, and the church is otherwise

in good repair. Tlie interior is much more
interesting than the outside, for the nave is

one of the most beautiful pieces of unaltered
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Romanesque in Great Britain, and a very late

flat wiKxIen ceiling is spirited in its design and
so boldly divergent from the style of the arcades

which support it tliat it challenges admiration

as a separate entity. Thei'e are interesting late

Gothic stalls. Close to the building, at the

northwest, are the ruins of S. Mary's College

and a bishop's jialace, the latter being a most

picturesiiue building and giving evidence of a

former splendour which is well worthy the care-

ful coujectui'al restoration of some competent

student.

S. Asaph's cathedral, in the north of the

jirincipality, is, in size and architectural treat-

ment, only a very small and unpretemling

parish church ; and it has been alnio.st entirely

modernized, though retaining its interesting

window tracery and other details.

Apart from these buildings, the churches of

Wales are not very imj)ortant. There are, of

course, attractive parish churches, some as yet

unrestorcd. A church at Holyhead retains very

curious fifteentli century sculpture. — E. S.

WALHALLA. In Bavaria, on a hill above

thi> J)anulie and near Ratisbon (Regensburg)

;

a Hall of Fame built by King Ludwig I. about

1830. The e.xterior is like that of a Grecian

Doric temple, but of granite.

WALL. A structure of stone, brick, or other

materials, serving to enclose a room, house, or

other space, and in most cases, to carry the floors

and roof A framed structure, as of wood or

iron, serving the same purposes, is called a wall

as soon as it is sheathed or covered in so as to

look solid.

Cavity 'Wall. A wall built with an Air

Space (which see).

Hollow Wall. Same as Cavity Wall, above.

Partition Weill. Same as Partition, but often

used with the sense of a partiticju of importance,

as of solid material or between large divisions

of a liuililing.

Party 'Wall. A wall built upon the division

line of adjoining properties, the owner of each

having ecjual right to use it. It may belong to

one owner, or partly to each ; but what char-

acterizes it as a party wall is the easemeiit

which both owners have in what belongs ab-

solutely to neither. Party w-alls are built under

party wall agreements reciting the character of

the wall itself and the ])rivilegesand limitations

of use which each owner may have in it.

Springing Wall. A buttress wall ; a wall

built t(i withstand the thrust of an arch.

Sustaining Wall. A bearing wall, or re-

taining wall, in contradistinction to one serving

merely as a partition or screen.

WALL (v.). A. To form a division or par-

tition between rooms.

B. To support a superincumbent weight.

C. To aft'ord defence, shelter, or security, as

a rampart, a fortification, or a soliil fence around
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WALL PAPER
a garden or jiark. (See sub-titles under Wall,

n.)

WALL CHAMBER. A chand)er built in

the tiiii-kness (jr mass of a wall, as often in a
mediieval castle in the upper stories.

Hollow Wall; Fig. i. The More Commok
Form, used for Two-stort asd Three-
story Buildings.

WALL PAINTING. The painting of the

surface of a wall witli ornamental designs or

figiu'e subjects, as decoration. It is usually

classified as Encaustic, Fi-esco, or Tempera
painting. (See those terms and Mural Painting.)

WALL PAPER. Paper, usually decorated

in colours, used for pasting on walls or ceOiugs

of rooms. The term includes plain papers in
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WALL PIECE

single colours, or printed in many colours, often

with gilded or bronzed patterns, often imitating

stuffs, tiles, wood, leather, and other hangings,

or with pictorial, architectural, or historic ef-

fects. Various surface effects are also obtained,

as satin finish, flock paper (called also velvet

paper), and watered, embossed, and stamped

patterns. Thick cartridge papers and papier-

machd are used, deeply stamped with diapers

and other patterns, and prepared for jjainting.

The designing and manufacture

of wall paper are important

branches of decorative art.

WALL PIECE. A decorative

painting witli figures especially

adjusted to the shape, position,

and other local conditions of a
wall.

"WALL PLATE. (See under

Phite.

)

"WALL RIB. (See under

Rib.

)

"WALL SPACE. That part

of the superficial area of a wall

unoccupied by doors, windows, or

other features ; the clear area of a

wall.

"WALL STRING. That one

of the string pieces of a staircase

which is set next the wall.

"WALSINGHAM, ALAN
DE ; cci-lfsia.stic and arcliitect.

Alan de Walsingham, T7;' ven-

erabilis et artificiosns frater,

wa.s subprior of Ely in 1321 and
prior in 1341. A.s subprior he is supposed to

have designed S. Mary's chapel in Ely cathedral.

After the fall of the central tower he built the

present beautiful octagonal tower and lantern.

Alan was a skilful "fabricator" in gold and
silver.

Redtcrave, Dirlinniiri/ af Artista.

"WALTER, THOMAS USTICK : architect

;

b. Sept. 4, 1804; d. Oct. 30, 1887.

In 1819 he entered the office of William
Strickland as a student in architecture. In

1831 he designed the Philadelphia County
Prison, and in 1 833 the fine building of Girard

College (Philadelphia), which was built entirely

under his direction. In 1851 he was appointed

architect of tiie Capitol in Washington, super-

seding Robert Mills (see Mills). The old Capi-

tol was completed according to the designs of

Charles Bulfinch (see Bullinch) when he left it

in 18'29, and remained practically unchanged
until 1850, when Walter presented his scheme
for the addition of two wings containing accom-
mfidations for the Senate and House of Repre-

sentatives. The (cornerstone of the new work
was laid by Daniel Webster, July 4, 1851.
Walter rebuilt the western front, which had
been destroyed by fire, and added the library.

lOiy

WARDROBE
At the close of 1854 the walls of the wings had
reached the height of the ceiling. In 1855 the

old dome was removed and the new dome begun.

Both wings were covereil in 1856. The Hou.se

of Representatives first met in its new quarters

Dec. 16, 1857, and the Senate Jan. 4, 1859.

The government ordered the suspension of the

work in 1861, but through the patriotism

of the contractors o])erations were continued

during the entire Civil AVar. The exterior of

Hollow AVall, built with Lakge Chambers, a Kare Form
BECAUSE MUCH GROUND Sf.\CE IS USED.

the dome was completed in 1863 and the entire

work in 1865, when Walter retired from office.

Howard, Ai-rhiterti^ of the United States Capitol.

"WALTHAM CROSS. (See Cross of Queen
Elean. ir.

)

"WANE. The bevel or feather edge on a
board or plank sawn from an luisquared log, the

bevel being a part of the natural curvature of

its surface.

"WARD. A. The outer defences of a castle.

B. A division or quarter of a town separated

from other quarters to facilitate the transaction

of public business, and for the sake of proper

representation in the town government.

C One of the apartments into which a hos-

pital is divided; as a. convalescent tvard, a. fever
icard, casualti/ icard, etc.

D. A cm'ved ridge of metal inside of a lock,

forming an obstacle to the jiassage of a key
which has not a notcli in the web or bit of the

key corres](onding with the ridge ; hence, one

of the open notches or slits in the web of the

key.

"WARDROBE. A. A room or large clo.set,

provided witli ])resses, shelves, and hanging

spaces, generally enclosed by doors, for the con-

venient keeping of wearing apparel ; and where
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WARDROBE ROOM
in former times tlic )ri;ikiiig ami repairing of

cliitlies were dune.

li. A ])ieee of furniture, fixcid or movalilc,

enclosed by doors, and often with drawers be-

low, for the convenient keeping of wearing

apparel, either hung from hooks or fohled.

C. A cloak room, as in a schuolhouse or

other public building.

WARDROBE ROOM. (Same as Ward-
robe, -I.)

WARE, ISAAC; architect; d. Jan.5, ITGG.

Ware i.s said to have begun life n.s a chinmey
sweeper. He attracted the attention of a

wealthy patron, who educated him and sent him
to Italy. October 4, 172S, he was appointed

clerk of the works at the Tower of London, and
Oct. 14, 1729, to the .same office at Windsor
(Aastle. He is known by his ('o)iiplete Body
of Architecture (1 vol. folio, 175G).

Kedgrave, Diiliniiirri/ (if Ari'liilci-turr.

WAREHOUSE. A storehou.se ; especially

one in which goods of some value are kejit,

either by the owner or occupier of the building,

as when a large shop or store is spoken of pojiu-

larly as a warehouse, or for the safe keejMng of

tlie property of persons who hire a room or a

safe ia the building, or who leave goods on
deposit. (See sulititle.s.)

Bonded Warehouse. In countries where a

customs tariff is jilaced upon merchandise, a

building in which such goods may be left for

a certain length of time without ])aying the

duty, which becomes due only on their with-

drawal " from bond." According to the law of

different nations, greater or less privileges are

allowed to the owner of such goods ; thus, he

may be allowed to exhibit his goods in bond
to jjossifile purchasers, or may be allowed to

change the form of their packages, as by bot-

tling liipiors which arrive in casks, or the like.

Storage Wareliouse. In many modem
cities, a building suiijiosed to be fireproof and
to be watched at all times, in which sjiace is

rented for the <leposit of private property.

Persons giving up their homes are supposed to

leave " in storage " furnitiu-e and other valu-

ables, and rooms of different sizes can be secured

in storage warehouses for such deposit. The
more precious and compact articles, as jewellery,

securities, and the like, are generally put in safe

deposit vaults (for which see the article Safe).

- R. S.

WARING, JOHN BURLEY
; artist and

writer on art ; b. l^L'.'i : d. March, 187.5.

In 184.3 ^\'aring travelled in Italy and later in

Spain. He publislied with Macijuoid Examples
of Arch itectural Art in Italy and Sjiaiu (folio,

1850), Architecturcd tStudiea in Bnnjos and
Mirqflores (folio, 1852). He was associated

with M. D. Wyatt in preparing the handbooks
for the Ciystal Palace (8vo, 1854). He jiub-

lished also T7ie Arts connected ivith Architec-
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ture: Central Italy XIII to XVII centuries

(1 vol. folio, 1858) ; Notes of an Architect in

Spain (1 vol. 8vo, 1852); etc.

Waring, A liccoril of M;/ Artistic Life; Averrj
Aniiiti-iiiiritl IJhrarij, Cut(tl(i(jni'..

WARMING. In tropicid countries, even
at the i)resent day, houses large and suuill are

built without any means whatever of aflbrding

warmth, whether by raising the temperature of

the atmosjihere within or by aflbrding radiant

heat to persons sitting near a source of heat.

The houses, often of wealthy men, in regions

where the thermometer never goes below G0°
Kahr., are usually open on either side to the

wind ; and lamps, gas flames, and the like

have to be sheltered with ])eculiar care on this

account.

In the remote past, and in classical antiquity,

there seems to have been a comparative dis-

regard of wliat we now consider necessary to

comfort ; and even in the comparatively north-

ern climate of Greece and Italy the preparations

for warming were what would now be considered

very slight. Even at the present day, many
jjersons living in the cities of Italy spend the

winter without the use of fires in stoves or

otherwise ; a physician of high standing in an
Italian city told the writer in 1883 that he
needed a little fire in a jjlaster stove for his con-

sultation room, but that the waiting room for his

patients could not have a fire, as it would give

persons sitting there headaches and cold feet, and
keep his patients away. So, in Pompeii, there

lias been found but one house which has any
arrangements for warming, except in the heat-

ing of baths. The same difference in habit is

seen in the .slight warming of English interiors

as compared with that in use in the United
States. As a general thing it a]ipears that the

colder the climate the hotter the interiors may
be kept with comfort, partly because the body
seems to require a perfectly comfortable tem-

perature (about 70° Fahr.) if it has to firce an
exceedingly low temperature when in the open

air. The high degree of warmth considered

necessary for interiors in Russia, north Ger-

many, and parts of the United States, is easy

to maintain if no great thought is given to

ventilation ; but if a great deal of fresh air is

called for, then the warming of such interiors

becomes expensive and troublesome.

In the mcgaron of a Greek house a fire on
the hearth in the middle of a large room, the

smoke of wliicli escaped through tlie opening in

the roof, would be thought sufficient even in

winter. In the women's ajiartment one or more
small fires would be kept up. The dwellings

of the jioor were probably altogether without

fire except for cooking. The same conditions

existed in the houses of the German farmers

(see House), in which a single fire served for

cooking and for such Marmth as was expected
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in winter, and the smoke circulating through

the building is thought to have been found

hygienic and even agreeable, as counteracting

odours from the cattle lodged under the same

roof Such a fire may, however, ha\e been

kept up night and day without difficulty, owing

to the abundant forests of Central Europe in

the Middle Ages. The first chimneys would be

a mere extension of the above described " fire

on the hearth," as providing a more direct pas-

sage outward for the smoke, and as placing the

fire against one side of the large room instead

of in the middle. Great waste of heat accom-

panied this change, but convenience, and per-

haps a rudimentary notion of elegance, dictated

it. The chimney in the Middle Ages, as now
in many farmhouses, had a very open throat

and flue, so that a person standing beside the

fire of logs could see the sky above, and feel the

rush of cold air downward besides the warm
air ascemling. The warmth of such a fire is

merely that derived from radiant heat in the

most pleasant and wholesome, but also the least

economical way. The chimney in this way
grew to be an important architectural member,

both within and without. The " middle chim-

ney" of a New England wood-framed house is

a hillock of rough masimry, in which fireplaces

are opened, and around which the rooms of the

house are clustered ; and the chimneys of the

French or German chateaux are tlie most con-

spicuous parts of tlie whole structure, adorning

the roofs outside and the walls within. In

some cases two or three fireplaces side by side

fill one end or side of a great hall ; by which

system one or more fires of logs could be kejjt

burning, and on ocr^asion a great amount of

heat provided.

The Stove (which see) undoubtedly preceded

any attempt at increasing the convenience and

economy of the open fireplace, partly because

it would be readily seen tiiat the economy of

fuel was very great. This also supplies radiant

heat. Another form of providing warmtii by
radiation was in the use of the Hypocaust
(wiiicli see). The warmth of the floor would
in this case raise the temperature of the air in

tlie room slightly ; but the direct warnung of

the person of anyone standing upon such a floor

would be more important. Some attempts at

a like system in modern schemes for warming
have been based on the theory that a low tem-

I)erature in the surrounding air, but a greater

heat radiated directly to the body, is a more
healthful condition of things. The immediate
tendency, however, of any warming of an inte-

rior, whether by stoves or by lieated flues or

other system of direct radiation, is found in

the demand that the temperature of the room
shall he always kept at what is thought a com-
fiirtablo point— sometimes 68° Fahr., .some-

times 70°, sometimes at an even higher point.
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The use of furnaces, which seems to have

begun in the United States about 1830, in-

volved the admission into each room of warmed
air taken directly from a chamber in the cellar,

which immediately adjoined the iron of the

furnace proper, a kind of stove built in with

brickwork. In this way the use of radiant heat

was almost ignored, but the immediate succes-

sors of the hot air furnace, the steam heating,

and the hot water heating apparatus, allowed of

either or of both methods of warming. Thus,

a radiator or a stack of radiators would be filled

by the steam or hot water, and would warm a

hall by direct radiation, while other rooms in tlie

same building would be heated by warmed air

rising from boxes in the cellar, hi each of which

boxes was a coil of pipe, or tlie like, filled with

the steam or hot water. The hot water appa-

ratus was in some respects the most simple,

because when used in conservatories the pipes

could be very large and the water would flow

naturally and could easily be retui'iied to the

boiler, and no elaborate system of stopcocks

and the like was requisite. J\Iany houses on

the Continent of Europe are warmed in this

simple way, the iron pipes running from room
to room upstairs and down, and the hot water

circulating through them everywhere. Ameri-

can practice has usually demandeil a very elab-

orate system of control, doubling the cost of the

apparatus. Some hot water heaters are filled

with a strong brine, and that with the purpose

of avoiding freezing in the case of sudden

changes of temperature. Such an apparatus

as this marks the highest elaboration of the

scheme of heating interiors previous to the in-

troduction of modern plants of combined warm-
ing and ventilation (for which see Ventilation).

— R. S.

WARMING, ELECTRIC. Tlie produc-

tion of heat by means of the electric current.

Energy is necessary to force an electric current

through resistance, and this energy is all trans-

formed into heat. All conductors offer more or

less resistance to the passage of electric current,

and the amount of heat generated is propor-

tional to the resistance if the current remains

the same. When the prodiK^tion of heat is the

end to l.ie attained, a com]iaratively great re-

sistance is confined to a small space, so that

there will not be conduction and radiation ex-

cept in the direction wished. In electric

smoothing irons, for instance, a coil of fine wire

is placed inside the iron and the current is led

to this coil through flexible conductors. The
heat generated in the coil raises the tempera-

ture of tlic iron till the heat tliat is radiated

and conducted from the outside of the iron just

balances the amount generated in tlie coil.

When this jioint is reached the temperature

remains constant. If the current is doubled,

the heat generated is in(!reased four time.s, and
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if the current is halved the heat generated is

one fourth as nuich. By means of jjroper ap-

pliances the current can be increased or dimin-

ished with the greatest refinement, so that the

heat is under perfect control. Electric heaters

liav(! been made for a great variety of uses, l)ut

owing to the cost of generating and distributing

electric energy most of the heaters have been

used where the amount of lieat can be small if

applied directly to the purpose intended. Small

portable stoves, foot warmers, smoothing irons,

soldering irons, chafing dishes, glue pots, and
similar appliances have been the ones most
commonly used. The advantages of electric

heating are evident. It is under perfect con-

trol. The heat can l)e ai)plied in the most
direct way, and the temi)erature can easily be

kept constant. There is no combustion, and
consequently no vitiation of the air. It is ]ier-

fectly clean, and the heat almost i?istantiy

available. Except in special cases where the

advantages just mentioned have a considerable

pecuniary value, heating liy electricity is more
expensive than heating by means of combus-

tion. Electricity is usually generated by dyna-

mo-electric machines that are driven by steam

engines, and these in turn are driven by steam

that is generated in steam boilers by the com-

bustion of fuel. Owing to the losses in boil-

ers, piping, steam engine, dynamos, wiring, etc.,

only a very small proportion of the energy of

the coal is available at tlie electric heater, and

to get this small proportion an elaborate system

of appliances must be kept in rejiair. For this

reason the mere production of heat is of course

much more cheajjly aceomiilished directly by
aombustion of fuel. However, in most cases

heat is wanted only for a definite time that is

often short, and usually one wishes to apply the

heat to a particular object. Stoves and other

appliances for getting useful heat from com-

bustion must often generate an enormous
amount of heat for the sake of a small amount
made use of. A large proportion of the heat

generated by electric heaters can be made ett'ec-

tive if care is used, and on this account they

sometimes compete successfully with other

heaters in spite of the losses in generating the

electricity. — Ritsskll Robb.

WARNER, OLIN L. ; sculptor; b. \SH
(at Suffield, Connecticut) ; d. August, 1896.

At the age of twenty-two he entered the

atelier of Francois Jouft'ray at the £cole des

Beaux Arts in Paris. He remained in Paris

three years. Among his most important works

are the statue of W. Lloyd Garrison in Boston,

the statue of Governor Buckingham in the

Capitol at Washington, a fountain at Portland,

Oregon. He carried out some important sculp-

ture of strictly ari^hitectural character, as at the

Congressional Library Building.

Obituary in American Architect, Aug. 22, 1896.
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WASH. A thin layer of water colour put
on wirli till' brush while in a very liquid state.

WASHBOARD. Generally the same as

Baseboard. Sometimes, specifically, a similar

mendjcr, especially disposed so as to retain or

throw olf water and direct its fiow to a drain.

WASHER. An annular piece of leather,

rubber, metal, or other sidistance strung on a
screw joint (jf a j)ii)c or faucet to secure tight

fitting and ])revent leakage, or over a bolt so as

to make a tight joint, or enlarge the bearing

surface when a nut is screwed over it. Wash-
ers often serve as cushions or packing in the

joints of machinery and constructional iron-

work, or in metal are used at the ends of the

rods to give them a more secure hold on the

points til be tied.

WASHHOUSE. A. That part of a laun-

dry in which the actual washing is done.

B. A ptd)lic lauudiy or lavatory. In this

sense nut cnnnnou in the United States.

WASHTUB. In plumbing, a wooden,

metallic, porcelain, slate, or soapstone vessel or

fixture, rectangular in form, connected by a

trapped waste pipe with a soil or sewer pipe,

supplied with hot and cold -water, and intended

fm- cleaning and rinsing the wash of the house-

h.ilil. — W. P. G.

WAS 1ST DAS. Same as Vasistas.

WAST (VAST). JEAN (I.) ; architect; d.

1524.

Mail re d'a'urre of the cathedral of Beauvais
(Oise, France). May 21, 1500, he was asso-

ciated with Martin Chambiges (see Chambiges)
in the construction of the transept of the cathe-

dral of Beauvais. He was also employed on

the cathedral of Amiens.

Nodier-Taylor-Cailleux, Picardie, Vol. III. ; Des-
jardins, Cathedrale de Beauvais; Benouville,
Cathedrale de Beauvais; lievue Universelle des
Arts, ^'ol. XIV., 876.

WAST, JEAN (II.) ; architect; d. Oct. 8,

1581.

At the death of his father Jean (I.), he suc-

ceeded him as maitre en second in the con-

sti'uction of the cathedral of Beauvais, serving

under Martin Chambiges until his death in

1532, and after that under IMichel Lalye (see

Lalye). In 1557 he had succeeded Lalye as

chief architect. Wast made the plans of the

famous central tower of the cathedral of Beau-

vais, and built the lower stories, which were of

stone. The wooden sfiire was added by Florent

Dailly. This tower fell in 1573.

(For bibliography, see that of Wast, Jean, I.)

WASTE PIPE. A pipe intended for the

conveyance of waste water from all kinds of

plundiiiig fixtures, except water closets. (See

House Drainage.)— W. P. G.

WASTING. The process of rough dress-

ing a block of stone with a pick or hammer
so as to secure approximately plane surfaces.
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Stoue so worked is said to be wasted off. (See

Boast, V.)

WATCHHOUSE. A police station ; a

lockup ; the iieadquarters of a police force,

especially of night watchmen, provided with

cells for the temporaiy safe keeping of offenders

against tlie peace.

WATCHING LOFT. A lookout chamber

in a tower, steeple, or other high building for

police or niilitarv ]iiu-]iose.-:, or for fire service.

WATCHMAN'S REGISTER. (See Elec-

trical A]i]iliances.

)

WATER BACK. In plumbing, a coil of

pipes, generally cast in one piece, adjusteil to the

back of a fireplace in constant use, as a stove or

cooking range, and connected with the circula-

tion of the hot water service pipes of a house,

the contact of the water back with the fire fur-

nishini; tlie he.it for this purjiose.

WATER BAR. lu British usage, a small

strip, usually of metal, applied to a sill so that

a door or casement will shut against it, thus

preventing the entrance of water.— (A. P. S.)

WATER BUTT. In a fountain, lavatory,

or architectural structure of any kind involving

tlie stoiage or free use of water, the receptacle

for Water iif whatever form and material.

WATER CHECK. Same as Water Bar.

WATER CLOSET. The apartment in which

plumbing fixtures are placed which are intended

to receive and remove the alvine discharges by

means of water (see Latrine; Privy). More

specifically, the plumbing ai)pliance used for

tins ])urpose, usually consisting of a metal or

porcelain bowl with flushing rim, connection to

a soil pipe, hardwood seat, and flushing cistern.

(See Hiiuse Drainage ; Plumbing.)

WATER COLOUR. In painting, any work

done with water as the vehicle, though some

viscous or adhesive medium must be added.

The varieties of this method used in architectu-

ral practice are calcimine (or kalsomiue), dis-

temper (iir teinporaV

•WATER HAMMER. (See Hydraulic Jar.)

WATER LEAF. A ]ieculiar leaf observed

in Greek ornament, probalily a kind of ivy.

The term was introduced by the archaeologists

of tlie eighteenth century.

WATERPROOF. Impermeable to water,

as any .structural device or covering for roofs,

walls, or floors, to keep water from penetrating
;

or any application of tar, asphaltum, or other

material to the face of foundation walls to keep

the basement dry, or interposed in the courses

of an underpinning to jireveiit damp from rising

in the walls. (('oni]inre Damp Course.)

WATERPROOFING. The process of pre-

paring and a|iplyiMg material to render roofs,

walls, or floors iuipernieable to water.

WATER RAM. (See under Kam.)
WATER SEAL. A body of water in a

trajt \nii-lianging in cpiantity, though constantly
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supplied and overflowed, which prevents, by
reason of its depth, the passage of sewer air

through the same. (See House Drainage

;

Trap, III.)

WATERSPOUT. A spout, pipe, or duct

for tlie conveyance of water from a roof gutter

to the ground or to a cistern. (See Conductor

;

Leader.

)

WATER SUPPLY. An artificially con-

structed system designed to furnish water to

cities or buildings, comprising means for col-

lection of water, storage in reservoirs, tanks, or

standpipes ; distribution mains and services

;

valves, hydrants, and faucets, and sometimes a

pumping plant.

The water supply of buildings varies accord-

ing to source of supply and available pressure.

In cities it is derived from the network of street

mains ; but for country houses it is often neces-

sary to install a special supply, derived from
wells, cisterns, sjirings, rivers, or lakes.

Plumbing fixtures are supplied either from

direct street pressure, or from house tanks, or

by a combination of both. Where the pressure

in city street mains is suflicient, house tanks are

unnecessary, but country houses usually require

them to store the water pumped. A combi-

nation of both methods becomes necessary in

districts of cities where the day pressure is in-

suflicient to reach the upper floors. Sometimes
tanks fill from the street main during the heav-

ier pressure at night ; but in some city houses,

and nearly always for country residences, water

must be pumped. For this purpose hand pumps,
hot air engines, gas, steam, and electric pumps,

and, in the country, windmills and hydraulic

rams, are employed. Drinking water is best

supplied from direct street pressure. House
tanks are also used where the pressure in the

main is very heavy, for this wears out piping

and faucets quicker.

House storage tanks are made in round shape

of wooden staves, or oblong and square in shape

of narrow boards : in the latter case the inside

is lined with tinned copper. Lead-lined and

galvanized iron tanks are un.safe, owing to dan-

ger from the water coming in contact with

these metals. Wrought iron riveted tanks,

painted, are much used. All tanks, except

roof tanks, require safes, and iron tanks par-

ticularly, because they sweat in summer, owing

to condensation. The tank overflow slioidd

discharge on the roof or into a sink in the

lower part of the house ; it must not connect

with a soil pipe. Pjinptying pipes are provided

for cleaning out the tanks. All tanks should

be covered to exclude dust and germs ; ventila-

tion is desirable, also precautions against freez-

ing.

Street mains are of cast iron, and .service pipes

of lieavy lead or galvanized wrought iron ])i|)e.

Brass -\- and ^ inch tajis (U' corporation stojis
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connect service i)i])os with tiu^ nuiiii. Larger

buildings are, siipiilied from | incli and 1 inch

services, thnnigh water meters. P\d)lic build-

ings should have supply pijies varying from 2 to

4 inches, and tlieatres G-incii mains, for fire ])ro-

tection. Water ]iip(vs in houses are of different

material. (See I'ipe.) Table I. gives the size

of pipes used in tlwcllings for plumbing fi.\-

tures :

—
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Supply i)ipes are nui so they may be com-

pletely emptied when water is shut off; lines

are usually kept exposed and not placed in out-

side walls or plastered partitions. Where re-

quired, pipes are protected against freezing.

Branches are provided with shut-oft' valves and

air chambers. Special devices are used for gov-

erning the flow of water through house pipes,

such as ball cocks for cistern and tank supplies

;

stopcocks in the line of pipes regulating the

flow of water through same, and faucets or

bib-cocks at the ends of branches for supply-

ing fixtures. These are constructed either as

ground key work with all-metal tapering plugs,

or as compression w'ork with conijiressible wash-

ers. Roundway cocks give more water than

ordinary cocks. Conijn'ession cocks are either

hand-closing or self-closing.

By Table II. the amount of water in United
States gallons per minute delivered by supply

pipes of dift'erent diameters, under various heads

of pressure and length of lines, can be deter-

mined. (H equals head of water in feet ; L
equals length of service in feet.)
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"WATER'WORK ; -WATER WORKS. A

coiistruetiou, or engine, for conduL-tiiig, forcing,

distributing, or otherwise disposing of water.

The aggregate of constructions and apphances

for the collection, storage, and distribution of

water for domestic service, for the working of

machinery, or otherwise for the practical use

of a community, or for the purpose of maintain-

ing fountains, waterfills, and other similar orna-

mental features of a park or garden.

WATTLE. Basket work ; a framework

comiio^ed of interwoven I'ods or twigs.

WATTLE AND DAB ; W^ATTLE AND
DAUB. Building with wattle work plastered

with clay or nunl.

WATTLING. A method of constniction

by the interweaving of boughs, rods, canes,

withes, vines, etc.

WAX PAINTING. That done with a

meilium cornjMj.scd of wa.x dissolved in an essen-

tial oil, sucii as turpentine ; although this may
be modified, if desired, Ijy other ingredients.

The following medium has been used success-

fully for more than twenty year.s in America :
—

4 oz. apothecary's white wax. J lb. Venice tur-

pentine. 1 qt. spirits of turpentine. The wax and
turpentine to be melted touether, tlien the spirits

of turpentine to be stirred in gradually and tlie

whole made to boil.

If the medium be too stiff, add spirits of tur-

pentine. It can be kept for an indefinite time

without injury. The unctuous nature of Venice

turpentine— an oleo-resinous sulistance— facili-

tates the working of the colours ami ultimately

hardens them. This medium combines jier-

fectly well with the ordinary oil colours ; but

experience counsels the avoidance of oil, or, at

least, its reduction to a mimimum. If the wall

to be painted is of a porous nature, such as

stone, plaster, unprimed wooil, or canvas, satu-

rate it with the medium and let it dry for a

day or two. Were the picture to be painted

directly on stone, the "burning in" of the

medium would be desirable. AVhen the picture

is to be jjainted on a previously existing ground

of oil paiiit, tlie addition of a small amount of

linseed oil to the medium is advisable for the

first ])ainting— not subsequently— to prevent

possil)le scaling. The advantages of wax paint-

ing for mural decorati.m may tie summarized as

follows :
—

(1) Its durability. Wax resists moisture anil

the action of acids and sulphuretted hydrogen
gas.

(2) Its flat surface and excpiisite airy tones.

It has lov.'-toned and transparent capabilities

too; may be polishoil, burnt in l)y means of the

brazier, and even varnislied.

(3) Its impasto, equalling that of oils without
the hitter's tendency to darken.

(4) Its quick-drying ipialities, that enable tiie

painter to complete the work in liand at a sit-
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ting, or to continue it without fear of subsequent

cracks. — Fredeeic Ceowninshield.
WEATHER (v. t.). To sloiJC or cut or

build witli a slope, as the upper suri'ace of any
projecting buttress, moulding, window head,

sill, or other exposed feature, so as to shed the

water. (See Weathering.)

WEATHER (v. i.). To sutler change (not

always deterioration) by exposure to the weather.

A stone weathers better if laid in its natural

bed, and wood if painted. Stone is often much
improved in appearance by Weathering (which

see).

WEATHER BACK. Any application to

or treatment of the back of a wall to render it

more imjjervious to wind or water, as back

plastering, coats of tar or asphaltum, layers of

sheathing paper, etc.

WEATHER BOARD. A board which,

when hiid luirizuutally over any construction,

its thinner edge overlapping the thicker edge

of a corresponding board above, protects the

surface so covered from the weather. (See

Clapboard ; Novelty Sibling, under Siding.)

WEATHERCOCK. A vane; especially a

vane in tlie form of a cock, as an emblem of

vigilance, often associated with a horizontal

cross bearing on the ends of its arms tlie letters

N. S. E. and W., to denote the points of the

compass. (See Vane.)

WEATHERING. A. The inclination gi ven

to any ujiper surface, as in AVeather (v. t.). (See

Amortisement.)

B. The process of undergoing change wliich

is caused by the action of th'e weather. In this

respect stone, brick masonry, unpainted wood,

ami tlie like, are to be very carefully studied,

the different kinds and qualities of each of these

materials being very different in the character

of their weathering. In some materials the

effect of time on a building is almo.st wholly

beneficial, giving to the surface a beauty of tint

which nothing else can imitate, and which is

entirely destroyed by "restoration," or by
cleansing or scraping of the surface. Weather-

ing is often modified by smoke, as in London,

and by exlialations from salt water, as in Ven-

ice ; but apart from these influences it siiould

be welcomed, and materials should be chosen

with express reference to the favourable change

in tlieir colour resulting from continued expos-

ure. Painted exteriors are generally unsuscep-

tible to this influence, for the injury done to

painting by the weatlier is repaired by other

painting. The cast-iron fronts of American

cities are kept freshly painted, the colour often

changin,g. We have no means of judging

wlietiier the polyciiromatic decoration of Greek

and (Jreco-Roman buildings was constantly

removed, Init it may lie assumed that it was
ke()t in what ap|)earcd to tlie custodians good

and fresh ciiudition. Tiie picturesqueness
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caused by weathering seems not to have ap-

jjealed to the peoples of antiquity. Painteil

surfaces of wood, hke those of old elapboardcil

anil shingled houses in America, often receive a

very eftcctive weathering when the paint has

not been reneweil for many years and that

whicii clings to the wooden surface has become

dim. In tiiis way, houses seventy years old,

or more, are sometimes as beautiful as if they

had never been painted. The weathering of

uiipaiutcd wood, as in the case of shingled

roofs, cliU'ers greatly according to tlie kind of

wooil employed ; thu.s, some shingles receive an

ex(iuisite jjearly gray which no stain or paint

can equal for beauty; (see col. G.'37).— R. S.

WEATHER STRIP. A slender strip of

wood or metal, sometimes moulded, to which a

strip of cloth, or more properly of rubber, is

attached, so that when secured to the jambs of

a door or window, and adjusted so as to bear

against the door or sash closely, the weather is

effectually excluded.

AA/-EATHERVANE. Same as Vane, A
(compare Weatliercock).

WEB. A. The vertical plate connecting

tiie two horizontal jilates or tianges of a steel

or iron beam or girder, as in an I beam.

B. The blade of a saw.

C. The fiat part of a key which enters the

lock.

WEBB, JOHN; architect; b. 1611 (in

Loudon); d. Oct. 24, 1G72.

Webb was a nephew and pupil of Inigo

Jones (see Jones, I.), whose only daughter he

married. He carried out many buildings from

Jones's designs.

Redgrave, Dirtinnari/ of Artists.

WEDGE. A solid body bounded by two

planes, whicli meet at a very acute plane angle,

and by at least three other planes. The perfect

wedge is used only as a tool, but truncated

wedges are used for arch solids (see Arch ; Vous-

soir), and the Lewis consists of such wedges

acting together.

Foxtail Wedge. (See under F.)

WEIGHT (I.). The force of gravity acting

vertically, as in the case of a pillar or horizon-

tal lintel, or diagonall}', as along the line of a

rafter. (See Stress.)

Breaking Weight. The weight whicli is

just sutticient to Ijreak a bar, beam, or the like.

Crushing Weight. The weight which is

found sufficient to crush a solid, as a prism or

cube, of known dimensions.

Shearing 'Weight. (See under Shearing.)

WEIGHT (II.). For a window. (See Sash

AVeight.)

WELDING. The process of luiiting or con-

solidating two [lieces of metal by hammering or

compression, with or without jirevious softening

by heat. M'ith most metals this process is ac-

complished just before the actual fusing point

10.S.3

WELL CURB
of the surfaces to be united is reached, the

fusing being done in the forge, by blow pipe, by

a hot iron, or by a cun'ent of electricity, and
the union of the abutting points so treated

being obtained by compression, by percussion,

or by both, according to the nature of the metal.

WELL. ^1. Primarily a spring which ('.e//,'j

up from tiie earth.

B. More usually a dee]) pit, usually .ylindri-

cal in form, and conqiaratively small in diame-

ter, by means of which access is given to a

s]jring deep in the eartli. Ordinarily tin water

is drawn from such a well Ijy means of a bucket

;

but there are a few cases in which access to tlie

water is gained by more elaborate means. Thus,

in the remarkable well at Orvieto, called Pozzo

di San Patiizio, the cylinder is 180 feet deep

and nearly 50 feet in diameter, and this is filled

with a tower or shaft of masonry, double-walled,

containing between the walls two continuous

spiral staircases, which occupy the same space

in the tower, that is to say, a person ascending

or desccTiding by one of the sjiirals has the

other above and also below iiim. The water,

filling a cylindrical cistern at the bottom, is

reached in this way, and is brought to the sur-

face on the backs of asses, and by similar means.

Illustrations of this well can be seen in the

book entitled Stampe del Duomo di Orvieto,

published at Rome, 1791. (Compare AVell

Curb.)

C. An open space, more or less enclosed,

and commonly of small dimensions as compared

to its height. Thus, t)'e open space between

walls in which a stair or elevator is placed may-

be s])oken of as a well, while the term is equally

applicable to a wellhole in its more specific

meaning. — R. S.

Absorbing Well. A well sunk through

impervious strata to enable surface water to

reach an absorbent stratum and so be carried

away. Called also Drain Well ; Waste Well.

Drain 'Well. Same as Absorbing Well.

'Waste 'Well. Same as Absorbing Well.

'WELL CURB. A parapet or low wall

built at the niontli of a well to prevent persons

or beasts from falling into it, and so arranged

as to allow of drawing of the water under

proper conditions. The term may be taken to

cover also the appliances for drawing the water,

so far as they are constructive in character and
not mere pieces of machinery. The well curb

of common wells at farmhouses in America and
largely in England is of wood, and often has a

slight roof overhead. This is sometimes en-

larged into a decorative piece of architecture,

especially for a well on the village green, or the

like, or when a memorial purpose is attached

to it.

The well curbs of the Middle Ages have
generally perished. There are, however, some
elaborate wrought-iron canopies and herses ex-
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isting, as notably in Nnremberg and cities of

Belgium, some of which have come clown but

little altered from the fifteenth century. Very

splendid well curbs of architectural character

Well Cuuu, Katisbox Cathedral, Bavaria,
15th Centuky.

exist in some towns of Italy. Thus, one in

Picnza, attached to the Palazzo Piccolomini,

has two columns upon which rests a trabeated

structure treated on either side like a classical

entablature, and from the under surface or

soffit of this trabeation is suspended the wheel

and other machinery for the buckets of the

well. Another at San Gimignano in Tuscany
is much more simple and prol)ably earlier. In

character it is still somewhat mediaeval and
proliably dates from the early fifteenth century.

The liorizontal beam of stone in this case is

supported on sim])le ujirights whicii arc carried

10;j5
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out on the inner side with corbels, so as to

diminish the free bearing of the lintel, which is

loaded with a small ornamental superstructure.

(See Vera da Pozzo.)— R. S.

WKLLENS. FRANTZ ; engineer; d. Dec. 6,

1897.

A Belgian engineer. He was vice-president

of the jury of C'lasse 66 (civil engineering) at

the Paris E.xposition of 1878. For a long time

he directed the works at the Palais de Justice

at Brussels (Belgium).

Nerrolofjie in Construction Mixlernc, Dec. 18,

1897.

WELLHOLE. Any open area of which

the vertical dimensions generally predominate

over the horizontal, and in this general sen.se

not to be distinguished from Well, C, except as

being smaller. In its most specific use, the

clear vertical space about which a stair turns,

or between a stair and a landing or passage

parallel to it ; usually limited by the hand rail

;

but not the hole in any one floor as commonly

as the vertical space left ojicn through two or

more stories.

Well Ccru; Piazz.a dei Si.,N..i<i, Nkkona. Ihk
(.'I'RI! I'RUPER AND THE COLUMNS AND CRI>SS-

IlEAM ARK OF MARULE ; THE BOX WITH WiCKET
IS OF Wool), AND Temporary.

WELL HOUSE. A small house or pavilion

built ip\rr a well.

WERWE, CLAUX DE. (See Claus de

Werwc.

)

WEST END. (See Orientation.)
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WEST INDIES

WEST INDIES, ARCHITECTURE OF.

Tlu>t (if the ishuuls, tlii-ir r.'iiutry (U.strii-ts and

their towns, some of which hitter are of ancient

establishment and contain buildings of the six-

teenth century, and those which have imme-

diately succeeded them, while others are in

architectural character entirely of the nineteenth

ceuturj', and not of its earliest years. The

uundier of communities is so great and they

are individually so petty, the numlier of na-

tionalities and of national influences represented

by these communities is so large, that nothing

can be done here more than to call attention to

a few of those marked peculiarities which make

tlie architecture of the islands interesting to the

stuilent of jilanning and design.

It will readily be understood that tlie

churches are not strongly differentiated from

those of Europe. The cathedrals and larger

churches of Cuba, Santo Domingo, and Puerto

Rico are, like those of Mexico, reflexes of the

buildings of Spain of slightly earlier date, nor

are there, as sometimes in Mexico, any novel

principles inherent in their design. The Angli-

can church of the comparatively wealthy town

of Port of Spain, Trinidad, is, in its jilan, its

general appearance, and its location among

trees, a slighter and less cared for English

parish cliurch, and that is all. The proclivities

of men of the south of Europe are seen in tlie

solid masonry of the Spanish buildings, anil

those of the English builders of the first half of

the nineteenth century are equally visible in the

.slight structure last named. The Spanish feel-

ing for design is well shown in the cathedral at

Cienfuegos in Cuba, and something of it is visi-

ble in the church of Guadaloupe in the same

island, as also in the cupola and its arrange-

ment at Guayama, Puerto Rico. On the other

hand, there is here and there among the British

colonies a small attempt at modern Victorian

Gothic church building, but it is never of im-

portance. The British settler, even in the

oldest colonies, seUom thinks that he has come

to stay; the permanent resident, "the West
Indian," exists, but there are not enough of him
to make a church building community.

Tlie public buildings are impossible to classify.

There is licrc one of considerable importance

;

and, again, in another colony, equally large and

ricli, there is nothing which desen'es remark on

account of its jilan or disposition, or which, in

its exterior design, differs from a jirivate iiouse

somewhat enlarged, or from two or tliree private

houses side by side. Thus, in tiio great British

colony of Trinidad, the governor lived in a cot-

tage which was notliing more than the Lodge
attached to tiie Botanical Garden near Port of

Spain, until about 1876, when a new house was
finislieil wliich has since been the gubernatorial

palace. Even the new house is small compared

with an Englisli country mansion, Ijut it is still

WEST INDIES

a national or, at least, a provincial l)iiilding of

some dignity. So the Captain (ieneral's palace

at Havana— long and low, witii only one story

above the ground floor arcade— has not a very

imposing character, but its patio within is dig-

nified ; and so, to an even greater degree, is the

court of the Club House, which our newspaper

writers call the " Spanish Casino," at Havana.

At Mayaguez, Puerto Rico, is a town hall not

badly d&signed, with an order of pilasters in the

principal story and large open arches between,

and this fronts upon a plaza which is laid out

with a really imposing disposition of jiilasters

and teiTaces, tliough on a small scale.

There mast here be mentioned some of the

curious conditions which obtain in a climate

where there has never been frost in the memory
of man, and where the range of temperature

is very moderate indeed. Thus, where there is

no frost, the conditions which govern masonry

are radically dift'erent. Water is hardly to be

feared by brickwork, even when only fairly well

laid, where the thermometer never goes below

65°. If one walks through the streets of Char-

lotte Amalia, the one town of Saint Thomas
and a busy free port, as soon as the streets

begin to climb the steep hillsides back of the

town, it will be noted that the whole street,

carriage way, foot way, street gutters, and all,

are arranged to take a sudden and overwhelm-

ing flood of water. In the same town a great

deal has been done of late years in the building

of comfortable small houses, and in the dr&ssing

up and fitting with pretty garden walls, and the

like, of these and of the older dwellings; and

all these accessory structures are built of

masonry— of good average brickwork laid in

lime mortar and rather prettily and fantastically

adorned with the material itself. No precau-

tions are taken against the "heaving" or "lift-

ing " or " creeping " of these copings, or of the

foundations ; nor, indeed, is it necessary to

guard your foundation against anything except

the direct nish of a summer flood. Every one

who knows our New England towns is some-

what familiar witli that curious coping which is

made of large boulders, roughly di-essed on one

side so as to form a bed, and then laid upon

the top of a wall, their great mass preventing

for a few years any disturbance from frosts, and

tlie spaces between them, triangular or other-

wise, being covered as best may be for one

season at a time. It is precisely in the other

way that the Danish mason works in the

tropics. He will set a flight of steps the whole

wiiltli of the street, alternating with the slopes

above and below, — providing, in short, a stair-

way a cordone where the grade is too steej) for

a ramp ; and he builds these ste])s of brick set

on their edges, so that each tread is composed

of the face or narrower surface of the bricks set

close together with a small mortar joint. This
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is found to wear perfectly wrll, for the narrow

joint and the fairly weli-niixed and \v(^ll-laid

mortar defy tlie rush of the warm raiits even

when these have accuuudatcd in tlie hillside

above and rush down in torrents.

Now, tlie dwellinj; liouses of olden time seem

to have taken little note of these peruliaritics

of climate, and still less of tliose I'equirenients

of life in the tropics which the older lands of

the sun— India, North Africa, and Java—
have studied. Tlie houses of even sixty years

ago are European houses, (littering in little

except their somewhat inferior constnu-tion

from the iiouse of the mother country— Spain,

Great Britain, Holland, Denmark. Tlie town
of Willeiiistadt, at Curacao, presents on its

harbour fronts just such rows tif gabled houses

as, in the seventeenth century and to day, faced

and still face the canals of Amsterdam. The
dwelling house on a village street in Cuba, as

in the towns of the Spanish Main (Puerto

Cabello, Cumana, Caracas, Ciudad Bolivar), is

Spanisli in character, low, with but few open-

ings on the front, and those heavily fenced, the

monstrous cage of stout wooden bars built out

a foot or more from the face of the wall, so tliat

the inhabitant leaning on the sill can look up
and down the street through the bars which

form the flanks of each cage. If few of these

houses are built in the orthodox way arounil a

patio, it is becau.se the simplicity of life and the

email amount of money spent upon eacli resi-

dence has, in most cases, prevented this. In-

stead of a court surroiuided on every side with

a colonnade with rooms opening from this, quite

like a Roman peristyle and its adjoining apart-

ments, a Spanish colonial house of medium size

is apt to consist of a building on the street in

front, another building on the street or alley in

the rear, and an ojien yard between, divided

from the neighbouring property by a high

masonry wall on eacii side, and aftbrding in

one corner of its breezy extent the most com-

fortable place for the family meals, served at

a table beneath an awning. These liouses are

built directly upon the ground, with but seldom

any cellarage below the principal floor, which,

indeed, is laid with bricks or tiles upon a pre-

pared surface— with nothing else to separate it

from the natural soil.

In the above, and in similar ways, the

Eurojiean house has become adapted to tropical

requirements ; but this change is more marked
in the recent dwellings, that is to say in those

of the last thirty-five years, than in those of any

previous epoch. Tlius, it has been customary

during those years to alter the town houses

from their original aspect, as of town houses in

Southern Europe, by building, outside of their

stone walls, long stretches of wooden galleries

which are enclosed on the outer face by jalousies.

This involves great changes in the internal
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economy. Suppo.se a house standing at the cor-

ner of tw'o streets ; on each side fronting upon

tlii^ street and its own ganU'iJ, lioweV(;r small the

latter may be, you buihl a gallery, like a veranda,

l)Ut enclosed everywiiere with liglit woodwork
with slats like those of the Venetian blind, but

broader. These slats are generally fixed, but

every now and then there is a panel which ojiens

on hinges, and every now and then there is a

glass window set into the slatted wall, the pur-

pose of that window being to give a free outlook

during the torrential summer rain.s, when all

jalousies must be kept tightly closed. The floor

of this veranda is on the level of the floor of

your rooms within ; therefore, you cut the win-

dow-back or i(II(\/i' away, you remove the glazed

sash entirely, and lea\'e free exit from the rooms
within to the gallery. This gallery increases

the size of your house by just so much. There
is no longer any provision for shutting out the

external air. The pretence of the necessity of

shutting easements or sash like those of Europe
is dismissed. Some centuries of experience have

proved to the inhabitants that there is no day in

the year when a thorough draft is not desirable,

and, therefore, one ceases to shut out the winds

of heaven, and resorts instead to various devices

for protecting the flames of kerosene lamps or

candles from too direct sweep of the wind.

Nothing else is to be feared, for there are no
fires nor any fireplaces in tlie house, and dust

must needs be allowed to come in freely and
settle, even in the course of a few hours, visibly

upon floors and furniture. These galleries are

never on the street level, nor, in the countiy

houses, are they very often as near the ground
as the verandas in the United States. In the

city the sidewalk is left beneath the gallery,

which is supported on posts, and in the country

the better houses have the family rooms raised

a half story, or even a whole story, above the

ground level, and the first gallery is also at

that lieight, level with the floor to which it

correspoiuls.

The efl'eet of all this upon the architectural

appearance of the streets is very great. The
street of a prosperous town in a colony of mod-
ernized tendencies shows an almost unbroken
row of what seem to be large wooden houses

walled entirely with window shutters. The fact

that there is a stone or a brick house inside of

this outer shell concerns no one. As for the

larger dwellings in town or country, where the

structure is newly arranged or rearranged, and
where there has been monej" enough to do things

in a fairly convenient way, the marked peculiar-

ity is the opening up of all partitions so that

the trade wind may search out every corner of

the dwelling. Thus, in a mercliant's dwelling

house of Barbados, Trinidad, or Jamaica, to

name the British islands only, the drawing-

rooms and sitting rooms open into each other
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and iuto the entrance passage or staircase hall

|

by doorways set close together

—

i feet 8 inches

of doorway to 2 feet 4 inches of pier ; and these

doorways are not filled by doors, either sliding or

hinged, nor have they, in most cases, porti&res,

unless those of the most absolutely movable

quaUty, easy to put up and easy to take down

and put away. In like manner, partitions

dividing the bedrooms are very often kept to the

height of 8 feet or thereabouts, the remaining

space below the ceiling left open with the slight-

est railing of wood filling up the space between

the solid partition and the ceiling. Whatever

inconvenience this may cause, as not preventing

the free transmission of sound from room to

room, is put up with for the sake of tlie free

admission of air. And in this connection we are

remindcil of the great hospital at Port of Spain,

and tlie boast of the physician in charge con-

cerning its perfect ventilation. Tlie ventilation

consists of the admission of the winds as they

blow, freely, throughout the rooms, above a

height of about 7 feet. The 7-foot screen

shelters the patients' beds, the space above that

and to the ceiling is the opening for " ventila-

tion." Slowly the uortlieni European mind has

reached the conclu.sion that conditions are ditt'er-

eut in the heavenly climate of tlie West Indies,

and has accepted the novel situation.

The above are the marked peculiarities of

building among the West Indian islands. The
conditions of the time are not tavourable to the

development of a new style of arcliitecture. In

an architectural epoch these new principles of

planning and buihling might be expected to

develop something very interesting in an artistic

way, and that before many years had passed.

— R. S.

"WESTMINSTER HALL. (See under

Hall.

)

WESTMINSTER PALACE. In London;

originally an irregular group of buildings of

many epochs, which was nearly all destroyed

by fire in 183-1. Since that time the new
palace at Westminster has been built, which is

nothing more than the legislative palace of the

United Kingilom of Great Britain and Ireland,

or, as it is more commonly called, tlie Houses

of Parliament. This building was designed by
Charles Barry, who was knighted after tlie

completion of the work. Westminster Hall

forms the public entrance to the building, and
this disposition has saved that important struc-

ture from serious alteration, the taking down
and the repairing of the southeni wall being the

only change made. The building enclo.scs

eleven principal courts. The official residence

of the Speaker, the Sergeant-at-.\rms, Lilirarian,

and other ohicers of tin; House of Commons,
and of similar officers of the House of Peers,

are included in the structure. The whole build-

ing i.s an elaborate jticce of Tudor Gothic,
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rather successfully maintained throughout, but

the exterior is a rather monotonous piece of

panelling, similar in all its parts, and there

is not much satisfaction for the enthusiast in

fine art, except in the study of a few of the

large and important wall jjaintings.

The greatest peculiarity is the arrangement

of the two legislative chambers. The House of

Commons affords sittings for only about two-

thirds of its members, and this on benches

which have no divisions, and are like the pews
in a church. There are no desks or other

conveniences for pajjers or for writing. The
accommodation for strangers, too, is extremely

limited, for the galleries on both sides of the

House are for members, and the lower gallery

over the S[)eaker is for reporters. Strangers,

then, are admitted to two galleries at the end
opposite the Speaker, containing in all about

two hundred sittings, and women are admitted

only to the galleiy behind the Speaker and
above the reporters ; which is fitted with a

grating in front and resembles a cage. The
chamber is, indeed, very small, its dimensions

being given generally as 4.5 by 70, and 41 feet

high, and the retention of it in this form, so

that all speakers can be easily heard and all

debates be kept conversational and easy, seems

to be the reason for the anomalies above men-
tioned. The House of Peers is larger, a little

wider and higher, and nearly 100 feet long.

It is also much more elaborately fitted.

— R. S.

WESTON, WILLIAM DE ; architect.

William de Weston built S. Stephen's

Chapel, Westminster, in the reign of Edward
III.

Rpflsravp. Dirtinnarii of Artists.

WHEELING STEP. (Same as Winder.)

W^HISPERING GALLERY. A room,

natural or artificial, so shaped that a whisper

or other faint sound, produced at a particular

point, can be heard at some distant point with

remarkable loudness.

Whispering galleries are usually accidental,

but may without difficulty be predetermined.

They are of two general types— focussing and

conducting. In the one the sound diverging

from the source is received upon some concave

reflecting surfiice, and is concentrated again at

the conjugate focus. One of the best and most
accessible examples of this type is the Statue

Hall— the old chamber of the House of Rep-

resentatives— in the Capitol at Washington.

The ceding of this is a very considerable jior-

tion of the surface of a sphere whose centre is

near the floor. Standing at the centre of this

sphere, one can hear his own whisper returned

to him. Standing at one side of this jioint, he

can whisper, especially if he turn his face

toward the ceiling, to a person standing at an

equal distance on the other side of the centre.
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WHITE
For any position of tlie speaker there is a cor-

res])oiiding point at wlii(-li the whisper is more

or less aci'iaateiy tbcusseil. Tlie ceiling, painted

so that it a]ipears deeply panelled, is smooth.

Had the eeiling been i)anellc(l, the reflection

would have been irregular and the ett'ect very

mueh reduced. The most aeiuu'ate form for a

whispering gallery is that in which tlie reflect-

ing surface is a considorablo portion of the sur-

face of an ellipsoid, that has for its foci the

two points between whi('h there is to be a

communication.

The second type of whispering gallery is best

illiLstrated in the dome of S. Paul's cathedral,

Loudon. A whisfier close to and along the

smooth concave wall i.s continually deflected

inward upon itself liy the wall, is prevented

from spreading, and is thns conducted with but

slightly diminished intensity to the other side

of the dome. The sound, travelling from the

source by great circles, concentrates again at

the opposite end of the diameter on which the

sound is produced. The sphei'ical Ibrni is, there-

fore, in tills case the best.

The essential ditterence between the two
types is : that in the first the sound is

brought to a focus after a single reflection ; in

the second it is brought from the one point to

the other by a series of reflections at short

intervals, and it is in this sense that it is

spoken of as conducted. In the second case,

the convergence of the great circle paths of

successive reflection might be regarded as focus-

sing the sound.— W. C. S.4.BINE.

WHITE. A. Having a surface wdiich re-

flects light as it is received, without change in

its spectral quality ; hence, having a surface

nearly or approximately jjerfect in this respect.

In the arts and trades wdiite wood is almost

any wood of pale colour, yellowish, browuLsh,

or of a greenish gray ; the white coat in

plastering is the finishing coat even if much
speckled, or even of a generally gray hue

;

white armour iu the fifteenth century and later

was brightly burnished steel, as distinguished

from that of blackened, browned, or reddened

surface.

B. In many trades and arts, devoid of

colour, or nearly so ; transparent, or nearly so.

Thus, white glass is clear glass, such as is used

for common windows and tableware.

WHITE FINISH. (See Plastering.)

WHITE HOUSE. In Washington, capital

of the United States
; the oflicial resilience of

the President, finished iu its present form in

1818.

WHITE LEAD. A mixture of the carbon-

ate and hyihated oxide of lead in about the

proportion of three quarters of the former to

one quarter of the latter. In manufacture the

resultant pure white carbonate is seldom more

than 65 per cent ; mixed with 10 per cent of
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linseed oil it forms the paint known as white

lead and oil,

WHITEWASH. A composition of quick-

lime and water, or of a whiting size and water,

used for whitening woodwork, brickwork, the

plaster surface of walls, etc., especially in

cellars. A superior kind of wiiitewash, often

tinted, is i-alled calcimine, or Kalsomine.

WHITING. A preparation of dried and
ground chalk, used in fine whitewashing and
in distemper |iainting, also as an adulterant in

niakiiii,'' |)iittii's for modelling and gilding.

WICKEBUP. Same as Wickyup.
WICKER. A jiliaiit twig, osier, or withe

used in making w'ii'kerwork or basketwork,

also work done and any fabric made in this

way. As applied to the making of closures

with mud or clay, wickerwork is generally

called \\attle (see Wattle and Dab).
WICKET. A small door, gate, window, or

trap ; especially a small door or gate forming

part of a large one, usually specified as wicket

door, wicket gate, etc., according to use.

WICKYUP. (Written also wickiup and
wickeeup. AVikiup is the form adopted by the

United States Bureau of American Ethnology,

in accordam^o \.'itli the system used there.)

Wickyup ; Pai Ute Form, of Tule Rushes
;

Nev.vd.a.. There is gener.\lly an Opening
AT Top.

A. An American Indian hut or shelter com-

posed of bnish, rushes, boughs, or bark ; espe-

cially one of the dwellings of the Pai Ute, which

are built of tule rushes woven over a conical

framework of poles 8 or 10 feet high, and

also in some localities of rough cedar (juniper)

or pine branches covered with boughs and twigs

from the same trees, and open to the sun for a

third of their circumference.

B. Tliroughout the Western United States

any rude, temporary shelter or haliitation.

The derivation is from the Algonquin, though

Dor.sey suggested (p. 275, 13th An. Bep. Bn.
Etli.) an origin in the Dakota word imJceyapi,

the plural of wakeya, a form of skin tent. The
word is found in many of the Algonquin dia-

lects. In the Sac-and-Fox-AJgonquin it occurs

as wigiap and wikiapi, being, according to Gat-

schet, their form of the word " wigwam." In the

Meuomini-Algonquin it is wikiop, a habitation
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of bark, bnish, or wood. According to Hoffman

(1-tth An. Ri'p. Bu. Eth.) it is a corniption of

wikomik, which in timi he derives from wigi-

wam (wigwam). It would appear, however,

that inasmuch as iciki is a word for home and

wkop is basswood bark, that a probable deri-

vation is from a compound of these two, luiki-

wckop, denoting a home covered with basswood

bark (or with mats of basswood bark) as dis-

tinguished from one covered with another mate-

rial. Tliis would be contracted according to

Indian habit into wikiop. (See Communal
Dwelling; Wigwam; Tipi.)— F. S. Dellen-

BAl"GH.

WIGWAM (pron. wig'-wahm). (From the

Algonquin, wigiwam, ivekhcam, and icic/ewam.)

Hoffman derives icikomik, another Algonquin

name for a house, also from wigiwam, but this

would apjiear rather to be contracted from

something like wikimatik; " iviki," home, and
" matik," tree or wood, and meaning a house

of wood or logs, as distinguished from wigiwam,

derived from wigi (wigwas), birch bark, a house

of birch liark. The American languages differ-

entiated and eliminated in this manner, and it

is probable that the variation in the Algonquin

terms for house arose, at least partly, by <liffer-

entiations, combinations, and contractions (see

Wickyup). Tiie derivation of wigwam is also

given from ivek, his house, or irekoicaii, their

house. When the dialects of Algonquin have

been more thoroughly studied, the confusion

now e.xisting as to tlie derivation of wigwam,
and other terms, will disappear.

A. An Algonquin house, built of poles and

bark or mats, varying in size and shape accord-

ing to locality and tribe. It was generally cither

circular or a flattened ellipse. It was made by
planting [joles in tlie ground and bringing their

tojjs together. The Ojibwa brought them to a

point witli a curve outward, that is each pole

was l)ow-shaped, the convex side out. The
Menoniini form was a flattened ellipse with the

poles forming an arched roof; and when the

wigwam was quadrilateral its roof was arched.

The covering was of various kinds of bark, and
also mats of woven basswood bark, and skins.

The covering was held in place by a second

series of poles tied through to the first ; and on
the inside horizontal poles were added for brac-

ing. A liole was left in the top for a smoke-
outlet. The size on the ground was about 10
by 14 feet for the oblong, and 10 to 16 feet

for the circular. Tiie height was from 6 to 10
feet. The ([uadri lateral were much larger, being
sometimes .50 or more feet long.

B. In popular use, any Red.'^kin habitition,

except the stone and adobe iiouses.

C. In the United States a large building,

more or le.ts permanently constmcted, used fur

political meetings. These were originally rude
board structures of a tomjiorary nature, but
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some substantial buildings are now so called,

as Tammany Hall, Xew York, which is often

spoken of as the " Wigwam." (See Lodge

;

Long House ; Tipi.)— F. S. Dellenbaugh.
WIKOMIK. An Indian habitation made

of logs, bark, or other material
;
probably origi-

nally meaning specifically a house of logs ; a

wigwam. (See Wigwam and Wickyup.)

WILARS DE HONECORT: architect.

Wilars, thought to have lielonged to Honne-
court, a village near Cambrai (Nord, France),

is known by an album of sketches jjreserved in

the collection of manuscripts taken from the

Abbey of S. Germain des Pres, which are now
in the Bibliotheque Xationale, Paris. In the

fifteenth century the volume contained forty-one

leaves of vellum. There are now but thirty-

three. The drawings are made with lead or

silver point, sometimes inked in. The book

contains numerous figures probably taken from

sculpture or glass, sketches of architectural de-

tails, such as the plan of the towers of Laon,

the rose window at Chartres, the rose window
at Lausanne, and many mechanical devices.

From internal evidence contained in his book, it

is supposed that he was one of the leaders in the

develo]:)ment of Gothic architecture in the thir-

teenth century, and that he built, between 1227
and 12.51, the choir of the cathedral of Cam-
brai, which was destroyed during the Flinch

Revolution. About 1244 he visited Hungary.

The apse of the church at Meaux and the

chiu-ch at VauceUes, also some buildings in

Hungary which show French influence, have

been attributed to him by ditt'erent writers.

Villard de Honnecourt, Alb)im (edition Las-
sus-Darcel) ; Wilars de Honecourt, Sketchbook
(translation by Willis, with essay by Quicherat)

;

Garlins. Remarks on the Album of Villard de
Honneciivrt.

WILDERNESS. In ornamental gardening,

of the formal sort, a part of the grounds less

regular in treatment, and suiijiosed to have

some (if the wildness of nature.

W^ILKINS, WILLIAM, M.A., R.A. ; ar-

chitect ; b. 1778; d. Aug. 31, 1839.

The eldest son of Henry Wilkins, the author

of a book on Pompeii, published in Rome in

1819. In 1 800 he graduated at Cains College,

Cambridge. In 1801 he won a travelling schol-

arship, and spent four years in Greece, Asia

Minor, and Italy. He erected various buildings

in imitation of Greek architecture. Among
the many works p\dilished by him are The Civil

Arrhi/ectnre of Vitniriii.i, a translation, pref-

aced by a Hiiftorji of the Bine and /'rofjress

of Grecian Architecture (folio, 1812-1817),

and Proliisiones Architectonicie (4to, 1827).

Kcilgrave. Dirtionnr;/ of Artists.

WILLIAM OF SENS; architect.

In 1175 the chajiter of the cathedral of

Canterbury (England) undertook the reconstnic-
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tioii iit'tliiit building, wliicli liad liceii destroyed

hy fire in 1174. William ul' Sens (Yonno,

France) was eni])loyeJ as arehitect, ami built

die walls, pillars, triforium, and clearstory of

the choir, and completed the vaulting of the

choir aisles. Ho was prepiiring to turn the

great vault of the clioir, when (about Se|)t. 13,

1178) he was thrown from a scaffold, receiving

injuries from wiiich he died two years later.

It is supposed by Violh't le-Duc and others tiiat

he built a consitlerable part of the cathedral of

Sens before he went to England.

G. S., Clirimolorjical History of Canterbnri/

Cathedral ; Willis. CaiUcrbitry Cathedral ; VioUet-

le-l)uc. Dii'tioiniitirt'.

WILLIAM OF WYKEHAM ; architect

;

b. \:yi\\ d. Sc|it. 27, UU4.
He was born at the village of Wickhani in^ar

Winchester (England), and was educated at the

priory school at Winchester. He early became

known to Bishop Edingdon of Wincliester, who
employed him on the catiiedral and recom-

mended him to the king. In 1319 he was ap-

pointed king's chaplain. October 30, IS.oO, he

was appointed surveyor of the works at Wind-

sor Castle. July 10 he was made chief warden

and surveyor of the royal castles of Windsor,

Leeds, Dover, and Hadleigh. Wykeham made
important additions to Windsor Castle. In

1361-1367 he built Queen.sborough Castle.

He was made keeper of the Privy Seal and

king's secretary in 1364. According to Frois-

sart (Chronicles) he had at this time attained

such power " that by him everything was done,

and without him they did nothing." October 17,

13(57, he was made chancellor of the kingdom,

and Octobei- 1 of the same year was consecrated

bishop of Winchester. March .5, 1380, he laid

tiie foundations of New College, Oxford, and

March 26, 1387, commenced S. Mary's College

at Winchester. In 1394 he commenced alter-

ations at Winchester cathedral. He began the

reconstruction of the nave and aisles, which was

not completed until after his death. In re-

building the church Wykeham used the e.xist-

ing Norman masonry, transtVirniing it into the

})erpendicidar style of the time.

Lowtli, William of Wijl-rham ; Moberly, Will-

iam of Wykeham; Willis, Architectural History

of Winchester Cathedral.

"WILLIAM THE ENGLISHMAN : archi-

tect.

He succeeded William of Sens (see William

of Sens) as architect of Canterbury cathedral,

and in much of his work simply carried out the

designs of his predecessor. The new Trinity

chapel or chapel of Becket was built entirely

imder his direction.

Willis, Cantcrhnry Cathedral.

WIND (pronounced to rhyme with mind).

A bend, twist, or crook, such as occurs iu some

timber in drying.
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Out of Wiiid. Free from bends, twists, or

crooks
;
i)erlectly straight and true, referring to

timber, boards, panel work, or any artificial

surfui-c, as a plasfcr wall, etc.

WIND-BREAK. An arrangement of verti-

cal poles, bushes, boughs, liundled rushes, or of

stones, in a semicircle or in a straight line, as

a shelter from wind. Used by American ln<lians

al.so to protect tent entrances. The wind-break

in winter is often extended entirely aroun<l the

Tijji.

WINDER. A step, more or less wedge-

shaped in plan, adjusted to the angle or curve

of a turn in a stair, as described under Step.

As a winder caimot conform in width to the size

assumed for the fliers, this regular spacing is

usually— in good work— measured on the

curve naturally followed by a person ascending

with his hand on the rail along the well or

newel side. This is usually taken as a curve

parallel to the rail, and from 15 to 18 inches

from it. The risers of such steps should not, in

good work, radiate from a common centre excejit

in the case of a winding stair. It is more conven-

ient, as well as safer, to cause them to converge

somewiiat before the actual turning place is

reached, so that the fliers pass almost insensibly

into the winders. The common plan in an ordi-

nary stair, and one to be generally con<lemned,

is to jjermit three, "or even four, steps to occupy

a quarter-pace (see Pace), with risers radiating

from a common point. (See Balanced Step,

under Step.)— D. N. B. S.

WIND-GUARD. A cowl for a chimney.

"WIND-LOAD. (See Wind Pressure.)

"WINDO'W. An ojiening for the admission

of light and sometimes of air into the interior

of a building ; and, by extension, the tilling of

this opening with glass, as usual in modern

times, with the frame and sash, or casement,

and their accessories. The term is usually

confined to openings in vertical or nearly verti-

cal surfaces, as walls. It is impracticable to

distinguish in terms between the opening and

the filling, as can be done between Doorway

and Door.

Windows are of comparatively little conse-

quence in countries where the liabits of the

people are liased upon life in the ojien air.

Such coimtries are, in modern times, only those

of the trojiical zone ; but in antiquity, for rea-

sons that are not wholly clear, the peojde of the

Mediterranean lands lived as if their climate

were tropical and without a winter. Hence

windows are not known to have existed in

Greece in classical times ; they were rare in

Grecian lands elsewhere : and although the win-

dow was certainly in use among the Romans

of the later Pvcpulilic, there are almost no

instances known to us of windows in the usual

modern sense, either in Pompeii or among the

ruins of monuments elsewhere iu the West,
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previous to the fifth century a.d. Rooms of

private houses opened on courts (see Atrium

;

House; Peristyle), and generally received light

and air only through doorways of greater or

smaller dimensions, the sitting rooms of differ-

ent kinds having high and wide o]5enings, with

little but curtains and low screens to separate

them from the court or garden. The sleeping

rooms (see Cubiculum ; House) were very small,

and had besides the door of entranc'e merely one

or two very narrow loopholes high in the wall.

There is found in Pompeii an arrangement by

which a cubiculum had a small door as well as

a large one, which latter could be barricaded

Window, Fig. 1 : In the Palace at Chaqqa ob
Shakka; ;iD Century a.d.

and left open in warm weather ; but nowhere

is a window of the usual modern sort known to

exist. The Romans, moreover, >ised glass for

windows Ijut rarely, though it is known that

they luiilcr.^tiind the glazing of sash.

WINDOW, PART I. The Ardiiterfurcd

Tn-ii' iiK'nl (if l/ir I tjieitiiiij. Tills depends

chiefly upon tlie cliaracter of the wall, though

where a permanent framework divides up the

window opening, this may have great influence

upon the general design. Thus, where slabs

of plaster or of marble, pierced with larger or

smaller openings, fill \ip the whole window
space (as in some JJyzantinc and some modern
buildings), or where l)ronze gratings, with

Kcpiare openings .set diagonally, are used, or a

copy of these in marble, as in some Roman
lOGl

WINDOW
Imperial buildings, it became easy to open very

large spaces, such as tLe lunettes under the

intersection of vaidts with walls, and this with-

out losing a severe architectural character.

The private buildings of the third and subse-

quent centuries down to the twelfth century

have disappeared, leaving behind them no im-

portant trace. Only in tiie deserted towns of

Syria have the stone-built edifices kept their

shape and ordonnance. Figure 1 sliows a very

early Greco-Roman window, probably of the

third century, and we need not doubt that such

openings as this were somewhat common in

Roman country houses. This window is in the

second story, the larger opening nearly 6 feet

wide. Figure 2 is a much smaller window, and

is very like many which existed thirty years ago

in the earliest still existing Romanesque houses

of Western Europe. It will be noted that here

iiiiiifiiiiiiiims^
Window, Fig. 2 : Private House at Khurbet-Hass.

the spanning of the opening by a lintel, and the

supporting of that lintel liy uprights, as well as

the apparent serving of pilasters for the same

purpose, are the essential characteristics. The
window is here what it became so commonly in

later times, a chief element in the design. The
form of a lintel supported by a column existed

even into the Gothic period in Belgium and

other Northern lands. In general, however, the

earliest Romanesque windows were single lights,

and these had semicircular arched heads except

in the commonest work. Tlie lancet windows

of early French and English Gothic (see Figs. 3

and 4) show the same type, with merely the

substitute of a pointed for a round arch. These

two figures show the outside and the inside of

very similar single lights in churches. The

fact of the interior being much more highly

adorned than the exterior is not merely because

the one church is larger than the other ; it is a

marked iioculiarity of the early media;val archi-

tecture tliat the interior is always richer, and

this applies especially to the window and door

openings. Figure 5 is also tlie interior of a lancet

window, and this time almost devoid of orna-
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Window, Fig. 3: Witney Chukch,
Oxfordshire ; c. r220.

Window, Fig. D: Witney Church, Oxfordshike;

Window, Fig. 6: Salisbury Cathedral; c. 1225.

Window, Fig. 4: Church at Saint Ouen
(Calvados) ; c. 1225.
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ment. In all these cases the glass in small

quarrels is modern, though the ancient work

was probably like it.

WINDOW
the openings below are widened until they fill

the whole space between two buttresses, having

Imt a narrow monolithic muUion to separate

Window Fig 7 S^li^ulkv (.athedkal ^obth Ira-Nsept c 1225

For the beginnings of the traeeried window

see Tracery, Figs. 1 and 2, in which two

pointed lights with but a narro^i' ]iier lietween

them are surmounted bv a rondel enclosing a

Window, Fio. ,S: Stone (.'hi i<( h. Kent; c. 1210.

cusped ijuatrcfoil. It is easy to see that the

enlargement of all these three openings from

wliat they are in Fig. I gives us the tracery

shown in Fig. '2 (Tracery), where the rondel

above ])Uts on tiie form of a rose window, and

1055

them. Figure 6 (Window) shows the same influ-

ences at work with somewhat less elaboration,

and with a larger sense of the importance of

the bounding and enclosing arcli, for in the

Window, Fio. U: The Deakhkv, Mokwkh; c. 12,"iO

Chartrcs window (Fig. 2, Tracery), that arcii

has not interested the builder much, while in

Fig. G of the ])resent article it is seen that the

architect has cared more fin- the generally

pointed shape of his window than fur the ilc-
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tails of its subclivision. In Figs. 7 and 8 is

shown a very curious system resulting naturally

from the heavier walls of tiie early Englisli

Gothic work. In France, at the same time, tlie

Window, Fig. 10: Botton Church,
WiLTSHIKE ; 1250.

vaulting principle had come to control tiie whole

design, and the space beneath each wall arch

and between two buttresses was treated like a

great opening to be filled with glass ; but in

England the wall still interested the builders,

and a natural way to make a window in a very

thick wall was (Fig. 7) to make an outer arcade

with four arches filled with glass, and an inner

arcade with six arches with very slender col-

WiNDOW, Fig. 12: The Broletto, Monza; c. 1270.

umns and with no filling of any sort between

them. Figure 8 shows the same principle, of

somewhat later date and with still more refined

forms.

About the middle of the thirteenth century

the traceried window had assumed the most im-

portant place, and Fig. 9 compared with Fig. 6

will show how this traceiy itself had been re-

fined and made more delicate as well as more
logical. Figure 10 is a single light of the same
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epoch, showing in an interesting way how the

feeling for ciisping, .so iniiiort.-uit in all tracery,

finds expression even in a single opening. In

domestic work at the same time windows were
becoming larger, and were getting to be filled

with more elaborately finisheil casements. It

was, therefore, natural to make the actual win-

dow heads square ; and in a building of jiointed

style this could be included beneath a pointed

arcli with advantage both in construction and
in utility (see Fig. 11). Figure 12, however,

shows a window which, though taken from a

building of civic jjurpose, is as badly arranged

as possible for the convenience of handling case-

ments. This, however, was in north Italy,

where conditions of life were very diti'erent.

Figure 1.'5 shows a French (iotliic window in

which the iireiiaratioii for the woodwork has

Window, Fig. 14: Thurnino Church, Hunting-
donshire; c. 1300.

been carried so far that the stone mullions are

cut with a deep blade in wdiich a bolt hole is

made. The arch is a mere simulacrum, each

arched head, including the cusp, consisting of

two pieces only. In Fig. l-i the simplest

tracery of the close of the thirteenth centui-y is

shown as it appeared in the simpler English

churches, and in Fig. 15 is shown that which

replaced at the same period the earlier lancet

window. The form, resulting from a Hat lintel

partly supported by two corliels of slight jiro-

jection, and the head thus resulting modelled

with simple splay or with more elaborate cut-

ting, but always mitring at each angle and

carried around each curve, remains, from that

time, a favourite form, more especially in Eng-
land.

In the middle of the fourteenth century the

square-headed window becomes very common,
and in elaborate buihlings is filled with tracery
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\\ iM>uw, Fig. 11: Rue Briconnet, Toues; c. IL'OO.

W
Window, Fig. 13: Housk in \U v. iib Rapin, Tours; c. IL'f^ii.
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in accordance with the style set for the l:irger

and pointed openiiii^s. (Jreat ingenuity is shown

in tlie arranging of this tracery, and tiie t'orins

resulting are sometimes very beautiful (see Figs.

Window, Fig. 15: Thanington Church, Kent;
c. i;joo.

16, 17). Figure 18 isa single light of the .same

epoch. Figure 1 9 is the exterior view of a manor
house of about 1375, the fenestration of which

is very interesting. Figure 20 shows the small

Window, Fig. Iti: Ardley Chukch, Oxford-
shire; c. 1350.

square window near the ground (see Fig. 19)

immediately below the sill of a larger one, this

latter view being taken from within, which

accounts for the discrepancies in the arrange-

ment of the head and sill. The term " low
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side window" is sometimes ajjplied to such

windows as this, but without sutHcient cause.

Window, I'm. 17: Denford t;]ii'](i ii, North-
amptonshire; c. 1350.

The windows of the Renaissance in Italy, of

the Renaissance in the North a century later,

and of the .subsenuent neoclassic styles, are so

varied in the character of tiieir design that it

Window, Fio. 18: Appleford Church, Berk-
shire; c. 1.350.

would be hard to give them in sequence. (See,

for the Italian Renaissance, A'ol. I., cols. 50,

223, 225; and Plates XL, XIII. For the

French Renaissance, Vol. I., col. 11; Vol. II.,

cols. 150, 349, and Plate XV. ; Vol. III., cols.
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186, 273, 277, 279. For later neoclassic.

Vol. I., cols. 603, 806, and Plate XXVI.
;

Vol. II., cols. 21, 241, 373, 801, 807, and

Plates VII., XVI., XVII., XXII. In Vol.

III., cols. 51, 303. For modern work, see

Vol. I., Plates III., XIX., XXXVI. ; Vol. II.,

Window, Fig. 19. Sutton Courtenay Manor House, bERivbHiKE

cols. -117, 819.) Tlu' simpler form of window

in wiiich some neoclassic decoration is attempted

may he instanced by Fig. 21. — R. S.

WINDOW, PART II. The Fitting of (he

]Viiiil(jir Ojii'iiiiKj irilli a Fritme to receive the

Glasfi. This may be wliully architectural in

WINDOW
put into window openings of a building not yet

completed. It may be slight and rougli, though

more permanent, as in stables and various fac-

tories (see Hit and Miss Window, below). Again

the Casement or Sash (see those terms) may be

very elaborate in make and fittings. Figure 22
is an elaborate Swiss

window in a wood-

built house, with

hinged casement,
bull's-eye lights in

simple metal frames,

and a wicket. The
arrangement still ex-

isting in north Ger-

many involves double

windows with an air

space between them
during tlie winter, the

jiermanent casement

usually ojiening inward

and tlie temporary sa.sh

put up nearly flush

with the outer wall.

In this temporary sasli

a wicket opens, usually

one to each window, and

this is all the chance

for ventilation during the four or five months
of cold weather. Such double windows are

comparatively rare in the United States ; but

it is to be desired that window frames should

be planned with special reference to putting

theni up, and fitting them so that tiiey can be

opened wide upon occasion.

-^..^—„...,„JCyMi -ii

WiNDow, Fio. :;o. »

character, as in the case of the Roman bmn/.c

gratings and the mciha'val tracery (for wldcii

sec Part I. and Tracery). It may be slight and
altogether temporary, as wlicrc a wooden lunged

shutter fills the whole si)ace when closed, or as

where tem])orary sash or white cotton cloth is
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Window, Fic. 21; Wadstena, Province or

Oestekgotlani-), .Sweden.

Tlic usual form of a window in a dwelling

hou.sc, hotel, business building, or ])ublic build-

ing is an olilong, with its length set vertically
;

but there are exceptions, iTivolving peculiar

treatment of frame and sash or casement.

Thus in English country houses, ancient (see
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cuts, Bargeboanl ; Half Timbered ; and Plate

XIV. of Vol. II.) and modern, it is not infre-

quent to open one side of the room into a single

wide and low window (the sill about 3 feet 4

inehes from the Hoor, the head about 3 feet

higher, tlie \vh(jle width 7 or 8 feet), divided

into several lights each of tlie whole height of

the window, and eaeli fitted with a single case-

ment of light ironwork. So in recent Ameri-

can work windows have been built nearly as

follows: opening in wall, 10 feet wide, 7

feet high, with the sill '2 feet 8 inches above

the floor ; one heavy transom, about 4 feet

above sill ; the space above the transom filled

with two or three swinging casements between

mullions ; the space below tlie transom fitted

with a fixed frame holding a single sheet of

plate glass. Many modifications of this

arrangement will suggest themselves.

In pul)lic buildings, where adequate sys-

tems of forced ventilation are in use, fixed

sash are preferred as allowing no interference

witii the regular .supply of air ; and this will

tenil to become the rule in such cases. It

is jirobable tliat, in tlie case of any one room
or hall, the ciioice will be made between full

forced ventilation with fixed window frames

and sash, and movable sash or casement

with no system of ventilation.

Part III. is devoted to the consideration

of decorative glass, usually cohjnred, and the

filling of windows so as to make them archi-

tectural in the highest sense. The more ordi-

nary glazing of windows may be treated here.

The high cost of glass during all periods

previous to the first improvement, intro-

duced about 1830, caused the general adop-

tion of small lights, which, even when
y^^J^,J),

involving much labour in glazing, whether

with wooden or metal sash bars, was
cheaper than paying for larger sheets of

glass, and, moreover, provided that, if a

piece were broken, the loss would be com-

paratively slight. In the country houses of

moderate cost throughout France and England

glass was used in small quarrels (not exceeding

eight inches in greatest dimension) ; in the cities

window glass hardly exceeded under any cir-

cumstances what is now a small light, about

10 by 12 inches; as late as tiie close of the

seventeenth century even the superb halls of

Versailles could not have mirrors of a size

greater than twice the above in each dimension.

The consequence of this was the inevitable ap-

pearance of the window from the outside as

being in great measure part of the wall. A
closed window could not be like the open win-

dow, a positive hole made in the wall substance.

This fortunate circumstance, of great value in

domestic external architecture, was done away
with by the introduction of large lights, not

merely of plate glass (see under Glass) but of
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large sheets of window glass at no great cost.

In the cities of Europe, even sliops of con-

siderable display previous to 1820 hardly pos-

sessed any siiow windows in the modern sense.

The bow windows (see Bow Window, and under

Bay Window) were indeed filled witii glass, but

the lights were small and the sash bars heavy.

It was nut until a time within the memory of

living man that the first large i)late glass shop

windows appeared, and these were usually made
up of four or six lights ; the single light siiow

window with a single piece of plate glass con-

taining 120 .square feet or more having been

very rare until long after the middle of the

nineteenth century.

The uiiarchitectural effect produced by these

vast sheets of material, which are at once nearly

ow, Fig. 22: Double, with Wicket, in a Swiss
CH.4LET.

A, ek'V.ition ; J5, pKin at a scale I'mir times as preat ; the elear width of
each half is about :i' &" : tlie wicket about 1' 2".

transparent and with a surface so brilliant that

it reflects external objects if any dark surface

be arranged behind it, has brought about tlie

attempt, repeated in many forms, to fill a part,

at least, of the window opening with glass of a

very different appearance— with leaded sash

and coloured, or, at least, obscured glass, which
will give an architectural and somewhat decora-

tive effect— leaving the i^erfectly transparent

plate glass to the show window proper next

above the sill. As yet no very successful result

has followed.

Another modification of the glass filling of

windows is seen in the prismatic lights used

for mills and factories of different sorts. By
means of this glass the rays of light are thrown
horizontally into the room, and thus workmen
at the greatest j^ossible distance from the win-

dow, 18 or 20 feet, may be exjiected to receive

daylight nearly as abundant as that which is to

be had nearer the window opening. Different
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patent arrangements have been proposed to

cover tlie use of this kind of ghiss, and the

business houses controlling these are proposing

to introduce them into business buildings aud

dwellings.

Rough plate glass, corrugated, marbleized,

and ribbed glass are rarely used in windows,

perhaps only when the window looks into some

light court or illuminates a closet, bathing room,

or similar office. — R. S.

WINDOW, PART in. The Translucent

Filling of the Lights. In the following para-

graphs tlieword "glass,"used simply, meansglass

coloured in the mass, except in the case of design

in uncoloured glass or ex grisaille. Glass which

is coloured in its body, while molten, is called

Pot metal (which see), and it is to this division,

especially, that the word "stained glass" is inac-

curately applied in ordinary phrase. Properly

it refers to a transiiarent colour, which is

fastened to the surface of glass by the action

of heat, but differs from painting with enamel

colour in being fastened by cementation and in-

corporated with the glass. This manner is

almost entirely confined to one colour, yellow,

made from silver— hence called yellow stain

(see Silver Stain under Stain). Painted glass

means glass that has had paints made of enamels

fused to the surface of the glass by means of

heat, wliether that glass be coloured in substance

or relatively white.

The breaking of surfaces, either dark or

light, by opposing divisions, that is to say, of

light on dark and ilark on light, has always

been a pleasure to the instinct of man. The
necessary openings in objects of use, either

buildings or utensils, have been filled in by

various modes of ornament
;
perhaps first based

on utility, but continued for pleasure. Tlie

artistic ingenuity has been exercised to make
these divisions unite handsomely witii the edges

of the openings. This we see distinctly in the

divisions of windows that we call tracery (see

Tracery and Window, Part I.).

It is not only the division which abstractedly

gives pleasure to its shape, biit also tiie sizes

and shapes through which light passes, thus

modifying the quality of the ligiit, and them-

selves affected by tiie light, so as to present

differences of light and dark, and simulate gi-ada-

tion, making what the artist calls values. It

is upon these general considerations that the

successful artistic filling of windows is based.

In certain countries of little development in

methods, but of sensitiveness to beauty, mother-

of-pearl shells have been used, for instance, to

give a pleasant value of light by the irregular

breaking of the anxiw. At a gi-eat distance this

irregidar semiopacity connects with the definite

forms of such divisions as tracery and bars and
leading. In the same way, at various epochs,

aeinitransparent slabs of stone have been used
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for the purpose of tempering the light in a hand-

some manner. When glass was first made and
used, in remote antiijuity, it would seem natural

that it should have been used in some such way
as above described. But we have no trace so far

of a very remote use of glass in openings of

buddings.

Glass slabs have been found, and, as before

said, translucent stones were certainly used.

Here ami there we find descriptions that may
mean a great deal. In Ceylon there is inicer-

tain record (in the Mahavan.sa), of the date 306
B.C., mentioning "windows with ornaments like

jewels, which were as bright as eyes," indicat-

ing, perhaps, such methods of decoration as were

formerly in use in Europe, and still in the East,

by which means small pieces of glass, coloiued

or uncoloured, are fixed in frames of marble,

stone, or stucco, so perforated as to form

patterns.

We know that, far back as we can go into

antiquity, we find glass made for ornamental
purposes ; and the skill and taste shr wn in every

ancient example implies already a preceding

industry long established.

The Egyptian remains indicate great mastery

over glass, and the Egyptian records refer to it

in a remote antiquity. We know enough from

the extraordinary fragments of glass made in

Rinnan times to feel rjuite certain that the men
of that day were consummate masters in count-

less variations of process. Their materials, also,

are not essentially different from those that we
are especially using here to-day.

Our imagination, therefore, can be indulged

in making images for ourselves of possible wall

openings and wall spaces filled with beautiful

glass, used by the Roman, the Byzantine, the

Gaulish, or the Eastern artist.

In the Western world, when we come to the

twelfth century, we have remaining examples

implying that they are made in succession of

earlier work. But whether we have any hesita-

tion in admitting that the Western world of an

early date— the Greco-Roman period-— em-
ployed coloured glass for ojienings, such as

windows, we certainly can admit that the East-

ern world indulged in modes of translucid

decoration of buildings at a remote period. It

would appear that witii the first relations of

Rome with Asia there came into Italy mosaics

composed of coloui-ed glass paste, again not es-

sentially different from what we are using here

to-day. When the empire was established in

Byzantium, came vases of coloured glass higidy

valued in the West already in the seventh cen-

tury. The East is mcu'e or less imchangealile

;

and the opening.s, filled in with stucco, or with

marble, either translucent or o|)a(iue, into which

arc fitted bits of glass of various coloiu's, and

wliich we see in buildings of the thirteenth and

fourteenth centuries in Asia or in Egj'pt, must
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belong to a very uncieiit tradition, whose origin

may perhaps bo toward l^crsia.

Tlie u.se of glass in the Aral)ic windows is

ancient and ))(ii]its to previous siiiiihir uses.

There are typi(-;d wirjdows in Kgypt going back

to the fourteenth ecntury. Some are merely of

one tint, carefully chosen. Others are described

by Mr. Gayet {IJ'Art Arabe), as follows :
" The

window is merely a frame of plaster in which

the design is cut out. Little pieces of glass,

rudely shaped, are inerusted in each opening of

the network. When in place tliese jierforated

panels produce a singularly artistic, eti'ect. The
theme of the decoration is that of the larger

decorations of pottery— a bunch of flowers

and a cypre.ss. The decoration is symbolical

:

the bouquet of flowers is a prayer rising with

its perfume to Allah. As to the cypress, it is

to the Arab tlie tree to which Satan was

chained, an emblem of life and delivery ; for

the Persian, the image of a soul tending to

heaven. Smaller windows have hardly more
than a flower pattern or an arrangement of

polygons. But, owing to the idea of the nature

of the window, the full spaces are more im-

portant than the empty ones ; and under the

light of the east the rays of the sun, filtered

through the red of tulips, the violet of jacinths,

the yellow of i)ansies, the white of anemones,

the green of the cypress, drop into the building

in a powdering of opal, of gold, of purple, of

sapphire, and of emerald, in a light dim and

melancholy. From the narrowness of the open-

ings the light seems to come from afar. Under
the domes of the tombs its charm is strangely

sweet and sad, and one regrets that the archi-

tects have not closed more bays that he might

light them in with similar glazed openings."

The most beautiful windows of the Arabs are

those of the Baharite period. Similar use of

glass occurs in India, in Persia, and in the

mosques of Jerusalem.

We can see that all this resembles the use

of cloisonni^ enamels, whose existence quite far

back, and certainly common in the Byzantine

period, would be but one step from the joining

of glass by heavy lead or heavy metal instead

of the divisions of gold or copper.

It is a question whether it is worth while to

indicate the various accounts of glazed orna-

mental windows, prior to those that we know
in the West. It is evident from the make of

the first ones that exist, whose date is certain,

that they represent a result of much previous

experience.

The precision of the work shows no hesita-

tion or trial of the means employed. Already

as far back as the fourth century, windows of

magnificent colour adorned the Basilica of S.

Peter, according to Anastasius the Librarian,

and earlier than that Lactantius speaks of col-

oured windows being frequent. S. John Chrys-
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astom and S. Jerome have mentioned coloured

glass of chapels in the churches. Pru<lentius

at the beginning of the fifth century says of

the windows of S. Paul beyond the Wall.s,

" In the arcaded windows are various coloured

glasses ; thus glitter the meadcjws adorned by
the flowers of spring." Sidonius ApcdUnaris

describes the tilling of the windows with bril-

liant and many-coloured glass in a chapel

erected at Lyons by Patiens, bishop in 450.

Fortunatus compliments the Holy Bishops who
fill the basilicas with glass, and sings of the

first lights of dawn thnnigh the illumined bays

of the cathedral of Paris, whose expenses were

paid by King Childebert. He also celebrates

the seventy-two windows which lit the church

of S. Martin, rebuilt by Gregory of Tours

after the tire of 525. Gregory of Tours him-

self speaks of the windows of the church of

Izeure, which were detached from their open-

ings by a thief who thought that their splen-

dour might be the result of gold and silver, and
hence tried to melt them. S. Bennet Biscop

brought to Wearmouth, from France, toward

680, men skilful in the art of glass. Hincmar,
Archbishop of Reims, in the month of April,

845, placed coloured glass in the cathedral

which he had completed. In 863 Charles the

Bald grants residence with income to the glass

workers, Ragenulf and Baldenc. It is said of

Adalbern, Archbishop of Reims in 969, that he

adorned his cathedral with windows represent-

ing historical subjects. Roger and Herbert,

clergymen of Reims, famous in their art, exe-

cuted, about 1060, windows for the Abbey of

S. Hubert in Ardennes, ordered by the Countess

Adelaide. The cathedral of Le Mans was
tilled with stained glass by Hoel, bishop in

1081. Eraclius wrote on the painting of glass a

treatise, in the tenth or beginning of the eleventh

century. Desiderius, Abbot of Monte Casino,

orders the colouring of the windows of the Capit-

ular Hall and Chapel, 1058-1066, and Leo of

Ostia in the next century describes the making
of these windows in a manner that shows the

similarity of methods to those later employed.

About Theophilus and his essay we speak
elsewhere. ISftir is it to be forgotten that S.

Bernard, in the severity of his monastic build-

ing, forbade decorated windows of colour. The
general chapter of the order in 1134 decides

that they shall be white without any cross and
any colour.

With this we come to the twelfth century,

whose windows remain in part to us with those

of the thirteenth century, and represent the

beginning of the great period of mediieval art in

glass. F'or one of the windows of the cathedral

of Chartres, a claim is made that it may have
been executed before 1113, having escaped

the fires of 1120 and 1194. This is known as
" Our Lady of the Beautifid Glass." It would
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not be far in date from the beautiful panel of

Veiidume, also representing tlie Virgin and lier

Son, and executed somewhere about 1170 or

1180.

The glass of the twelfth century and begin-

ning of the thirteenth in Western Europe is at

once a perfect model of its kind, and as it is

applied to architectural decoration, an example

and a lesson for all artists. Then, again,

whether from accumulated tradition, or from

that accurate reasoning which intense interest

in art brings on, the principles upon which all

this decorative stained glass work is constmcted
^

are fundamental ones, carrying the result as far

'

as the knowledge and the materials of that day

alloweil. Later tilings may be as interesting,

or more interesting as being nearer to our feel-

ings and notions. But in tlie older stained

glass windows, such for example as the glorious

west windows of C'hartres, all the principles of

work in glass are stated, though in an archaic

form. A clear understanding or apprehension

of the difficulties of colour radiation ami its

effects from one colour upon another, the op-

posing or harmonizing effect of the use of com-

plementary colours, and design arising from an

adjustment of these difficidties,— these points

can be seen stated there as in a grammar.

Certain points of the machinery or mechanism

of the technique which met these difficulties and

made use of them as points of beauty are worth

refen-ing to, though I must repeat that the sub-

ject is too com])licated and too technical for a

proper analysis within our brief space. In

decoration by glass, whether painted or not,

we meet with a well-known phenomenon, less

known, less visible to the painter who paints

pictures on canvas or on walls. The artist who
uses a piece of blue glass, for instance, where

the painter in oil uses a touch or more of blue

paint, will find his piece of blue glass change

its size and shape at a distance, as opaque

colour would not. If he uses other colours,

their shapes and sizes, their distinctness and

their tones, are all modified by distance. Natu-

rally, too, placed alongside of each other, they

not only change in themselves, Init they change

the appearance of their neighbours.

In some old work, for instance, the shape

and the painting of a hand, will be elongated

anil narrowed because with the glass that they

used, and more or less with all glass, the real

shape would look too large and too broad. The
painting of the older work was arranged to

meet these difficulties. We may notice that

the idea of representing natural forms, or of

making ornament more or less natural, that is

to say, to look like a modelled thing, like a

thing that is to delude you, is one of the in-

evitable directions of art. The mere i)attem

which satisfied the older Eastern workman, such

as that of carpets and stuffs, has always passed
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into attempts at representing nature. By
painting upon pieces of coloured glass the older

men could both simulate a certain imitation

of the modelling of real things, and at the same
time, by a judicious conventional method of

painting, varying according to each differen'

colour, sacrificing very often the real shape,

they made a certain picture effect, and they

also met the troubles of irradiation. With a
greater development of painting with other

materials (opaque painting, which is what we
usually call painting), came a time when the

methods of opaque painting were more or less

transplanted to the transparent painting of

glass, and necessitated a weaker, less powerful

eftect, which last tradition has been continued

down to our day, into the English windows, for

instance.

The lead used to join the jiieces of glass to-

gether is an important part of the design of the

older windows, and their decorative pattern per-

sists even into the Renaissance, so long as the

tradition of glass is unbroken. Therefore, this

intelligent use of leads persists longer in North-

ern Europe than in Italy, where even the work
of such a consummate designer as John of Udine
is meant to do without leads, so that they are

merely an ugly necessit}'. Though the mediaeval

work, at its best moment, is much painted, it is

so in strict connection with the leads which

help to form a background. As in all high

forms of art, the edge or outline is the part

most taken care of The necessity of the leads

was also turned into a beauty by helping to

connect the representations or patterns of the

design with the edges of the window itself. In

many of the earlier and more splendid examples

the impression of connection of the window with

the wall is so great that the window gives the

impression of the wall being translucent and

coloured. Later media?val art insists more dis-

tinctly on the edges of the window repeating

the shapes of tracery and edges. The ftict

that, in the rejiresentations of nature by paint-

ing, things were detached one from another by

values and lines, and not by cast shadows, or

later by what is called chiaroscuro, is rejieated

in the picture in glass. The study of shadows

by later pictorial art was antagonistic to the

representation by values, and in so far destroyed

the tendency to use glass as a material for

pictures.

The abandonment of mcdia;'val tendencies by

the Renaissance implied, at tiiat moment, the

abandonment of mediaeval methods, and quite

logically tlie latest work of the Renaissance in

glass is typified by a light or clear opening in

which stibjects coloiu'ed and painted are liung.

Some of it is quite admirable in its way, hut is

no longer of any importance as affecting the

wall.

In tlie older way the method of laying on the
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enamel paint upon the coluiired glass was cal-

eulated so as not to make the ghiss dirty or

dingy, and tliereliy detract from tlie iileasure

the eye has in receiving a fraiili, luminous ex-

pression tliroiigh a crystal meilium. The older

artists, perhii])s IVoni necessity, worked with a

small niunbor of priiicil)al colours of glass,

modifying their tones by relation so as to make
more of them to the eye, if not in fact, and

using these limitations as a source of that

power which attaches to simplicity and repetition.

With the early mediieval artist his picture,

as we would call it to-day, that is to say, his

intention of making an illustration, will not

have been different from his decorative work.

He will, like the Chinaman, make a hor.se blue

or red, if thereby the decorative sjiace or picture

attains the necessary balance of effect, and pat-

terns keep their place, from the colour values

representing, as in nature, atmosphere and

modelling.

Later the same general methods were fol-

lowed, but they were followed with less con-

viction. Changes were made in methods of

execution, probably with a certain notion of im-

provement, often, from the unfortunate tendency

of all art— I might say of all things— to fall

into the domain of trade. In that way mechan-

isms, which have had a reason in their solutions

of difficulties, merely become trade I'ecipes ; and

if the difficulties remain great, the cause of

the difficulty is eliminated absolutely by some
change of material.

At various times in the later Middle Ages,

with changes of style, new departures, not very

grave ones, were made; until at the end, in

imitation of supposed classical building, such

as it was understood in Italy, the stained glass

became more or less pale and weak, even when
helped, as it was occasionally and veiy hand-

somely sometimes, by the use of patches of

solid colour, and the beautifid innovation of the

yellow stain.

Grisaille Glass. As shown elsewhere, the

name " grisaille " is the same as that of " griset,"

which is the name of the neutral coloured

enamel paint, used to model and draw upon

the surfaces of glass. There are windows, and

very beautiful ones, with no colour, or very

little, which belong to this class. There are

some very celebrated ones. As I state else-

where, there are cases of a window being partly

in full pot metal colour and the balance in

grisaille. The examples and the subdivisions

of the subject are too numerous to do more

than to mention this separate class, and to

point out how originally the grisaille window
may have been nothing but the white or colour-

less glass, joined together by leads. Then
patterns of pleasing shapes are placed between

leads ; and leads and patterns make the design

of the window. It was a possible desire for
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more light, as a practical (piestion, also a mat-

ter of great economy ; and lastly, the effect of

the tempered white light, passing over the col-

oured light, adds the veiling which makes the

colours of the dee])er glass more niystci'ious.

At certain moments the monotony of the ab-

sence of colour was rclieveil by spaces filled

with colour. The method has persisted more

or less through all the ages of gla.ss painting.

In its best cxamjile its principle is tliat first

stated in this notice, (jf the joining of the bor-

ders of the window by interlacing of patterns of

dark on light ; and tlie more successful pieces

are dependent for their beauty upon the com-

bination of jiattern which will proihice a series

of values that fill the space, and avoid, thereby,

the monotony of continuous repeated ornaments.

That monotony is very nuu-h felt in many gri-

saille windows, to the e-xtent of making them
extremely fatiginng to the eye. This annoy-

ance is, as I have just stated, much lesseneil in

those windows in which the arrangement of

colourless values has been well understood.

We know that the end of the eighteenth cen-

tury saw the almost entire disappearance of the

art, which had been preceded by attempts at

painting on windows in what was thought to be

a parallel to painting in oils. Th(^ story of the

di.sajjpointment of Sir Joshua Reynolds, when
he had a jiicture copied u|)on glass by Jervas,

is historical, liut may not be, for all that, thor-

oughly understood.

"I had frequently," said Sir Joshua, "pleased

myself with reflecting, after I had produced

what I thought a brilliant effect of light and
shadow on my canvas, how greatly that effect

would be heightened by the transparency which
the ])ainting on glass would be sure to produce.

It turned out quite the reverse."

To-day one might say, " Well, he should

have known better." Nevertheless the prin-

ciple of the mistake is not, I think, usually

grasped. Sir Joshua, like most of us artists,

found life too short to make analyses of the

princijjles of light and colour; which even now
the scientific man, with all his engines of obser-

vation, is only beginning to accomplish for us.

Sir Joshua saw indistinctly the ideas belonging

to his own art of painting, which is the repre-

sentation of coloured appearances that we see

about us by coloured surfaces, which we make
by applying opaque colours to wall or canvas.

He confused these fundamental ideas with his

own methods of work, his trade recipes, all

derived from the practice of painting with oil

colour in opaque surfaces, which makes more or

less the representation of the shading of things,— that is to saj', the dulling of things,— and
as it were taking away colour to make shadow.

The shadows of things are also colours, and in

such a material as glass, which gives a full

intensity of lights, and which allows one, in
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fact, to paint with light, the proper gradation

and representation of shading is by other colours

of glass to represent the shadows. Consequently

his painting on glass, done by the increasing of

wliat he would have called shadows, that is to

say, by adding more opaqueness and more dirt,

was not the brilliant translation of his paint-

ing that he had hoped for. I use Sir Joshua's

example— which is not, perhaps, absolutely

fair— that we may understand the disappoint-

ing effect of transplanting to a transparent sur-

face the exact methods that are meant for an

opaque one. Whether Sir Joshua went into an

analysis, and whether I have attributed too

much or too little to him, is of no consequence

as to the facts of that case or similar ones.

The second quarter of the century saw in

England a revival of ancient methods, which

has continued with laudable results to the

present day. I shall make no reference to what

was done in a similar way in France and in

Germany, especially because one important side

which the Englisli tried for was not projierly

cared for on the Continent, and that is the mak-

ing of glass fairly similar to the ancient material

of the Middle Ages.

Making of Wlndoii-s. A colour study is

made at each moment, as he prefers, of the

system of chromatic decoration to be employed

by the designer. A full-size drawing is also

made, in which the outlines of the figures,

pieces of lamlscajje, decorative ])attenis, etc.,

are carefully drawn, all of the full size of the

intended pieces of glass, and sometimes coloured.

Upon this " cartoon," as it is generally called,

the pieces of the leads are marked with accuracy,

or this is done on sejjarate drawing. The lines

of this cartoon are transferred to other sheets of

paper, several such transfers being made. One of

these transfers is cut up into pieces representing

the pieces of glass which are to be cut. Upon
another of tliese transfers the lead lines must be

accurately marked, if they have not already

been so transferred from the cartoon. Now, a?

in medi;eval times, a drawing or cartoon has to

have the lead lines distinctly indicated before

the work upon the glass is begun. In the early

medi;eval directiims which we have, the lead

lines alone are mentioned. It may even be

supposed that in many of the earlier and finer

windows there was little indicated in the cartoon

besides the lead lines, the painting of the actual

pieces of glass being left to tiic skill and knowl-

edge of the artist, who wouhl probably be tlie

same man who had made the cartoon or transfer

upon which the leads were marked. Of course,

fragmentary cartoons of parts may be made of

one single detail. Upon a large sheet of [ilate

glass, commonly callcMl a (jldsN east'l, the divided

pieces of the transfer, above described, are

arranged together, and the artist having ])r('-

viously decided upon tiie colour of some one of
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the pieces of glass in tiie future window, lays

this piece upon the paper pattern at the point

where that particular colour is to be used. The
piece of pajier which has hitherto represented

the piece of glass is removed, so that the efl'eet

of the glass may be judged by transmitted light.

The piece of glass being in this way finally

decided, the workman marks upon the glass

what lie is to cut out, or else places the paper

pattern immediately upon it and follows the

edges with a diamond. Before the intioduction

of this use of the diamond, tiie glass was cut

with a iiot iron. It should be said, however,

that in a good deal of simple work and in much
of the work which the English do to-day, the

indication of the colour of glass is niaile on the

cartoon, or on some other drawing, by the mere
use of letter and number. In very special glass,

like the American opalescent glass, there is an
unlimited choice, and such sinqjle metiiods are

only for cheap work.

The piece of glass, cut to the right shape, is

secured to the glass easel by some cohesive

matter, such as was. The rej)lacing of pieces

of paper by pieces of glass of the same size and
shape is continued until the entire window, or

so much of it as the easel will accommodate, is

in place upon the easel, but, of course, without

its leads. This process enables the artist to

change or modify the colour scheme to almost

any extent. If needed, upon these pieces he
then paints in enamel colour, which pieces are

separately jilaeed in the kiln and fired until the

enamel is fixed.

Plating is also used to alter the effect of colour.

This means the superposition of one piece of glass

upon one or more others, so as to vary the colour

or its depth, or the modelling of the gradations

of colour contained in it.

After the pieces of glass have all been cut,

they are joined together by a lead riltbon, with
flanges, having nearly the section of a capital I.

The pieces of glass used in plating, which may
be two or three thick, are held Iiy lead bars of

similar character, especially soldered to the lead

of the main surface of the window, or a wider

grooved lead is used. The leads are finally

secured to iron bars and armatures, by which
tiie window is kept in place in the window
opening.

The essential mechanism for stained glass

windows is, therefore, of a ver)' simple, almost

childish, character. It is more difficult— it is

harder work than using a brush with ink to

ilraw with, or a lead pencil, but it is of a similar

infantile nature. That does not make it easier.

Let us see how near the descrijition of the

method of the monk Theo])hihis, the oldest docu-

ment we have on the making of stained gla.ss win-

dows, corresijonds with the description just made.

Judging by certain jiarts of the texts, Thcii]iliilus

may have lived in tiie second part of the twelfth
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century. This is liis way i>f iiiaiiing a window :

"First," he says, "make a tabic of woml, h'vcl

and of sudi width and Icnjjth tiiat you may
trace upon it two i)anels of eai'li window." Tliis

table is covered with a eoat of chalk inixecl with

water and rulibcd with a cloth. On this jjrt^para-

tion, when unite dry, the artist traces subjects

or ornaments with a stylus of lead or tin. Then,

when his line is determined on, he makes it over

again, with a roil anil black outline, put on with

a brush between these lines. The colours arc

marked for each piece by means of a sign or

letter. Suital)le i)ieees of glass are placed upon

the table, and these lines, which are those of the

leads, are traced upon the glass ; after which

they are cut with a hot iron and nippers.

Theophilus does not clearly indicate whether

he draws on his table what we now would call

a cartoon— the complete modelling of figures

or ornaments ; he si)eaks oidy of an outline.

However, when he speaks of painting, that is to

say, of putting on enamel paint-work, indicat-

ing moilelling, on the pieces of already coloured

cut glass, he says that one should follow care-

fully the lines which are on the drawing. This

passage, however, relating to such early work,

may merely refer to the fact that on these

pieces of coloured glass, in very early work, the

modelling is little more than certain lines traced

in the direction of a form. Tliough wherever

there was a gradation in the glass which the

artist could use as modelling, he took advantage

of it.

In the gradual attempt to model more deli-

cately, which has slowly gone on through all

these centuries, the modelling of the forms repre-

sented in the window has come at length to be

merely a copying of a delicate, usually a very

weak, drawing. Tliis is not to say that in

many cases, especially in those which were imi-

tations of archaic work, or continued to be so,

there is not some use of hard, firm lines ; but

they usually do not connect with the leads in a

successful way. These windows are either, as

I say, archaic imitations, or are distinctly the

representation of a drawing on pajier transposed

to glass ; and I mean by trans^msed, carried

over, not properly translated, as they should be

when made in another material. To meet this

halfway, the original cartoons are prepared

already so as to miss some of the great quali-

ties of drawing on jiaper, and the weakness is

at both ends. Hence we may see in some in-

teresting window, by a superior English artist,

a surface of mere drawing, with tints here and
there of colour, which is glass, while the in-

tensity and richness of that same artist's work
is kept for his paintings in oil or distemper,

materials which in their essential nature are

less rich, less powerful, than the material of

glass.

American Art of Glass. Some account of
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the renewal of the art of glass in the United

States will be in jilace, because it has involved

an attemjit at bringing back into the art of

glass the ancient lirincijiles which allowed the

media'va! artists to make of their windows,

monuments as imjiortant as those of sculpture

and ])ainting, and to use the most splendid

way of carrying out the full strength of colour

and the strongest expressions of line. An
analysis of its origin will serve again as a

method of e.xplaining the capacities of the art,

which however great in the past, yet offers pos-

sibilities not yet attained.

When the American artist first turned his

attention to the art of glass and the making of

pictured window.s, he had one foremost diffi-

culty : the Ijest glass, meaning the material

itself, was imported. Even then only poorer

samples came here, the better being carefully

culled by good European workers. Eurojiean

mamifacturers even objected to accepting orders

for better material, as injuring the possible .sale

of the more common sent over. In limited

quantities and in limited choice, colour, and

substance, some was made here to supj^lement

this need, witii the advantage that tlie making

of a few varieties sliowed that in such a simple

manufacture anything could be obtained in

small quantity if needed. The imported mate-

rial seemed to be intimately connected with

foreign methods of using it. There were no

inferior artists or superior artisans here to copy

the cartoons of designers and supjjly smaller

details indicated in the general plan. In

Europe such and such men were employed for

such a part of the work on a window ; some

for ornament, some for figures, and some for

drapery, etc.,— all strictly non-individual, and

all their ways based on a well-known conven-

tion which has reached its furthest limit of

development. No improrenwut then could be

made on that line.

Tlie first attempts were maile with con-

siderable novelty of design and with great at-

tention to the importance of line and composi-

tion ; but all the more did the material betray

by its thinness the representation of line made
by the connecting leads. Nor were there fairly

skilled painters to paint upon this poor mate-

rial of glass, though some artists of higher

grade might occasionally attempt it.

Designs were tlierefore made, which were

strictly designs in lead. Here, again, came
the difficulty that the cuts, that is to say, the

shapes which the glass could assume under the

use of the cutting diamond in the mechanic's

hand, were extremely limiteil, .ind any con-

siderable refinement was too difficult to carry

out into anything like practice ; but the idea

persisted of drawing with the leads, which,

though at first a failure for mechanical reasons,

was in itself a novelty for modern times. This
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development of design, therefore, was one of the

first impulses. But, as usual, design cannot be

separated in tlie decorative arts from colour,

even in its simplest form of light and shade.

The colour of the inadequate material of the

glass was not of sufficient qmilil)/ to join harsh

edges of glass without the adjoining of painting

on glass ; for which, as said before, there were

no expert artisans, and only professional artists,

too costly to employ often.

The so-called mosaic work imjdied the neces-

sity of considerable range of what are called

values, to be defined as degrees of depth and

tone in the quality of the glass ; but tiiis was

almost impossible from lack of material.

Hence arose the use of what is called plating,

superposing one colour on another so as to in-

crease its depth and richness, to modify its

transparency, or to change its tone ; as, for

instance, when we plate a colour with its

complementary colour, or variation of that com-

plementary. Yet there seemed to be a possible

future in a strictly logical order : that is to .say,

the u.se of glass in its purity, untouclied by pig-

ment, or added colour, and joined togetlier by
leads which should be as carefidly designed as

the choice of glass itself.

It was at this time that it occurred to the

writer that opal glass, then made in this country

and used for the imitation of porcelain, but

often so badly made as to be more than translu-

cent, suggested a means of meeting the defects

of thinness of texture and flatness of colour,

and of securing a permanent recall of the neces-

sary complementary colour. Tlie deficient pieces,

which were translucent, exhibited that peculiar

eft'ect of two contrasting colours, which we call

opaline. Tlie making of such glass seems to

have been known for an indefinite period, though

it does not appear that this glass has been used

in this way -in window work. After many ex-

periments in having it coloured, in testing its

variations in density, the material seemed to be

the proper basis for a fair venture into the use

of free colour in wimlows, even wlien it was usctl

only in small patches, alongside of the English

glass, whose flatness was relieved by the opal's

suggestion of complementary colour,— that mys-
terious quality it has of showing a golden yellow,

associated with a violet ; a pink flush brought

out on a ground of green.

From this moment began a long series of ex-

periments in tlie making of opal glass, cither to

recall the tones of mcdi;cval glass, or to increase

the nundier of shades and tones. All tiie various

firms of makers of glass for artistic use in win-

dows have grown out of these first demands and
struggles of the first American artists in glass,

whose number could be counted twice on a single

hand.

With the use of these new materials, necessi-

tating a diflfTcnt handling by the cutter, a finer
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training and a habit of doing more difficult work
became characteristic of the American workshop.

The everyday acquirements in that way would
have been some twenty-five years ago merely

pieces of work such as a master workman might
do to show his best skill occasionally. Hence
came the possibility of taking up greater refine-

ments of the lead line,— refinements increased

by the casting of glass into shapes already laid

out, cutting out similar shapes with acid, stamp-
ing and moulding the glass into shapes, etc.

With tliese improvements came the widening

and narrowing of leads, the shaping of the leads

into irregular forms, so as to imitate the touch

of the brush or the different widths of lines.

Moreover, the infinite variety of modulations of

the opal glass allowed a degree of light and
shade for each piece, which not only gave model-

hng, but also increased the depth sufficiently to

allow the darker spaces to melt softly into the

harsh lead line.

Painting was almost wholly dispensed with,

and the work became a form of translucent

mosaic, held together by lead instead of cement.

Only the heads, hands, faces— what the trade

calls flesh— still continued to be painted, espe-

cially because with them expression, an element

of design and not of colour, would always be the

principal aim.

However, in the anxiety for a thoroughly

logical system of doing without any painting, a

method was invented by the writer of joining

glass without lead, by melting, or of joining

exceedingly minute divisions of glass, small as

those cut by the jeweller, with threads of finer

metal, so that these should become almost in-

visible at a distance. But the costliness of the

process and the great risk involveil in firing,

with the rude appliances of the American work-

shop, prevented tliis method from going further

than a few examples. The architects, also, and
clients, had not eno\igh experience and knowl-

edge of decorative building to appreciate such a

refinement, and there still remains an entire

division of this great art of glass to be explored.

It would then seem that the theory of win-

dow decoration is that of painting in air with

a material carrying coloured light. The first

attempts are those we know of the Middle

Ages, which expressed, all that can be done.

But they were obliged to work within a narrow

limit of material and size of material ; and they

liad neither the knowledge of leprescntation of

form of their classic predecessors, nor their suc-

cessors of the Renaissance. The later mediu'val-

ists fell away in the weakening of all their

intentions, and by the methods becoming more

commercial. The Italians at the beginning of

the Renaissance made a few attempts in the right

direction, embodying the general principle of the

past work, and introducing some of the results

of their study of nature. But the study of form
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in nature had bcc(iiiu' so iin|iiirtant as to carry

even the arts of jjainting ami sculjiture with it.

The art of glass would logically be one of the

very first ones to be neglected, as not being a

proper field for such studies ; and indeed all that

side of art wliicli we call decoration suffered

through its impersonality, and has never again

been in complete union with the other side,

either experinieutal art or art as considered as

the expression of sentiment. The painters,

anxious to express their feeling through the

human ftice, for iii.stance, would wish some
method adjusted to delicate ttu<'tuation. And
they gradually tvn-ncd more and more from

monumental work.

Historical Styles in Glass. All varieties of

art are properly in the state of transition ; so

that the division into periods must always have

a certain arbitrariness. This is esjjecially so in

the case of the art of stained glass, which has

covered only a small part of the general history

of art. For convenience, it may be well to

assume the thirteenth century glass as so con-

nected with the previous work of the twelfth

century that we may run them in together as

possessing similar characteristics, which are

merely extended by practice.

There were stained glass win<lows, apparently,

by the year 1000 at Tegernsee, the earliest

example claimed as existing ; and there are a few

undecided cases up to the time of the twelfth

century, when, toward the middle, we have the

glass of the Abbey of St. Denis in France, whose

history we know, and which remains to us, but

unfortunately .subjected to rearrangements.

The difference of date of others, a little earlier

and a little later, is unimportant. Part of the

three great windows above the doors of Chartres,

some at Angers, an extraordinarily Ijeautiful one

at Vendome (perhaps 1172), may be cited. In

the earlier glass, the most important feature is

its deep rich colour, recalling jewels. Notwitli-

standing, however, there are cases of silvery

grayness. There are also grisaille of ornamental

pattern. Medallion windows, that is to say,

subjects on small scale within medallion shapes

set in ornament, are characteristic.

The strong iron bars are, except in the earliest,

bent to follow the outline of the medallion.

Rose windows occur mostly in French churches.

They are mainly circular arrangements of the

medallion. Figure and canopy windows are

frequently placed in the clearstory and triforium.

The protection of the figure by being placed in

a sort of niche, which is an ingenious way of

connecting the edge of the window with the

centre so as to recall architecture, develops later

into what are called canopy windows, and in

the next centuries, and up to the very end of the

Gothic period, become extraordinary features.

The border in the early glass was very important,

and fre(pu"'ntly very broad. In certain cases, as
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at Chartres, it is used to tie the design to the

wall in such a way that at certain hours of the

day the window looks like the wall becoming

transparent. This is an exanijjle of the prin-

ciple stated in the beginning of this notice. The
ornamental detail is, of course, very conventional,

beginning with the Romanesque tradition which

in Germany lingtirs far into the tliirteenth cen-

tury, as at 8. Kuniliert in Cologne. Heraldry

and the per.scniality of the donor are very

modestly represented. The gla.ss is very uneven

in siibstance and in colour. The glazing is dis-

tinctly of the mo.saic type, even if much painted.

No large pieces of glass occur. Sometimes

masses of one colour are made of many pieces,

whence great richne.ss in tone. The ])ainting is

of one pigment, strongly marked, as if in the way
of a sketch ; and in the more important cases,

this manner of suggesting form and expression

has a value which more than rivals all possible

delicate modulations and recalls the extraordi-

nary eliarm which the sketches of the great

masters liad, such as we see in the abbreviations

of Rembrandt's drawings or even of Raphael's

sketches.

Leads inilieate the movement in the same
manner of synthesis. Of course this implies, in

the greater examples, the existence of remarkable

artists, and is not to be given to the date ; for

it is impossible to smaller minds.

The early i)alette consists of white, greenish,

and rather clouded ; red, often streaky and ruby-

like ; blue, a deep sapphire, and even inclining

to violet, down to palest blue. A turquoise blue,

which in many of the French windows is still

•distinctly on the blue
;
yellow, quite strong but

not reddish ;
green, very pure, like emerald, or

deep and low in tone, sometimes inclining to

olive
;

purple, brown-reddish or brownish ; a

flesh tint, apparently lighter, and pinker shades

of the same colours. Violet does not come
until later. Though the palette must have been

restricted, accident might have produced almost

any colour. It is well to be remecibered that

from one source alone, iron, any of the colours

can be obtained ; ami also, in the same connec-

tion, that greater fire will vary a colour from

red to green or gray.

In the early glass, the painting is thus

described by Theophilus, who was supposed to

represent tlie middle of the twelfth century.

Bontemps, who has translated him, and who
has written on the manufacture of glass and of

the making of windows, puts him in the eleventh

century. He indicates the composition of a

grisaille or enamel colour made of equal parts

of oxide of copper and of burnt green and blue

glass. This, in jiowder, is put on with a brush,

reserving the lights. Theophilus advises three

distinct values, " so that they may seem to be

three colours brought near one another" ; this is

spoken of with regard to flesh. These gradations
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should be placed under eye-brows, around eyes,

nose, chin, and so forth. We can observe the

same process in the jirinting of the Japanese

colour prints, which, indeed, in other tones con-

tain the whole grammar of the early glass colour-

scheme.

On these lialf tints the painter drew with a

brush his outlines and sliadows. A point was
used to take out some lights. After the shadows,

an intermediate coating was jilaced between the

lighter sliadows and the general clear toue. The
painter again took out lights with a point and
edged his darkest stroke by a fine line of white.

The glass, thus prepared, was placed in the oven

in an iron tray, covered with ashes or unslaked

lime. They were placed in the oven according

to the resisting power of their make. The pieces

of glass were placed in lead " cams," joined

together by tin soldering ; all this differing little

from our present methods.

Tiieophilus gives some recommendation as to

the arrangement of colours, such as recommend-

ing a white ground if tiie draperies are coloured ;

on the contrary, white drapery if the ground is

red or lilue or coloured. We must remember,

continually, that the liarniony of coliiurs remained

until the sixteentli century a constant preoccu-

pation of the artist ; all the more in the earlier

period when traditions were most alive. The
local colour, or natural colour, is changed, if

necessary ; as, for instance, the Clirist of the

Passion, in the great window in Patois, has

blue hair. The artist in glass studied, before

everything, the values as translated by colour.

It may be well to note that Theojihilus speaks

of France as being specially a home of stained

glass, using these words, " wliatever in the

precious variety of their windows is loved by
France."

The glass was cut with a hot iron. The use

of the diamond is quite late, perhaps not anterior

to the beginning of tlie si.xteenth century. The
shape was completed by the use of "grosing,"

that is to say, breaking off the edges with a

kind of nippers. There was some advantage in

this over the clean cut of tiie diamond, as taking

a better hold of tiie cement put into the

leads.

With the fourteenth centurj', or intermediate

period, the colour may lie ck'scribed as more
lively, and does not divide so distinctly into

colour and grisaille. Thus, both are iised to-

gether in the same window (S. Pierre, Chartres).

There are more panels than medallions in the

compositions ; decorated canopies begin to come
into use, at first in flat elevation, and often as

the most conspicuous point of the window. The
windows have borders, as a rule narrower than

before the Tracery lights, whicii now form an

important part of the construction, having

borders of their own. Tlicre is also a marginal

line of white as a natural insistence upon the

1088

WINDOW
shape of the division. This persists to-day in

what is calleil " the white line."

The use of this white line marks a distinct

view of the problem of treating an opening, as

stated in the first paragraphs of this notice.

Sometimes the white line was broad enough
to have a pattern painted on it, or to be broken

by ornament or colour. The yellow stain wliich

gives its name to stained glass comes in at tiiis

perioil. It was an important invention, and its

conijilete sinking into the glass separates it from
painting by enamels. It is more delicate than

pot metal, and helps to brigliten these later

windows and to do away with the necessity of

lead in certain cases. However graceful the

figui'es may be, they are less natural than in the

early work, and posed more. There is much
use of diaper pattern in background ; ornament
inevitably becomes more naturalistic ; the glass

material is more even, sometimes lighter ; flesh

tint becomes white, and white glass, which before

had always been more or less coloured, is now
almost white ; the painting becomes more
delicate ; stippling begins to be used at the end
of the period.

More green is introduced, and more j'ellow,

and there are combinations of yellow and green.

Green is used for background. There is much
more olive green. In some German windows,

green, yellow, purple, and brown are the main
colours. Occasionally pale blue is made green

by the yellow stain.

Witli the fifteenth century, glass is made in

larger sheets, is lighter in fact as w-ell as in

effect, and white is more used. Canopies become
more and more important ; the screens behind

figures are more and more used, and, of course,

the yellow stain becomes more important. Ar-
morial bearings, and the donoi's of windows, are

on a larger scale. Bonlers are often left out in

the canopy designs. Naturally, there is a more
curious use of material. The graded glass is

used to suggest shading or local colour, or to

imitate marble, for instance. Glasses, first blue

and later red, are abraded for a white pattern
;

attempts at landscape and atmospheric ett'ects

are made, and occasionally the picture runs

through several lights. The colours are higlier

and sometimes grayer. Red glass is less crimson.

As with the fifteenth century comes the de-

velopment of the art of jiainting, the dra.wing

is no longer archaic, and is sometimes excellent.

Painting is still more delicate ; stippling is used
;

figures and ornament carefully shaded. Natu-

rally, too, with this development, the lead lines

tend to be less a part of the design, and finally

do not even convey it ; but there remains, even

in the sixteenth century, a manner of arranging

the leading in a handsome way. This dies out

griichially, and is one of the gi"ave deficiencies

of modern work. It is to be remembered that

there is still a close connection between the
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painter in disteinijui- or oil, beginning to feci

the possibilities of his art, anil the artist in

glass.

Of this we shall speak later as wc pass into

the sixteenth century, which brings in the Re-

naissance of the North. In what we have been

considering, we have not brought in the Italian

as subject to these styles. The Italian glass

does not express its date as docs Northern glass.

Tlie persistence of the classical feeling is .seen in

Italian work even of an early date, whose man-

ner recalls the earlier Northern nuuuicr.s, that

is to say, a strict mosaic treatment of glass and

a scorning of small modelling and detail. It

also happens that often the i)ab]tiiig upon the

glass has lieen worn away, so tliat the exact

effect of its use cannot be determined. Yet we
know that the Italians used i)aint to attenuate

or affect certain crudities of their material.

However unimjtortant the Italian glass is in

quantity, it has carried out almost to the end

some of the better principles and finer ways.

We do not expect it in such quantities as in the

North, for the development of the fresco, and
afterward of the painting to be placed in

churches, was not favouralile to closing out light

or modifying it extremely by colonr. There are

certain jjoints which are what might be expected

of the Italian : a certain colouring of such parts

as canopy and ita frame, which is less bald and

obvious than the Northern one. The design is

also simjjler, and recalls the architectural work
of the frescoes. With the development of

painting on wall and can^'as, it could not be

expected that the more diflicult material, gla.ss,

should equally continue its development, espe-

cially with no accunmlation of tradition. And
it is obvious that the greater artists W(jidd

inevitably tui-n to those manners in which they

could be.st and most easily express themselves,

as well as continue the stutly of external nature,

of which the art of painting was but one form.

The art of glass, however stupendous in its

possible results, is not favourable to the expres-

sion of delicate sentiment. Its very power is

in its way. As, for instance, in music, the

instruments used to express fine shades of mean-
ing are develo|jed singly for that purjiose. And
yet what few specimens there are of later

Italian glass of the fourteenth century are

sufficient to show what covdd be done in glass

upon the lines of the development of that period

and in a manner connecting thoroughly with the

earliest and best work. We can see, also, how
completely the painting of the Italian Quattro

Cento could be translated into glass. But it

would have needed men of the same power as

those who worked on wall or canvas. Along
such lines there might have been a full continua-

tion, and it is on such lines that the future

serious work must go. It is impossible to ask
of the artist who is alircast of his time to turn
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back and forget the materials of his knowledge.

He may insist upon some more than ujion others,

but that he does in whatever department of

techni(pie he work.s.

In the North the very fact of the existence

of a previous method of glass, already somewhat
degradeil, seems to have inti^rfered with tlie full

expression of the few painters who undertook to

work in glass. We shall .see this later in the

case of Van Orley, at Brussels. He abandons
in his glass some of the best develoiimcnts of

the art of painting.

In th(' sixteenth centiuy, in the North, Gothic
traditions survive, even in the furthest Kenais-

sanc(s pcrhajis in many cases helping to injure

the new style by cramping it, and also by
opposing, through tradition, an application of

the general principles of painting. It must
be owned, however, that the Italian influence

in the Renaissance of the North was not of the

better kind, and was more or less a side devel-

opment of jiainting, destined to destroy it later

in its own country. For examide, we see how,

in that remarkable book, the first treatise on

Decoration, the Ilypiicroloinachia of Fullplii-

liix, the beautiful, easy designs of the Venetian

artist (which give figures not strictly within

the canon of proportion, and ornament largely

treated) are changed for the worse in the French
edition published soon after. The misunder-

stood Italian influence on the French draughts-

man, traditionally a famous one, J. Cousin, has

made him design these small figures over again,

so as to give them the reijuisite " number of

heads," and, in general restudy, their anatomy
and the probability of their drapery. This is a
type of what happened in most of the foreign

applications of the new departure in design.

As the separate study of various naturalistic

points, perspective, anatomy, etc., became more
advanced, certain principles of general design

were less noticed. This was the case with all

forms of art. The development of the picture

as a representation of nature, involving a loosen-

ing of the subject in the frame, detached artists

more and more from that one principle which I

first noted,— the connection with the bonier.

In painting, as we now luiderstand it, this defi-

ciency, if it be one, is not felt, because of the

question of tone and chiaroscuro, supplementing
our need for line and construction. The decora-

tors, influenced by those Italians whose methods
were followed outside of Italy, forgot the tradi-

tions and the study of the values of colour,

which were still carefully kept by the painters

of northern Italy and Spain. They therefore

abandoned the great principles of decoration

that had held in all the decoration of the past,

and which, we notice, have been so carefully

kept by the Orientals, notably the Japanese.

The separation of decorative painting from the

art of painting had begun. These general con-
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siderations establish the main reasons for what

happened, and to them we must add the social

and religious disturbances that filled the end of

the sixteenth century and a large part of the

seventeenth, which necessarilj' broke up con-

tinually the industrial conditions. In the tra-

ditions of glass, destruction of windows by

religious fanaticism is one of the notes of the

change. The gradual wish for more light, which

had begun at once with the end of the fifteenth

centur)', and continued increasing, made the

practical difficulty of a continued system of

design stUl greater, and as we get into the dry

settling of tlie Renaissance the absence of

Roman tradition for window decoration tended

to prevent serious attempts at ornamenting

windows in the new style.

The increasing division between the artist and

artisan is also a sufficient factor for any change

or decadence. We are thus prepared to see that

the glass work of the sixteenth and seventeenth

centuries was neither true to the best principles

of previous glass work nor of the best contem-

poraneous painting. At the same time, a curi-

ous attempt at realism involved the trying to

imitate the appearance of seeing tlirough the win-

dow into a reality— an attempt which was care-

fully avoided by the great schools of painting.

One of the most splendid of these attempts,

typifying sonje of the best late Renaissance work,

is tlie great window of S. Gudule in Brussels.

A huge monumental structure fills the greater

part of the window, not making a canopy over

the subject. Figures stand against it or against

the sky, beyond which is a delicate painting on

gray blue, giving a considerable effect of reality.

This is increased by the shadow of the architec-

tural part. But the result is what it might be

in painting : the figures look as if cut out and
set up against the distance. This is one of the

splendid examples, and a great work of art,

notwithstanding the mistakes. It gives the char-

acteristics of Renaissance glass, — monumental
work with figures in front, strong contrasts of

liglit and shade, an attempt at accurate perspec-

tive, and an attempt at atmospheric efi'ect in

the distance, not contimied into the foreground.

In the early part of the sixteenth century, and
in many pieces of more intelligent work later,

the shadows are obtained by se))arate glass and
not by mere painting. But the tendency to

paint as nuich as possible was inseparable from
the tendency to obtain modelling. The use of

enamel colour is also a mark of the jieriod, and
probably did not readi its jjossible results from
the fact of tlie se|)aratioii of the art of the artist

designer from that of the craftsman. Occasion-

ally, in certain jilaces, these two connected, per-

haps owing to the tradition of certain families of
artists and artisan.s.

Certain details of style may be indicated

:

canopy and sometimes a rich frieze and cornice
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occasionally filled with snljjects. Occasionally

the figures are seen tliroinjh the monumental
ornamentation. Naturally, tlie portraits of the

donors, sometimes of great beauty of execution,

occupied important parts of the window. The
spaces of the window above the architectural

ornamentation are often merely of clear glass

glazed in squares or diamonds, as in S. Gudule
above mentioned. Earlier windows have a col-

oured ground above the Renaissance canopy.

The pot metal colours are used for the figures,

while white glass is used for the architecture.

The delicate distance is painted in landscape, in

architecture, and sometimes in figures. This is

painted sometimes on white, sometimes on faintly

coloured glass. The tracery lights often contain

figure subjects. The detail of ornament aban-

dons the Gothic leafage. Screens and draperies

have patterns in white and yellow stain, or on

ruby or other coloured grounds, produced by
abrading the colour and jiaintiug and staining

the white. Other patterns are stained on the

coloured glass, yellow on blue making green, and
so forth. The pieces of glass become larger and

larger.

In the seventeenth century the art of the

sixteenth continues, more and more in the same
direction, with more painting instead of coloured

glass, with a heavier use of it, and usually less

skill, so that its lastingness is less great than

tliat of earlier nioiuiments, and more especially

the lead line is in tlie way, and looks ugly and
unnecessary. This, of course, is felt more in the

smaller work than in the very large windows.

In the famous windows of Gouda, in Holland,

the end of the sixteenth century saw the carry-

ing out of an attempt at realistic rendering,

which still preserved a great many traditions of

mechanism. They cannot be described in our

small space ; but though very deficient in the

gi'eater elements of art, that is to say, in line,

composition, colour, and moral elevation of char-

acter or purpose, they remain examples of what

might have been done had their makers been

men of genius instead of excellent traditional

artisans. Their effect is much enhanced by

whitewashed wall, and we must consider also

that greater lighting and whitewash had much
to do with later windows. The Gouda windows

are attempts at using great masses of architec-

ture and landscajie, and their rei)utation is

deserved so far as the extraordinary courage

with which the artists have carried out the jiro-

ject of what might be called big pictures. But

they are distinctly the work of inferior minds.

Perhaps had many excellent designers who
worked for the Renaissance windows found such

men as the Crabeths and their jiupils ami

assistants to carry out their intentions, a more

adequate representation of what the Renaissance

ideas were capable of might be found. The
French draughtsmen of the sixteenth century,
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and many of the Gcrniiuis ol' very high grade,

have made designs i'ni' ghiss in themselves ex-

tremely beautit'id. The names of Aldegrever,

of Holbein, of JJiirer, of Baldung Griin, and

of Jean Cousin arc sufficiently important to

show how slowly the artists detached tlu'iiisclves

from the workman ; out though we have many
designs remaining, we have no ciiuivalent repre-

sentations. Occasionally in some of the French

windows, notably those attrihut(!d to Jean

Cousin, one can recognize in actual execution

the hand of a better artist retouching the

inferior work. Mere mention can be made, but

it is essential, of the windows used for private

dwellings, as distinguished from churches,

wherein, during the sixteenth and .seventeenth

centuries, the window had merely a space in it

reserved for colourcil glass. Many of these de-

signs are remarkaVily successful, both in their

intention and in their execution ; and even to a

very late date in Holland the treatment of these

windows is perfectly well adapted to the inten-

tion of private dwellings.

In Germany and Switzei'land especially, these

panels, carrying coats of arms and sujsporters, or

figures acting as such, are very often pleasant

works of art and tliorougldy well understood in

their design and execution.

The painting and enamel which occupies part

of them is relieved by the intelligent use of pot

metal colours, to give character. The designs

of Holliein or Diircr, of Manuel Deutsch, of

Baldung Griin, for similar subjects, are the types

of that special class of work of which extraor-

dinary examples can be seen at Basle.

The eighteenth century has little to tell us.

Leaded glass is still much used. Already with

the seventeenth century the making of coloured

glass had so declined as to make it occasionally

difficult to obtain. The great dislike for the

earlier work, or anything that recalled the

Gothic, and for splendour of colour, had in-

creased to such an extent that a very intelligent

admirer of art. President de Brosses (in his

Journey in Itah/), uses the examide of the

mosaics of S. Mark as a type of all that is

abominable in art. The word "Gothic " became,

as we know, a term of reproach. The tendency

of religious services to depend on preaching in-

creased to such an extent that the most sacred,

from national and religious reasons, of the great

windows of Chartres— a window placed by St.

Louis, king of France, was taken down so as to

allow the preacher of the day to be seen in a

clear light. It is true that other reasons of

lighting certain modern works of art were also

given, and tliat tVeipiently.

The whole tendency of the temper of the

time, in and out of decoration, was one of avoid-

ance of tlie more solemn sides of art. Perhaps

something might have been done had not the

end of the seventeenth century already broken
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the traditions. Le Vieil, perhaps the only aiul

last of the artists in glass in France in the

middle of the century, and the author of an
important treatise, remarks that " there are still

coats of arms ])lac(!il in the windows, and tlirough

their use we keep up the only practical ac-

(piaintancc we have with the art of glass paint-

ing." At any rate, England alone seems to

have ke])t .some intention of trying the etfects

of glass. Th(! famous wiiidiiws for which Sir

Joshua jjainted the studies I have refern^d to

elsewhere.

The details of the rcsuscitati(jn of stained

glass, owing to the interest in Gothic art, I

shall not go into further than to state that they

came to a point of consiileraljle imjjortance about

the middle of the nineteenth century.

Before that, in various places, attempts at

imitation of oliler work were made ; one of the

main difficulties in the way of getting back at

the meaning of the old work being in the make
of glass itself. The resuscitations were all

troubled by the fact that painting on tlie glass

was still consideretl' an obligati(.>n, and filled the

mind of the artist and his encouragers.

It should be noted that Chevreul, the eminent

scientist, called the attention of the architects

and designers for glass to the main princijjles

of mediieval work somewhere in the thirties.

He explained that they had not understood tlie

questions of the material as affecting colour and

light, and that they paid no attention to the use

of the comjilementaiy colours, which were one

of the most important of the ancient factors in

use of colour. Also, that they treateil the work
as they might a drawing more or less tinted. It

was, therefore, by no want of warning that the

modern artist in glass did not succeed in recall-

ing the princijial merits of ancient work. This

misunderstanding persists to this day, wherever,

even in faii-ly good work, the whole effect is

really translatable into black and white, or

gradations of the same. The use of glass as

transhu'ent mosaic was not perceived as the

main method of getting back to the first |irin-

ciples ; and though many imitations and restora-

tions were accomplished, they were, like most
restorations and imitations, mechanically done.

But a great deal of intelligent imitation was
done in England, and still more or less persists.

When varied, it has the difficulty of bringing in

the newer liabits of representation with older

habits of design. Some remarkable men have

devoted some effort to the art ; but those efforts

have been limited by the separation of the

drauglitsmen from the executants in the glass,

so that the most famous of these, Burne-Jones,

complained to the writer of this article, in 1873,

that his designs assumed a commercial shape

when translated into glass, though made through

the firm of a sympathetic manufacturer and a

very intelligent designer himself, Mr. Morris.
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The difficulty still persists, and must continue

as long as the dra-n-ing and cartoon are the main

points, and the execution made so easy that, as

Burne-Jones noticed, each work could be re-

peated indefinitely, tliereby becoming strictly

commercial.

The possible future of the use of glass in

windows as decoration is much larger than would

seem even yet at present. The general devel-

opment of its make points to a number of new

uses : -when the wall itself wiU be of glass and

a large part of the constniction. However

fitted together, the window may become all the

richer. But these considerations are not his-

torical, nor would an appreciation of present or

late work, which can be found described in print

or is witliin easy access. Personal motives of

proper courtesy also prevent my formulating

any judgment.
•

—

John La Faroe.

'kmile An]6, liecherches stir les vitranx in-

colores de V Yonne, 1854 ; Appert and Henlivaux,

Verve et Verreries, 1894 ; La Verrerie deptiis

vingt ans, 1895 ; Albert Babeau, Linard Gontier

et ses fils, peintres verriers, 1888 ; Troyes

;

Belliomnie. Status des peintres verriers de Ton-

louse au XVI' sierle, 1843, Toulouse; L'Abbg
Blanquart, yotice sur Ics vitraux de Gisors. pre-

miere partie, les peintres verriers, 1884, Pontoise,

imp. de A. Paris (extrait des Memoires de la

Socifete liistorique du Vexin, Tome III.) ; G.

Bontemps, Guide du verrier ; traite historiipie et

pratique de la fabrieation des verres, cristaux,

vitraux, 1868 ; Peinture sur verre au XIX"
siecle. Les secrets de cet art sont-ils re-

trouves ? Qnelijues reflexions stir ee sujet

adressees aux sarants et artistes, Paris, 1845;

Bulteau, Vitraux de X. D. de Chartres ; Cabier,

Caracteristique des saints, 1867 ; Cahier and Mar-

tin, ilonoijraphie de la cathedrale de Bourses;
Capronnier, Vitraux de la eathedrale de Tournay,
1848. Bruxelles ; L. Charles, Atelier de verrier a

ia Ferte-Bernard a la Hn du XV" siecle et au
XVI', Le i\Ians, 1851 ;

L'Abbg Coffinet, Les

peintres verriers de Troyes, 1858 ; L'Abbe
Crosiiier, Vocahulaire des symholes et attribnts.

Tome XIV du Bulletin monumental; E. de
Coussemaker, Vitraux peints et incolores des

eglises de la Flandre maritime, 18(i(), Lille
;

L. F. Day, Windows, 1897; Andre POlibien, Des
prinripes de Varrhitceture, de la sculpture et de la

peinture, 1()76, Paris (Cliapitre XXI, Principaux
modes d'assemblayes nsites a cette epor/ue pour le

verre blane) ; A. Fournier, La verrerie de Por-

tieux (Lorraine), 1880, Paris ; Ge-ssert, Geschirhte

der Glasmalerei, 18:19. Stiittsart and Tiibingen
;

De (Jraiidinaison, Documents inedits pour serrir

a Vhistoire des arts en Tonraine (e/enealoijie

des Pinaii/rier), 1870, Tours; L'.\bl)6 \'

.

Guerber, Essai sur les vitranx de la cathedrale de
Strasbourfi, 1848, Strasbourg ; Docteur llafner,

Les chefs-d'eeuvre de hi peinture Suisse sur verre,

pnblies par la Sociele d'histoire et d'antirjuite de
Winterthur, photographies d'apres les peintures

oriijinales sur verre, existantes en differents

lieux, 1892, Berlin ; llerbcrgcr. Die iiltesten Glas-
gemdtde im Dom zu Au(isburii, 1860, in Der llim-
merschen Buchdruckerei. Augsburg

;
Ildlliciii, lo

jeune, //a'lirre de Hans, i)lioti)gra|)lis of diawings
for glass by Braun ; Henry Holiday, Stained
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Glass as an Art, London, 1897 ; Eug&ne Hucher,
Vitraux de la cathedrale du Mans, Le Mans,
1864 ; Ingres, Vitraux de la cha'pelle Saint-Ferdi-

nand, 1845 (planches) ;
Kunkel, Glasmacher-

kunst, 1756 ; Paul Lacroix, Peinture sur verre,

in Volume V. of Jloyen Age et de la Benaissance,
1848, Paris ; J. La Farge, Tlte American Art of
Glass, 1893 ; Hyacinthe Langlois, Essni sur la

peinture sur verre, 1832, Rouen ; Fei'diuand de
Lasteyrie, Histoire de la peinture sur verre,

d'apres les monuments fran(;ais de France, 1843,

Paris ; M. A. Lenoir, Traite. historique de la

peinture snr rerre, et descripition de vitraux
anciens et modernes, pour servir a Vhistoire de

Part en France, 1856 ; Pierre Le Vieil, L'art de

la peinture sur verre (dans les arts et metiers

de VAcademie), 1774, Paris ; Edmoiid Levy,
Histoire de la peinture sur verre en Europe, 1860,

Bruxelles ; Lucien Magne, L^(xuvre des peintres

verriers franqais. Verrieres de Montmorency,
d''lScouen et de Chantilly, 1885, Paris ; Marchand
et les abbes Bourasse et Manceau, Verrieres du
chwur de Veglise metropolitaine de Tours, 1848,

Tours ; L'Abb^ L. Marsaux, Vitraux de Veglise

Saint-Martin, de Groslay, 1889, Paris ; Albert de
Meloizes, Les vitraux de la cathedrale de Bourges,
posterieurs au XIII' siecle, Bourges ; F. de
M61y, Etudes iconogt'aphiques sur les vitraux

du XIII' siecle de la cathedrale de Char-
tres, 1888, Bruges (extrait de VArt Chretien)

;

Mrs. Merrifield, Original Treatises. 1849; Oliver

Merson, Les Vitraux, Paris, 1895 ; L'Abbfe
Michaud. Xotice sur Veglise de Saint-Xicolas

de Chatillon-stir-Seine, son origine, son architec-

ture, ses verrieres, Dijon, 1870 ; Aubin Louis
MiUin, Antiquites nationales on recueil des monu-
ments pour servir a Vhistoire generate et particu-

liere de Vempire fran(;ais, tels que tombeatix,

in,':criptions, statues, vitraux, fresques tirees des

ahbayes, monasteres. chateaux et autres lieux

devenus domaines nationaux, 1790, Paris; Hondot
Natalis. Peintres sur verre de Troyes, dit XIV' et

du XV' siecle, 1887, Nogent-le-Kolrou ; Alexander
Mesbitt, Glass, South Kensington Handbooks,
1888

; L. Ottin, L^art de /aire un vitrail, Paris,

1892 ; Pierre Pelletier, Les verriers dans le

Lyoiinais et le Forez, 1886, Paris ; L'Abbg
Perdreau Guide du visiteur et du pelerin a
VeiiUse Saint-Etienne-dii-Mont, brochure in 16,

Paris ; J. P. Schmidt, Monuments religieux, 1859

;

C. Sclioefer et A. Rossteucher, Vornement
dans les vitraux du Moyen Age et de la lienais-

sance. Vitraux allemands provenant de Marburg,
Alterberg, Immenhausen, Nordelhausen, Lingen,

Ulrn. Augsburii. Strasbourg, etc. ; R. Sturgis,

Decorative ]\'inihiirs in England and America,
1896-7 ; L'Abbfi Texier. Histoire de la peintiire

sur verre dans le Limousin, 1847, Paris ; Histoire

de la peinture *•)«• verre, 1850 ; Lemoine Th6o-
phile Diversarum artium Schedula, traduit par
le comte de Lescalopier, Toulouse, 1843 ; ftnule

Thibaud, Considerations historiques et critiques

sur les vitraux aneien,s et modernes et sur la

peinture sur verre, 1842 ; L. C. Tiffany, American
Art Supreme in Coloured Glass, Forum, XV.,
621, July, 1893; Villard de Honnecourt, liepro-

duction exacte de Valbum de V. de Honnecourt,

1858 ; Viollet-le-Duc, article, Vitraux, in the

Diciionnaire raisonne d' architecture ; John
Weale, Divers Works of Early Masters in Chris-

tian Decoration, London, 1846 ; N. II. I. Westlake,

History of Design in Painted Glass, London,
1881-188(i'; Charles Winston, An Enquiry into

the Difference of Style observable in Ancient Glass

Paintings, e.'specially in England, vith Hints on
Glass Painting by an Amateur, Oxford, 1847.
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Window, Fig. 23: Rose Window, ^'athedual of Chaktres, West Fkont, c. 1225.

Window, Fig. 24: Rose Window, West Fkont of Church, Mo.vtreai, (Yunne), Burgundy; c. 1250.
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Catherine Wheel Window. Same as Eose

Window (which il^r RV

"Window, Fig. 2.5: Rose Window, Barfreston, Kknt, c. IISO,

Compass Window. In England, a bay-

window of a semicircular or otherwise curved

plan ; rare or obsolete in the United States.

Diocletian Window. Same as Venetian

Will.lnw.

Hit and Miss Wiudow^. A window used in

stables, tlie uiiper sash being fixed and glazed,

while the lower half of the window is fille<l in

with two wood gratings, the outer one lieing

stationary, the inner one moving in a groove.

The bars of the movable grating are made w'ider

than the ojienings of the stationary one, so that

these openings are completely covered when the

inner sa.sh is closed down.— (A. P. S.)

Lancet Window. (See Lancet Arch, under

Arch.)

Lowside Window. A window, nsnally very

small, set iiuicli below the level of the larger

winilow.s, especially in a church, principally

English. There is much dispute about the i)ur-

pose of a lowside window in a church ; all tlie

ecclesiologists agree that it was not originally

glazed, 1)ut closed probably by solid .shutters,

and it has been noteil that a seat of solid ma-
terial is often placed immediately within the
opening. Wheii the lowsi<le window is very
near the chancel, it may have been intended to

afford a view of the altar from without; but
the.se openings are found in all parts of the
church.

Offertory Window. Same as Lowside
AViiidow.

Palladian Window. Same as Venetian
Windr,w.

Pede Window^. A window in such a posi-
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tion with regaril to another and larger window
above as to be supposed to symbolize one of the

feet of Christ.

Rose Window. A circular win-

dow divided into compartments by
mnllions, forming traceiy radiating

from, or having more or less geo-

metrical relations with, the centre.

They are especially frequent in

French medi;eval architecture,

where they occur as the character-

istic central feature of the western

fronts ami transept, fronts which
allow great size. They are dis-

tinguished by great beauty of detail,

geometrical or flamboyant, according

to the period of their construction.

Some circular windows of the later

mediaeval cathedrals of France hardly

recognize the centre as a generative

point for the tracery. (See Wheel
Window, licliiw.)

Transom 'Window. A. A win-

dow divided by a transom into an

upper and lower part.

B. A window above a transom,

as in a- doorway.

Venetian Window. A window characteristic

of the neoelassic styles having an arched aper-

IdiiMj}
-'W^'^M'^W'-^'W~%

Window, Fio. 27: RosK
THKDHAL

Window,
c. 14.10.

Bkacvais Ca-

ture, Hanked by a narrow, sciuare-hcailcd a])crture

on either side, separated by columns or pilasters.
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Window, Fig. 20: Rose Window, Beverley Minstku, Yorkshike, c. 1220.
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Wheel "Window. A large cireular window

on which the radiation of traceiy from the centre

is more or less distinctly suggested. It may be

considered a variety of the Kose Window, in

which the tracery is more distinctly committed

to a spokelike arrangement. Also called

Catherine Wheel Window.

Wyatt Window. In Ireland, a square-

headed Venetian Window, or a wide window

divided iito three openings by two mullions.

WINDOW BACK. The ceiling or panel-

ling occiuring under a window, between the

stool and the floor, and covering the inner

face of the breast (see Breast). This is so

commonly a piece of panelling that the term

" imiielled liack " is in u.se.

WINDO^W BAR. ^4. A muntin ; a divi-

sion of wood, lead, or iron between the [lanes

or lights of a sash.

B. A bar of wood or iron for securing a

casement or the shutters of any window when

closed.

C. Same as Guard Bar.

WINDO^W BOARD. An inner sill, usually

light and tliiu ; a mere covering for the top of

a dwarf wall below the window opening.

wrNDO^W FASTENER. (See Espagno-

lette : Sash Fastener.)

WINDO^W FRAME. Tlie frame, boxed

for sliding s.ish, or solid and reflated for case-

ment, which is set in a wall to receive and

hold the window.

WINDO^W GUARD. Same as Guard Bar.

WINDO^W LEAD. A slender bar or r(xl

of lead cast with gi-ooves to receive the glass

(see Came).

WINDO^W LEDGE. Tlie narrow .shelf

formed ljy the stoiil im the inside, or tlie sill on

the outsiile, of a window.

WINDO^W LIFT. A handle secured to the

lower rail of a sliding sash to facilitate the rais-

ing of the s.isli ; coHinionly called sash lift.

WINDO^W OPENER. A rod liy which a

wiiulow sash, otherwise inaccessible, may be

openccl or closed.

WINDO^W PANE. (See Pane, B.)

WINDOW POST. In framed building,

one of the solid uprights between which the

Window Frame is .set. In the United States

it is customary to nail togetiier two studs to

make eacli window post (compare Door Post

umlcr I'ost).

WINDOW SASH. The sash or light

frame, gencndly movable, in which the panes

or lights of glass are set.

WINDOW SCREEN. A. Any device,

especially if ornamental, as the ])ierced lattice

of the Hindus and Araks, used for filling in

all or a part of a window opening ; it usually

replaces glass and sash or casement of any sort.

B. Any form of closure, of wire or other

material, U> prevent insects from entering, or
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to oTjstruct the ^'iew of an interior from the

outside.

WINDO^W SEAT. A seat in the recess

of a window between the inner jambs.

Window Se.^t in Alnwick Castle, Northum-
eerl.xxd; c. 1310.

WINDO^W SHUTTER. A shutter used to

darken or secure a window, generally ])anelled,

and hung on each side of the aperture, outside

or inside, in one or more folds. Wlien formed

of frames with open slats, it is calletl in the

Uniteil States a Blind.

WINDO^W SILL. The bottom or sill of

a window opening ; often the wooden sill of the

winilow frame, as distinguished from the stone

or terra cotta sill of the opening.

WINDO^W STOOL. (See Stool.)

WIND PORCH. A small vestibule, often

temporary, jilauned to allow the opening of the

outer docn's of a building without admitting

much cold air. (Compare Weather Door, untler

Door.)

WIND PRESSURE. The force exerted

by wind upon any part of a building. This

is, generally, matter of in(pnry and precaution

only in the matter of high roofs, or spires ; as

the walls of an ordinarj building when built in

the common way are not affected by any winds

but tornadoes or tropical hurricanes. The force

of wind upon a roof is generally considered as

a horizontal force, tending to push the roof

over ; l)ut it really acts along a line lun'mal to

the .slo))ing surface. The tablts of pressure are

made up in this way ; and, as observation has

shown that the winds of the north temperate

zone hardly exceed fifty pounds jier square foot

of a surface normal to their direction {i.e.
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vertical), tlie oxticiiie pressui-cs are given an

follows by Du Bois, The Strains in Framed
Structures.

Angle of roof willi horizon,



WOOD
there is much pith or soft central body hardly

furnish wood, in the ordinary sense, for in most

trees the pith becomes unimportant and almost

uunoticeable by the time the dimensions are

sufficient to allow of cutting for timber. By

extension, the trunks of certain palms (endog-

enous trees), when used lo replace wood in the

more usual sense : they make excellent ])osts,

beams, bars, and the like, when used intact or

nearly so, as is common in many tropical lands.

Bamboo (a grass), and rattan (a peculiar vari-

ety of palm) in its many varieties, are also

used for purposes to which their peculiar light-

ness and great comparative strength fit them

weU.

Wood is to be considered as a solid substance

capable of being cut and shaped to almost any

extent without losing its strength by such

treatment, provided the grain is kept continu-

ous for a sufficiently great distance. As the

fibres which give strength to the material lie

almost altogether in the direction of the length

of the trunk or branch, and as the adherence

Fiu. 1.

between these fibres in the opposite direction

is limited, the workman who cuts away too

much or cuts too deeply into one part of tlie

stick risks the strength of the whole, because

he greatly increases the danger of partial split-

ting. A familiar example is the ordinary axe

helve, which must be rived out of the solid

plank, and only carved into its peculiar shape,

with care taken to preserve intact the full

strength of the stick measured by its smallest

cross-section ; axe helves which are turned or

cut by maciiinery out of the solid are alto-

gether untrustworthy, because many of them
have the grain running diagonally across the

finished helve, wliicli therefore will break almost

at a touch.

In consecpience of tliesc characteristics, wood,

when used for engineering pin'])oses and for the

ordinary framing of liouses, when this is to be

concealed by slieatiiing and jilastering, is se-

lected with a view to the straightness of the

grain. There is, of course, no object in cutting

away any part of the piece of timber, sill, post,

stud, brace, plate, or the like, for in tlic case of

the engineer's work, there is no appeal to archi-

tectural effect, and in the case of the ordinary

frame building the construction is concealed.

It is enough to see to it tluit the pieces which
take the weight and resist tlie strains to which
tlie structure is to be exposed shall have no
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interruption in the regular nm of the grain

from end to end of each piece. If a piece come

on the ground which is seen to have the grain

running diagonally across it so as to make it

easily breakable, it will be rejected, or cut short

and used for exceptional purposes, as for jack

rafters, or short diagonal braces. Knots are

objectionable, chiefly because of the twisted

grain which accompanies and surrounds tliem.

In some woods, as in the different yellow pines

of the Southern states of the United States,

the grain is veiy visilile, forming narrow strijies

of darker and lighter colour ; and these, when
parallel and nearly straight, form what is called

Comb Grain, considered a mark of sound

material.

On the other hand, what are called knees,

less common in house carpentry than in ship-

building, are cut from wood taken at the place

where a branch leaves the trunk (see Knee, A
;

also Vol. I., col. 779). If enough of the wood

be left to hold the knotted and twisted parts

well together, these pieces have great strength.

In view of these requirements and limita-

tions, the preparation of the wood for the

workmen is important. In the illustration

(Fig. 1) the piece of plank is badly cut and

badly laid, because there is a strong tendency

for the whole face, which is turned toward the

^^§» -^y>^y//!

Fio. 2a: a Piece of Hewn Tlmiiek which has
CHECKED IN DRYING.

middle of the trunk and which here is turned

uppermost, to split away in large flakes. Tliis

plank would be better if laid with the other

side up, but it is a poor piece of wood. In

ordinary flooring the planks which show comb
grain in narrow, nearly parallel, stripes, are

good, and will keep their consistency for cen-

turies, because they are the jjieces which have

becu cut with their sides in the direction of the
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medullary rays, as cx])laiiied below ; while those

in wliich a broad ))i('ce lies Hat on the surfaee

have no enilurance, the broad jiiece, as in the

plank in Fig. 1, sjilitting ott' with the gn^atest

ease, and somctinjes by the mere aetion of

shrinkage, so as first to form long splinters

and then to lireak awiiy. This is the reason

why (,^)uarter-sawcd Wood is ])referred (sec that

term). Let Fig. 2 be the siH'tion of a trunk

sawed in the usual way ; of this only those

boards or jilanks which lie upon or near the

middle of the trunk are good, because in the

Fio. 3.

others the tendency before spoken of, to split

or separate, is very great, and also because the

tendency of all logs is to check from drying,

the checks opening in the direction of lines

radiating from the centre. Quarter-sawing (see

that term ; also Clapboard) is resorted to, there-

fore, as shown in Fig. 3, and the planks are

taken out as nearly as possible in the direction

of the possible cliecks. This, which gives beauty

to wood used for joinery, marquetry, and the

like, gives strength also to timber and jilanks

which are to undergo severe strains. The silver

Fig. 3a: A method of Sawing by which Wider
Planks or Boarks are got than in Fig. 3— BUT slow and' awkward; USED FOB VERY
PRECIOUS WOOD.

grain, which is caused by what botanists call

the medullary rays, is not often visible in soft

woods ; it is more seen in hard wood trees, and
most of all in oak, in which it is a special

characteristic.

For ornamental work in joinery and furniture,

the wood which is unfit for framing may be the

best. A twisted grain, making an untrustwor-

thy post or joist, may be so beautiful that the

piece is saved for careful seasoning and for the

finest cabinet work. This is especially true of

veneers, which are cut out of knots, roots, and
even excrescences caused by disease or injury to

the trunk.

Soft wood is usually considered as that of a
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certain number of coniferous trees, as whitb

pine, larch, fir, spruce, and hemlock, in their

many varieties ; but the wood of certain co-

niferous trees, as the Ueorgia pine (called also

Icjng-leafed jiine— Pinils UHslriilis and J'iiius

]i(di(,slris) and s(!vcral other varieties, are hard,

giving as much troulile to tlie workman as the

nut trees and the oak. Hard wood generally,

however, is that of the broad leaf trees, most

of which are deciduous, just as most of the

coniferous trees arc evergreen.

It is so common to build with wood by ordi-

nary rule of thund) and without close calcula-

tion, that the framing of walls, partitions, roofs,

floors, and the like hardly ditt'ers at all in

princ^ijile, and differs but slightly in the size

of timbers used, whatever wood is to be em-
ployed. The log caliins of Russia and the

solid built chalets of Switzerland (.see Chalet;

Log House) arc indeed of soft wood, but tiiose

of the Northwestern states of Americ^'i and
(junada are commonly of hard word, and the

treatment is nearly the same. It is noticeable,

too, that while the soft larch, so abundant in

Switzerland, was used for the solid-built timber

houses alluded to, the extremely hard oak of the

Jura and Vosges mountains and of the forests

which once existed in many regions of the

north of France was used in the very com-

plex framing of the fifteenth and sixteenth cen-

turies. (See Pan de Bois ; Wood, Construction

in. Part I. ; also illustrations, Half-timbered

and Hou.se, where Fig. 1 1 is the simple Swiss

work, and Fig. 9 the complex and elaborate

French work, involving a great amount of

skilled manual labour put into the hardest wood.)

It is, therefore, useless to seek any immediate

influence exercised upon the architectural design

by the kind of timber used. The general ten-

dency to use sticks a little greater in either

transverse dimension is all that is traceable to

the use of softer or weaker material.

In carpenter work wood is not often seasoned

as well as it should be. In the United States

it is hardly seasoned at all, the stuff being cut

and piled up for a few months or weeks until

an order comes for its shipment. The season-

ing needed for ordinary framing is that of the

ojicn air, where the boards or scantling are

usually piled with small strips between the

pieces to allow the air to circulate. The ab-

sence of such seasoning is the great cause of

the sudden settling of floors, disturbances in

the equilibrium of walls, and cracks in the ]ilas-

tering of partitions within. For when a stick

shrinks it, of course, releases to that extent the

pieces which abut upon it, either at right angles

to its length or diagonally, as in the case of

braces ; and a whole partition, even if carefully

framrl, may lose its integrity by the shrinking

of its separate pieces.

For joinery and ornamental work of all kinds
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it is customary to season wood by artificial dry-

ing, a process usually described as kiln-drying.

It is customary to shape the piece of wood ap-

proximately according to its future size, then to

glue a piece of paper over each end in order

that the drying shall not proceed more rapidly

where the end grain is exposed, and finally, to

put the whole into a chamber heated to 150 or

175° Fahr., which chamber should, if possible,

be ventilated so that a slight current of air

may be kept up. Wooil dried in this way is,

of course, very ready to absorb moisture, and

it commonly happens in our hasty building

that the benefits of the thorough seasoning are

lost by tlie bringing of the wood into a damp

unfinislied house, where the plastering has not

yet lost its moisture. One sees a stout plank,

as of oak, which has been thoroughly kiln-dried

and which is so secured in a massive piece of

framing that it is no longer free to expand,

bent to a curve like that of a bow, with

perhaps 3 inches of versed sine in a length

of 2 feet, by exposure "over Sunday" in a

damp building. It is, however, almost imprac-

ticable to prevent this ; the owner is always

urging on the speed of the work, nor is he

often willing to admit that it is worth three

months' delay to let his seasoned joinery work

lie until the house is reasonably free from

moisture.

As regards the kinds of wood most in use :

in the United States white pine [Pinus slro-

bits) has always been the favourite wood from

the Great Lakes and the Blississippi southward

and eastward, but since the great rise in the

price of that wood, spruce (Abies of several

species) and iiemlock (Abies canadensis) are

used for all kinds of framing, and white pine

is reserved for inside finish ; while siding, clap-

boards, and the like, though best of pine, are

passable when made of spruce. Shingles have

been made at diflerent times of all tiie soft

woods of coniferous trees, the preference being

generally for cypress (Taxodixm), since that

wooil has been cut in the Southern states. In

Great Britain fir (Finns s>/lvestrts) is used, and

is brought from Scandinavia, eastern Prussia,

and western Russia. Larch (Abies larix),

which grows freely in the Aljis and in the

northern Apennines, is u.sed freely in Switzer-

land and the Tyrol, where wooden biulding has

always prevailed. Cypress has only recently

come into use in the United States, and that

at a time when clioscn wood was already in

such demand and so costly that there have

been but few frames built of it in tlie North.

It is curiously durable under circumstanites

which destroy mo.st woods rajiidly, that is to

Ray, in cellars and the like, where there is

dampness and especially variable quantities

of moisture present in the air. Redwood is

very soft and is fit for every purpose that
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white pine is good for. It has even certain

advantages over white pine, as in being less

liable to great swelling and shrinkage. Se-

lecteil qualities of redwood are brought to the

East for purpo.ses of joineiy.

As to the hard woods, they are used for

framing when soft wood is not easily olrtain-

alile. Thus, previous to 1865, and through-

out the Western states from Iowa and A\'isconsin

west, hickory or walnut or chestnut were used

for framing, and also for flooring and siding

almost exclusively. Chestnut is the most dur-

able of the hard woods commonly in use, and

as it is also -less hard than oak and ash it is a

favourite for some kinds of rough wnrk ; thus, it

is used for railway sleepers, and in the same

manner for sleepers in cellar floors and the

like. Locust, however, is the best of all woods

for this purpose, and is almost imperishable
;

but it is rarely found of great size, and is

scarce in most parts of the country. Black

walnut was so much in favour from 1855 to

1875 that nearly all the interior finishing of

costly houses, doors, trim, sideboards, and the

like, were made of it, and good qualities

reached a very high price. It is now out of

fashion in tlie United States, and oak has

taken its place. White oak is by far the most

common, but red oak, which has a beautiful

colour, is as suitable for interior finish, except

where very delicate work with carving and

minute mouldings are required. Maple and

birch are always in use in a moderate way, as

they are called for by persons who desire light-

coloured wood for furniture or interior fittings
;

and butternut, which is softer and has a pretty

light brown colour, is used in the same way,

the diflerence of cost being considerable when

the work is complete. Ash, which is seldom

used for delicate joinery in the United States,

is ill constant demand to help out work in oak
;

thus, if a contract is for a staircase of oak, it is

very probable that the balusters will be made

of white ash in the hope that the superin-

tendent will nut discover the ditt'erence.— R. S.

Bass Wood. That of the lime tree
(
Tiiia)

;

so called because of the use of the fibrous inner

bark under the name of bass. It is not much
used in framing. Its peculiar merit is in its

close grain, and in its permanence when once

seasoned, as it does not warp or shrink.

Bay Wood. That of the laurel tree ; and

as this is seldom used in building, a light red

wood sujjposed to resemlile laurel wood, and

brought from different tropical countries and

used in the United States to rcidace mahogany.

It is softer than mahogany, and is thought by

some to lie a variety of cedar.

Brazil Wood. That of the tree Brmina or

Garaiina ; brought from South America and

used for veneer, which is of brownish red colour,

and very beautiful in its veining.
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Heart Wood. Tlic ihinuiioii, the matured

and solid wiMid of the triiidv lietweeu the pith

and the alburnum. (See defiiiitiou of Wood,

above.)

Sap Wood. The alburnum ; the n.s yet

immature wood of recent growth, inunediately

within the b.irk.

Satiii Wood. A brilliant yellow wood with

a beautiful grain of which veneer.s are made for

delicate furniture. It is the product of several

tropical trees belonging to different genera, and
brought from India, the West Indies, and

recently from Australia and New Zealand.

Teak Wood. That of the tree Tcctona ;

imligenous to Burniah and neighbouring coun-

tries. It was the favourite timber for ship-

building in the British navy, and more anciently

in the fleet of the English East India Company.
If the forests are allowed to grow up now that

the shipbuilding is largely of iron, this wood
might become cheap enougli fin' u.se in all parts

of the world for superior joinery, as it has a

very pretty light brow^n colour of various shades,

and is singularly durable.

White Wood. In the United States, the

wood of certain kinds of poijlar, especially the

tulip tree. Also, by extension, of the bass

wood and other kinds of linden or lime tree.

In the former sense it is the wood of greenish

white colour having little visible grain, moder-

ate softness, and considerable endurance, which

is largely used for the inner jiarts of well-made

furniture. Tlie drawers, shelves, and lining of

such pieces of furniture are often composed
entirely of white wood when the exterior is to

be of richer coloured woods, either solid or

veneered vipon the white wood itself.

WOOD BRICK. A piece of wood of the

dimensions of a brick, built into a brick wall to

afford a nailing fur furring or wood fini.sli.

WOOD CARVING. (See Carving; Sculp-

ture. )

WOOD, CONSTRUCTION IN. Building

with wood, u.snally in solid tind)er, and in Europe,

usually by some of the processes included under

Framing. Apart from the Euroi)ean methods

and their results, tlie most important develop-

ment is that found in the ancient temples of

Japan. (See Japan, Architecture of; Switzer-

land, Architecture of)

Part I. The woodwork of the Romans is

only known to us indirectly through the evi-

dences contained in painted wall decorations,

in such sculptured bas-reliefs as occur on the

column of Trajan, and more especially through

the descriptions of Vitruvius (see, also, Choisy,

op. eit.. Chap. III.). Their vast erections of

mortar masonry in rubble and bi'ick, the re-

mains of which are to us the chief visible indi-

cations of their genius in construction, have

naturally so preoccnpieil our minds, that we are

not accustomed to regard them as equally skil-
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ful in the production of more perishable, but

probably hardly less important and interesting,

work in tind)er and carjjentry. The immense
domains covered by prinjcval forests which were

added by concpicst to their Empire, gave them

an aluunlance of tind)er, which they knew how
to shape and use in bridges and nulitary works

of great extent ; and the detailed descriptions

by Vitruvius of the construction of his own
basilica of Fano show, not only that they often

used wood in the construction of their entabla-

tures and epistyles, but were familiar with

difficult problems of roof framing, and knew
how to make them an effective i)art of an archi-

tectural scheme. We have eviden(« also that a

large part of their cities was originally of wood
constnu'tion, and that even their p\djlic monu-
ments, such as amphitheatres and bridges,

were primitively of this material ; and the

temporary wooden centring.s, \\\w\\ which their

inunense vaults and domes of masonry were

built, could not have been framed and supported

without a knowledge of carpentry at least eijual

to that required in the construction of visi})le

timber roofs over their unvaulted halls. It is

probable that the general characteristics of

these roofs survived in those of the early Chris-

tian basilicas of Rome, which were comjiosed of

a series of massive trussed rafters of the simplest

character, with little or no attempt at decora-

tion, sometimes left open and naked, and .some-

times concealed by jianelled ceilings with deep

coffers and endjellishcd with cai'ving and colour.

It is evident that the constructive character of

all these roofs was fundamentally controlled by

the degree of inclination of the slope, which

never materially varied from that of the classic

gable. This traditional low inclination of the

roof was maintained with no essential variation

through the Romanesque period, until impera-

tive exigencies of construction which developed

in the mediaeval period, as we shall presently

note, forced the roof to assume a steeper

pitch.

But meanwhile, in Oriental countries and in

the states of North Africa, traditions much more
ancient than those of Greece or Rome created

the flat or terraced roof, which remains the

characteristic form in all regions where a hot

and dry climate prevails. This form necessi-

tated a construction of wooden posts and hori-

zontal beams supporting terraces of earth clay,

tiles, asphaltum, etc., with parapets, the external

walls alone being of durable and moimmental
material. In Syria, Egypt, ar.d the Barbary

States, in Spain, and in the Spanish colonies of

America and the tropics, this persistent type

still gives to the modern, as it did to the

ancient city, its distinctive horizontal sky lines,

broken only by the domes, the minarets, or

campaniles of its religious buildings, and still

upon the terraced roofs the household life, as
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among all Oriental peoples, swarms to enjoy the

coolness of the evening.

Among the most characteristic forms of

Roman constructions in wood which survived

through the Romanesque period, probably with

little change, were buildings framed witli

heavy, squared timbers, generally of oak. the

"WOOD
showing in relief against the plaster filling or

parquetting of the panels, where these were not

left open for windows or latticed casements.

In the cities these buildings were often framed

with the successive stories overhanging those

below, with supports of moulded corbels. These

visilile timbers were frequently richly carved

Wood, Constkuction in, Part I., Fig. 1: Interior Hall of Nursted Court, Kent; 13th Century.
From tlio litone iiill.irs there start iiprifjhts to support piii-Iiiis. and (lia(;onal braces which help sujiport purlins and also carry

transverse beams. From the centre ol' the transverse i>eatns slender posts carrv a plate upon which the collar beams rest. E.\-
ccpt for the free use of diajfonal braces this construction is very unscicntlHc, but heavy timber and thick walls carry it through.

interstices being filled with some form of bcton

or coarse white jjlastcring. This iiietliod of

buil(lJ7ig in wood was Ijrought to perfection in

the halftimbcred houses of the Middle Ages
(.see Pan de Hois). It consisted of massive
horiztrntal beams or plattw bt'aring the Hour

framing, supported at freiiuent intervals l)y

vertical posts and liraccd witli straight or

curved braces. This framing was always visible,
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with mouldings and chamfers wrought in the

siilid. Tiio conspicuous panelling thus formed

was infinitely varitid by the disjiosition of

curved or arched braces. Sometimes, esjiccially

in Elizabetlian houses in England, these panels

were formed in a succession of trefoils and other

foliated patterns or arabesques more or less

capricious, anil the plastered or rough-cast

spaces between the timbers were often stamped,
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while phistic, witli (Iccdrations of diapers or

oriiaiiieiital strap work (see Parf,'et ; Parget

Work). The timbers w(u-e framed with mor-

tise and tenon, tiic joints being fitteil together

with great pn:eision and seenred by oak pins,

never by spikes or bolts. The old towns of

Europe, up to the end of the. Elizabethan era in

England, were composed almost e.vchisively of

half-timbered houses, the suecessive stories.

WOOD
Old Hall (see Cut II., Col. .34.')) in Cheshire,

often |)resented framework of elaborate deeora-

tion with wide bays filled with casement win-

dows. Often these structural frames were

visible in the interior, and the fioor.s, con-

strui'tecl of heavy squared timlier, were framed

to foi'in ]]iinelle(l ceilings, freiiueiitly richly

carved. The concealment of th(«e structural

frames by [ilaster and panelled wainscots or

[flirt. r^.r^.C''
ill
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WooB, Construction in, P.vrt I., Fig. 2; JIaiso.n du Poids Royal; Sai>t L6, Fkanx-e.

crowned with gables, overhanging the narrow

streets. Many of these interesting structures

still remain in Rouen, Lisieux, Bruges, Ulm,
Louvain, Antwerp, Brussels, Nuremberg, and

Strasburg, on the Continent, and the counties

of Salop, Chester, and Stafford, in England.

The gables were often decorated with deep

barge boards, profusely enriched and carved,

and the corbellings were frequently wrought in

grotesque forms. The Elizabethan half-tim-

bered manor house, as, for instance, Moretou

If fa

ceilings in interiors, and by plastering, tiling, or

other forms of covering on the exteriors, rarely

occurred before the close of the sixteenth century,

when the era of the Renaissance introduced

new ideals of architecture, in which structural

decoration ceased to play a dominant part.

Traditions of honest carpentry in visible tinrber-

ing lingered among the builders of Northern

Europe even to the end of the seventeenth

century. In fact, the vital energy of the

mediseval spirit, which developed a true archi-
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tecture from construction in stone, was hardly

less successful in creating characteristic style

from wooden framing.

By far the most brilliant demonstration of

the medi:eval spirit in wood constmction is

exhibited in the framing of the roofs. In

Romanesque and mediieval arciiitecture the

construction of roofs may he divided into two

classes : viz., those which were intended to

cover stone vaidting and were unseen from

below; and those which were intended to be

visible and to form an essential part of the

architectural scheme. In the latter class may

be included roofs of which the structural sup-

ports are wholly or partly concealed by flat

ceilings, often panelled in wood, as in the

basilica of S. Maria Maggiore, at Rome.

Most of the Romanesque work remaining to

ns reveals the preoccupation of the builders to

recall in the roof structure the main characteris-

tics of Romanesque stone vaulting. This was

accomplished in many eases by making the tie

beams massive enough to support the feet of

curved braces so disposed as to give, in the suc-

cession of the trusses, an arched effect. Tiie

various members were decorated with chamfers,

chamfer stops, and mouldings wrought in the

solid, not applied, and often were treated with

colours, as in the restored basilica of S. Lorenzo

fuori le Mura at Rome. As the proper function

of the tie beam is not to bear weight, but simply

to prevent the principals from spreading, this

system was luistnictural and was only prac-

ticable in roofs of small span. An example

of this jjrimitive and unscientific method is

e.xliibited in many of the cuts given under Roof

In later constructions, esjiecially in the great

halls of feudal buildings, where the span was so

considerable that it became impracticable, even

with the resources of the virgin forests at com-

mand, to make the tie beam massive enough to

support tlie arched braces, which seemed to be

indispensable to the media3val builders, they

made the roof much steeper, so that the arched

braces coidd start more properly from near

the wall ends of the tie beam, thus relieving

tiiat member and giving a wider span to the

arch. It is apjiarent that tlie steej) roofs of

tlie thirteenth century owe their origin in gi'eat

part to this structural condition.

The next step in the evolution of the arched

tni.ss of the IVIi<ldle Ages was evidently sug-

gested bj' the fact tliat tlie extreme steepness

of the roof, by reducing the tendency of the

rafters to spreiid, rendered less necessary the

tie beam coimectitig the feet of the jnincipals

;

accordingly, in the latter part of the fourt<'enth

century, tlie builders began to cut away the

central part of the tie beam, leaving the two
ends in tin; form of short horizontal beams ))ro-

Jecting from the top of the wall. Into the

outer end of this beam was framed the foot
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of the principal rafter ; from the inner end

sprang the great arched brace, the full develop-

ment of which was the principal formative

element in the truss and beneath it a smaller

arched brace, starting from a corbel built into

the wall below, or from a wall shaft, enabled

the beam to do its important work of sujijiort.

This member was often carved in the form of

a winged angel bearing an escutcheon. One of

the boldest and most beautiful examples of tliis

early use of the hammer beam occurs in the

nave and transejjts of the catheilral of Ely

;

and the English carried the .system of hammer
beam construction to its highest development

in the fifteenth century. Important specimens

of this characteristic English carpentry are in

the roof of Eltham Palace hall, 36 feet span
;

of Hampton Court, 40 feet span, and of West-

minster Hall, 68 feet span. The latter is an

example of the boldest, most elaborate, and

most beautiful carpentry of the Middle Ages.

(See Plate XXXVI. : Hammer Beam, under

]3eam.)

The covering of stone vaulting with wooden

roofs for protection from the weather presented

to the carpenters of the Miildle Ages a ditt'erent

problem. At first the protective covering was

laid directly upon the upper surface of the

vault, but on accoimt of the rapid deterioration

of the masonry through the infiltration of water,

it was soon found uecessaiy to build timber

roofs over them independent of the vault. The
inconvenience of constructing the.se roofs with

tie beams, requiring the building of the walls

to the height of the crown of the vault, soon

became apparent, and the total abolition of

the tie beam in such cases and the construction

of a roof frame, which should envelop the

vault, and yet be independent of it, presented

to the builders a practical problem which they

proceeded to solve in various ways. Though
the various devices employed to accomplish this

object in covering the nave vaulting of the

gi'eat catiiedral were sometimes, from the point

of view of modern carpentry, unscientific and

climisy, the builders generally displayed great

boldness, skill, and practical efficiency in the

work, and they met the constantly varying con-

ditions of the problem with an ingenuity which

modern carpentiy with its greater resources and

experiences could hardly excel.

The distinctive methods of wood construc-

tion in the Oriental countries, in Scandinavia,

Russia, Switzerland, and the Tyrol, all derived

from ancient traditions, are treated under the

proiier geographical terms, and under Chalet

;

Log House.

Since the Renaissance the ])rinciplcs of the

king-post and queen-post truss, as briefly de-

scriljed under Roof, have been indefinitely ex-

panded and adapted to an infinite variety of

uses (see Cuts 1 and 2 under Roof). Elaborate

nii;



WOOD, CONSTRUCTION IN, PART I., FIG. 3: HOUSE AT RUETI. SOLID BUILDING OF SQl'ARED
TIMBER OR THICK PLANK. SL^IILAR TO A LOG HOFSE. THE VERTICAL RID(iE IN THE
MIDDLE OF THE GABLE WALL DENOTES A PARTITION. OUTSIDE SHUTTERS SLIDE
HORIZONTALLY.
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and sometimes com])licateil variations of those

types have been used in the wide spans of

churches and pal)lic ludls, of theatres, markets,

railway stations, and in Mansard roofs. Sir

Wood, Co.nstructiojj in, Part I., Fig. 4.

Christopher AVren and his followers in the

eighteenth century showed great skill and in-

genuity in adapting the princi]ile of the king or

queen jjost tru.ss to the framing of church roofs,

in which the visible ceilings were flat, arched,

or vaulted in plaster. A characteristic exam-
ple of tiiese adaptations may be seen in the roof

of the churcli of S. Martin's in the Fields,

AVe.stmin.ster, designed by Gibbs, and in the

roof of old Drury Lane Theatre, built at the

close of the (Mghteenth century. The work of

Philibert de I'Orme, named lielow, may be con-

sulted for information concerning the diaracter-

istic carpentry of th(! French builders in the
sixteenth century, their method of framing
domes or curvilinear roofs, with rafters built u))

with several tiiicknesscs of shaped [dank and
bolted or spiked together, being especially note-

worthy for simplicity and strength.

In modern work constructions in carpentry
are rarely used in tiie trusswork of wide sjians,

framings of iron and steel being substitute<l.

Choisy, L'AH de Batir chez leg Romaim ; Pliili-

bert dc r()rnie. Nouvulles fnvoUioiis pmtr bien
bfitir a pctits Fr/iia, Pari.s, lolil

; G wilt's Kiiciirlo-

piidkt iif ArrhUrrture ; Viollol-le-I)uc, Dirtinn-
miire ; Articles C'liarpente,7'o» (1(> Urns ; Hoiidelct,
Traile de. VAH de jmiir, 8lli ed. I8;i8-is.-|.',.

mid Supplement
; H6tliclier, llolxnrchitictur des

Mitliliilli-rs; Sandei-s, Carved 0<ik in Ilmisex and
Fitrinlnre ; sec also Bil)lioi.'riipliy of Switzerland,

nil)
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"WOOD, CONSTRUCTION IN ; PART II.

The log house of the early settlers of North

America was, with the advance of civilization,

succeeded by massive framed constructions of

squared and hewn oak timber, following, as

closely as the conditions of the New World
would pernnt, the contemporary or recent tra-

ditions of the mcither country. These con-

stnictions gave to the old colonial domestic

architecture of America an aspect of dignity

and permanence, not readily secured in the

lighter, less spacious, and more economical

methods of building which have since been

developed. In fact, the difference between the

old and new methods is largely responsible for

a distinct evolution of style. This difference

residteil mainly from the disc'overy that in-

creased strength of construction could be ob-

tained with a far smaller expenditure of

material and labor ; thus, in floor construction

especially, it was found that far greater sta-

bility could be secured by using thin planks

set on edge and regidarly spaced as joists and
connected by bridging, than was obtained by
our forefathers in their laboricnis and costly

framed constructions of heavy squared and
hewn girders, supporting smaller squared tim-

Pipe.

Wood, Construction in. 1'\1!T I., Fig. .5. Struo-
TUKR of a FhAMI-: lloirsK FACED WITH FoUR
lNcin-:s (IF Hkickw i.)kiv as i>kschibed in Text.

bers mortised into tlicm at right angles six or

eight feet apart, these sjjacings in turn being

sid)divided by still ligliter squared scantlings,

u|)on wincli com])Iex the wide flooring boards

of our ancestral liomes found at last a fairly

substantial bearing.
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When the iiii])n)vi'il uiacliiiicry of tlic saw-

mills iH'gau ('I'oiKiiiiically to coiiviM-t forest tim-

ber into licavy si'initlini;s of any ilcsired (liiiiou-

sions for sills, girders, jiosts, ])lates, purliiies,

and truss timbers ; into studs 2 inches by 4

inches and 2 inches by G indies ; into planks

from 2 to 4 inches thiclc and from 6 to 14

inches wide for joists and rafters ; into inch

boards of various widths for tlic covering of

house frames ; into thin siiingles for roofs or

walls ; into clapboards or si<lings for the outer

covering of walls alone ; and into light laths to

form a good key for plastering,— the builders

were furnished with an abundance of cheap

material admirably adapted to economical

wooden sti'uctures, suited for every condition

and scale of living, for storage and shelter of

every sort, including even churches and ])ul)lic

buildings. As tlie system of construction

which was presently develojied from these con-

ditions imposed practically no limit of shape or

•size, and was very inexpensive, it was more

elastic for the expression of any caprice of the

builders, or of any prevailing whim of de-

sign, than any other system known. But on

the whole, though thus pecidiarly subject to

architectural aberrations, and to temporary

fashions, more or less whimsical and unreason-

able, it has, through tlie ettbrts of trained

architects, become so well ilisciplined l)y its ap-

plication to conditions of comfort and use and

decent living, that its results may be considered

as an illustration of a liealthy evolution of style

consistent with an infinite variety in form.

The usual specifications for this structure in-

clude a sill varying from 6 by 6 inches to 6 by

8 inches, bedded solidly near the outer edge of

the foundation walls, bolted oi- rebated together

and pinned with oak pins at the joints and

angles. Girders of various dimensions accord-

ing to service, corresponding with tlie main

divisions of the plan and crossing the area of

the basement or cellar, are carried upon inter-

mediate piers, or posts of brick or wood ; upon

these girders and upon the inner edge of tlie

foundation walls bears the framing of the first

floor, composed of joists 2 inches thick, and

from 8 or 10 inches to 12 or 14 inches deep,

•equally spaced, and stitt'ened every 6 or 8 feet

by a bridging composed of narrow strips of

wood, nailed crosswise between each pair of

joists in continuous lines, to distribute the floor

strains and to provide against the twisting of

the timber. Wiien the distance between bear-

ings is considerable, these joists are dressed upon
their upper edge in the form of a very flat ris-

ing curve to correct the level of the floor in the

case of sagging. Where stairs or chimneys are

to be provided for, the necessary openings in the

floor framing are made by enclosing the open

area with heavier joists, those parallel with the

•common joists being called tnvimers and those
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at right angles being called headers, the latter

being either framed into the former, or, pref-

erably, hung to them by wrought-iron stiiTUps.

Flush with the outer edge of the sill and
tenoned into it are vertical posts, 4 inches by

6 inches or inches by 8 inches, extending the

whole height of the walls. These occur at the

comers, and, whci'e the character or extent of

the i)lan requires, at one or more intermediate

points on each wall. If there is to be a third

floor, the joists of the intermediate, or second,

floor, which is framed practically like the first,

but with such modifications in detail as the

plan requires, have their outer bearings upon

the top of horizontal timbers, called girts, or

perhaps more properly (jirlhn, which have the

thickne.ss of the frame (4 inches or C inches)

and a dejith of G inches or 8 inches ; these are

mortised into the posts. The girts, which run

parallel with the joists, are in the best construc-

tions set flatwise an<l flush with the u])per sur-

face of the floor framing, projecting inward to

receive the nailings of the ends of the flooring

boards. The posts are connected at the top

by a horizontal member, called the vxdl plate,

4 inches by 6 inches or 6 inches by G inches,

the principal function of which is to receive

the lower end of the sloping rafters. These

horizontal and vertical members of the wall-

frame are braced at all their intersections by

diagonal braces tenoned and treenailed.

The main skeleton of the walls being thus

obtained, the open spaces between the posts

are occupied by smaller vertical posts, called

studs, 2 inches wide, and the thickness of the

frame (4 inches or 6 inches) mortised at top and

bottom, regularly spaced, set edgewise, and flush

with the frame ; those for the first story are set

between the sill and the girt, and those for the

second, between the girt and the wall plate.

Similar vertical studs form the frames for the

interior partitions, each stud being spiked at

top and bottom to horizontal pieces and stif-

fened at one or more intermediate points by
lines of bridging, composed of short pieces of

studs cut in between the vertical members and
thoroughly nailed. Apertures for doors and
windows are framed by thicker or double studs

at the sides and at top and bottom, the former

being trussed when they bear weight.

The third floor joists for the roof chambers

are often less deep than those of the first or

second. Like the other joists, they bear upon
the heads of the main partitions, but at their

outer ends they bear either upon the wall plate,

or, if more space is required in the third story

under the lower part of the slope of the rafters,

they are notched over the ujiper edge of a board

about 6 inches wide, let flush into the back

of the outside studs a foot or more below the

wall plate ; this is called a ledger board or

ribbon strij); it is nailed to each stud, and
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plays a very important part in binding and

stiffening the entire fabric.

The spacing of floor joists and studs, except

where cross furring is used (see below), is

governed by the length of the laths. These

are roughly sawn strips, about -| or f of

an inch thick, If inches wide, and 4 feet

long, set about half an inch apart, so as to

afford a key for the plaster to hold by. They

require each either four or five nailings, the

former caUing for a spacing of joists or studs

16 inches on centres, and the latter, 12 inclies

on centres. They are naUed to the inner sur-

faces of the outside studs and to both surfaces

of the inside or partition studs, to receive the

wall finish, and to the under surfixce of the

joists, to receive the ceiling finish ; but in the

better class of work, cross fun'ings, composed

of strips of |-inch boards, about H inches

wide, are first naUed to the under side of the

joists and rafters, and at right angles to them,

to correct iiTegularities of level, and these re-

ceive the lath nailings. The thickness of the

lathing and plastering is from | to |- of an inch.

In order that tlie surface of the plastering may
be true and level, it is worked to grounds ^
or -| of an inch thick, respectively placed at

points to be covered by the interior wood finish.

Eoofs are framed with rafters 2 inclies wide

and from 6 inches to 12 inches deep, according

to service, and generally 20 inches on centres,

having a bearing at bottom upon the wall plate,

and at top, for simple constructions, against a

ridge pole, which is often formed by an inch

board ; or, if the character of the design is such

as to require a roof of double slope, the upper

ends of the rafters are notched to support a

curb, or upi)i'r plate, 6 inches to 8 inches

square, upon which rests the joists of the flat

or upper roof slope. The hips are generally

constructed with timber 2 inches to 4 inches

thick, and somewhat deeper than the rafters.

The dormers are framed with light studs or

rafters spiked to the rafters of the lower roof-

slope, which are doubled or increased in size at

all roof openings.

The stability of this light cagelike structure

depends, not only upon the mortising together

of its principal members, with thorough nailing

and spiking, and pinning at all the intersec-

tions, with bracing as described, and with the

effective stiffening secured liy the construction

of its floors,— but also upon an envelope of

rough boarding or sheathing, J of an inch thick

and from 6 inches to 10 inches wide, giMierally

tongued and grooved together, which is nailed

over the entire outer surface of the wall fram-

ing, over tlic ujiper surface of the rafters for the

roof closure an<l of the joists for the flooring.

This sheathing is sometimes applied diagonally

to the surface of the frame to afford greater

stiffness and stability. Often the rafters, in-
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stead of being covered with close boarding,

receive narrow strips, spaced so as to afford

nailing for the shingles, wliich, by this method,

have the advantage of ventilation from beneath,

and consequently greater security against decay.

The exterior finish, or siding, of the walls, is

composed of narrow boards, called claplioards

(see Clapboard ; Weather Board), which are

sawn and planed by machinery to a thin upper

edge and a thick lower edge, and nailed horizon-

tally through the rough boarding or sheathing

to the studs, overlapping in successive regular

courses, and showing from 4 inches to 6 inches to

the weather ; or of sidings (see Siding), which

are regular courses of boards planed with a bevel

at top and bottom and tongued and grooved

together ; or of vertical boards nailed to hori-

zontal pieces cut in between the studs at each

height of 2 feet, the joints being covered by nar-

row bevelled battens, hollowed slightly on the

under side to secure closer joints ; or of shingles

showing from 4 inches to 6 inches to the weather,

sometimes of equal widths, and laid in patterns

or shaped with tools in the form of tiles or

scales.

All this exterior finish is laid over stout

weatherproof building paper, thoroughly lapped

and nailed, sometimes in two or more layers,

over the entire surface of the sheathing boards.

Tlie same treatment is apjilied under the shin-

gles of tlie roof. Sometimes the whole frame

is filled in with bricks laitl in mortar between

the studding ; or it receives a closure of back
plastering laid upon laths cut in between the

studs ; or a double system of lathing and plas-

tering is used, the first being secured to the

back of tlie studs, and the second to a system

of furring pieces nailed through the first plas-

tering and coinciding with the studs. By any
of these systems a warm weatherproof house is

obtained.

The mouldings of the exterior cornices, string

courses, window and door frames, etc., are

wrought out of boards and thin plank at the

planing mills, where they are often kept in

stock, and, with the assistance of fni'rings, can be

put together so as to obtain any desired efl'ect

of solidity, or to meet any of the conventional

exigencies of design. Thus most of the more
important decorati\-e projections are hollow and

made of thin stock, not wrought in the solid

like the timber work of mediieval constructions.

Columns, with all tlie apjiearance, but none of

the reality, of solidity, are built up with glue

upon furring pieces around a hollow core in

forni.s following classic, mediieval, or any other

formulas. The turning lathe contributes its

share to this phantasm of architecture, and
balusters, vases, spindles, and finials of any de-

sired shajie and in any desired quantity can be

chcajily obtained at the woodworking factories.

For tiiis cliaracteristic system of obtaining
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decorative effects in wood coiistniction some

practical advantages are reasonably claimed.

In tiie climate of America, dry and wet by

turns, a solid timber constnictiou would not

only be costly, but would be subject to twists,

cracks, checks, and interior <lecay ; while the

better ventilated liullow and fiu-rcd construction,

when kept well protected by paint and by flash-

ings of tin or zinc on its weathered parts, with-

stands the vicissitudes of time for indefinite

periods. The facilities of tiie planing mills

have tempted the builder to niiny unfruitful

experiments in design, to many imitations of

forms never intended to l)e e.xjjressed in wood,

and to many unspeakable inventions of more

vernacular type.

When the production of nails was cheapened

by macliinery, and cut nails of steel and iron

and nails made of wire could be furnislied of

excellent quality and at a cost mucli less than

the old-fashioned wrought-iron nails, the labo-

rious and comparatively expensive method of

house framing with mortise and tenon began to

be supplanted by a more economical system

dependent entirely upon tlie efficacy of nailing.

This involves the complete abandonment of

braces and girts and mortise joints, and the

substitution of long studs extending continu-

ously througli two, or even more, stories from

the sill to the wall plate, the second and third

floor joists being notched over flush ledger

boards or ribbon strips let into the back of the

studs, the whole system being secured by nails

at every point of junction, and made stable by

the nailing of covering or sheathing boards over

the outside of tiie wall, studs, and rafters, and

by the nailing of ftcioring boards over tlie joists.

This is called Balloon Framing (which see).

The established merchantalile lengths of joists

and studs exercise a marked influence over the

ordinary shape and size of the balloon-framed

building, as " cutting to waste " is repugnant to

the principle of economy on which this system

is founded. This structure, though cheap, ap-

parently frail, and suited only to temporary or

provisional purposes, has been found by experi-

ence to be stable against ordinary wind pressure,

and to afford at least as safe, as comfortable, and

as commodious a shelter as any otlier construc-

tion of its class and grade. Inileed, it is

claimed by Western builders that balloon fram-

ing, as it has fewer points for dislocation and no

mortise holes subject to rot, is a more rigid and

permanent structure than any dependent upon

girts, timber braces, and mortise framing.

In the development of these systems it must

be recognized that certain new and distinct

ideals of design, in strong contrast to those

evolved from the half-timbered buildings of the

Old World, as described in Wood, Construc-

tion i!i, Part I., have gradually grown out of

these peculiar conditions of stiiicture. Gon-

1125

WOOD
spicuous among those is an ideal of neatness, a

mechanical precision and workmanlike cleanli-

ness and s(piareness of outline and smoothne.ss

of surface, elinnnating to some degre(! many of

the jjicturesquc accidents of ettcct and much of

the softness and roundness of outline, which

have been derived from other conditions of ma-
terial and are as.sociated with all Old World
traditions which we have inherited and which

we admire. It has been a part of the duty of

the American architect in some way to elevate

this new, uncomiiromising I'lmditiun of structure

into a virtue of design.

In the woiiden buililings of the Old World,

as indicated in Part I. of this essay, the timber

frame is commoidy visible, and is vitally es.sen-

tial to their expression as works of architecture.

In the wooden buildings of the New World the

frame, by a purely scientific and reasonable

process, is reduced in dignity of proportion and
use. As in the high commercial buildings of

modern America, the light steel frame, which

does all the work, is nevertheless necessarily

concealed under a thin protective envelope of

masonry, so in the wooden buildings the liglit

timber frame must be covered by a thin sheath-

ing of wood. Both systems are thus deprived

of the noble privilege of treating tlie frame as

architec'ture, and are constrained to elevate the

mere integument to this high function. Under
this important limitation the wooden buildings

of the United States must depend for architec-

tural effect upon the disposition of masses

and outline, upon fenestration, upon the wide
porches, verandas, and loggias, which the con-

ditions of climate and of social life invite, and
more especially upon the texture and colour of

the surface. In the effort tcj obtain reasonable

variety in this latter respect, the board sheath-

ing, instead of being covered by clapboards,

sidings, or shingles, — by each or all of these

weatherings sometimes in the same building, —
requiring staining or painting, and thus intro-

ducing contrasts of artificial colour as a vital

element in the decorative scheme, receives some-

times a veneer of one thickness of brickwork,

or a thin ashlar facing of .stone, laid upon a
ledge of the foimdation, and secured to the

boarding through its covering of sheathing

paper by nails driven in the joints of the

masonry ; a permanent structural colour is thus

given to the exterior, and a more effectual clo.s-

ure secured. This device, though of course

open to certain palpable objections as a base

imitation of real masonry, a deceit, and a vain

pretence, is not without its defensible points.

The veneered building is a comfortable build-

ing to live in, it dispenses with the necessity

of paint, substitutes a natural or structural

colour for an applied colour, it enlarges tlie

scope of de.sign, especially when combined with

a second story covered with wood finish painted
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or stained, and it afibrds anotlier example of

the audacity with which any new device of

method, appliance, or material, which may com-

mend itself to common sense for economical

or practical reasons, is adopted, however revo-

lutionary may be its consequences.

George Ceilings, Circular Work in Carpentry

and Joinerij, a Practical Treatise on Circular

n'urk of Siuffle and Dorible Curvature, London,

1890, 1 vol."8vo; Hoof Carpentry, Practical

Lessons in the Framiny of Wood Hoofs for the

Use of Working Carpenters, London, 1893, 1

vol. 12mo ; John Thomas Hurst, Elementary Prin-

ciples of Carpentry, 8tli ed., London, 1892, 1 vol.

12mo ; James Newlands, The Carpenter and
Joiner's Assistant, London, 1840.— Henry Van Brunt.

WOODHOUSE. An outhouse in wliich

firewnnd may lie stured for use.

WOODWORKING MACHINERY.
Power machinery fur shaping and finishing

wood. It includes sawing and turning ma-

chines of every description, planers, moulders,

jointers ; boring, mortising, and tenoning ma-

chines ; Sanders, filers, and polishers ; machines

for the manufacture of flooring, bo.xes, .sashes,

blinds, and doors, and panelling of all sorts ; and

combination machines called universal wood-

workers, adapted for a great variety of car-

penter's work, formerly done entirely by hand.

The substitution of machine labour fur hand

labour in every department of industry has had

much to do with the increase of material pros-

perity during the nineteenth century. It has

given to the people many things essential to

their comfort and well-being, which, under the

old conditions of hand labour, would have been

far out of their reach. It has given them food

for mind and body, clothing, easy transporta-

tion, and decent shelter. To the last, wood-

working machinery has largely contributed in

supi)lying thciu with ciienp timber, cheap

shingles and sidings, cheap flooring and in-

terior finish, chea]) sashes and doors. Thus,

the same class, whose fathers a century ago
lived sordidly and meanly, but picturesquely,

in thatched cottages of one or two poor rooms,

with latticed casements, mud floors, and rough
walls rudely plastered or wdiitewashed, now
finds itself decently installed in houses which,

though often hard and square in outline, basely

mechanical in detail, and with but few ele-

ments of grace or beauty, at least afford them
spacious, comfortable, if not luxurious, lodg-

ment, encourage clean and decent living, and
a wiidlesome self-respect. But while w'uod-

working machinery in general has thus ac-

complished large results in increasing the sinu

of human liappine.ss, this facility of production

has had a tendency to create a cheap archi-

tecture of imitation, pretence, and show— a
teiid(!ncy which has jiresented serious obstacles
to tlic d>'vi'lnpmcnt of forms of art properly
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adjusted to these difficult mechanical condi-

tions ; for it has been proved by a thou.sand

failures that the old ideals, based ujjon hand
labour, and upon an unscientific and piodigal

u.se of heavy timber, cannot do honest service

in modern, economical wood construction.

— Henry Van Brunt.
WORKHOUSE. A house in which work

is carried on ; especially a house in which able-

bodied paupers or vagrants are compelled to

work : a ])oorhouse.

WORKING DRAW^ING. A detail draw-

ing, made either to a ratlu'r large scale or at

full .size, exhibiting the structuie of the whole
or a part of a building, so as to form a guide

for the W'Orkmen in the actual construction of

the object so re])i'esented.

WORKING STRENGTH. (See Strength.)

WORKMANSHIP. A. The skill of a

workman as shown in his work.

B. The quality imparted to anything made
by man by the actual process of its making

;

the character given to it by the work put into

it, apart from the excellence of its material or

the value of the original conception. The work-

manship of an object may be fine, although its

design, in an artistic sense, or its plaiming,

shape, or arrangement may be very bad.

Workmanship may even be noticeably good
in a thing which is not soli<lly put together

or likely to be permanent ; thus, a piece of

building may be so badly conceived by the

engineer or buihler who planned it, that it

will not stand long, and yet the workman-
ship, as of stonecutting, joineiy, and the like,

may be excellent. Good workmanship of cer-

tain kinds can generally be had by demand
backed by willingness to spend money, espe-

cially if this is long continued ; thus, no better

workmanship is to be found anywhere in

countries of European stock than in the house

fittings, furniture, and the like, of wealthy

Englishmen, that class having been, for many
years and until quite recent times, much the

most freely spending class of people in Europe.

Houses in London, and country houses built

under the same general influences, fifty years

ago as now, would show floors of such perfect

level, and doors so perfectly hung that saddles

might be dispensed with ; it was quite common
to see the carpets brought into the recess of a

door and fitted together edge to edge without

any break in the uniformity of the level ; the

doors swinging easily, grazing the |)ile of the

carpet, but never jiressing it, and shutting

perfectly true, the bolts of the latch and lock

going home witiiout nuise or shock. Tiio deco-

rative woodwork of the same house, that which

\vas fitted to the house, and that which was
put into movable articles alike, would be per-

fectly jointed and truly workeil, the mitres

faultless, the mouldings worked with absolute
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uniformity. And yet all this would he found

in a house whose seeiniiigly vaulteil roofs in the

halls, etc., were the merest shams of wood and
plaster, whose external roof had no gutters

overhaugiiig the walls, hut shc<l off the water of

rain and snow into lea<l gutters, which at every

moment threatened the interiors of the house

with the results of leakage, and whose Hues

threatened, and sometimes not in vain, to allow

the ignition of the wooden structure near. This

means that all the workmanship which the

owner and his family ami their guests were

in the way of seeing was very perfect, whereas

that which they disregarded, belonging to a

class not greatly interested in architeetiu'e or

building of any sort, was neglected, being kept

in working order by constant repairs. In

France, on the other hand, the building is of

much greater solidity : stairs of stone, hand
rails of wrought iron, floors without wood, and
wholly incombustible ; nothing to shrink or

settle ; the vaults of cellar or corridor, or, in

a church, of the nave and aisles, all of solid

masonry ; and yet the sash and doors do not

always fit tightly, nor is there as uniformly neat

an aspect given to interior work.

In its largest sense, workmanship includes

selection and care of material. Thus, it is

proper to say that no pieces of workmanship
known to us are more perfect than fine Japanese

lacquers, for the boxes, trays, dwarf writing-

tables, and cabinets of drawers, which come
within that category, were made with a lavish

employment of time and patience in the prepa-

ration, by the father, of the wood which not he,

but his sons, would cut up and utilize, the most
extraordinary precautions taken in the way of

seasoning the wood, and causing the drying of

the varnish to go on slowly and at a measured

rate. Material in this sense is not perfectly

good until workmanship in a certain sense has

been applied to it ; but the workmanship which

the collector knows best is that t)f the laying

on of the external coats of the varnish, and the

staining, painting, inlaying, and applying of

other materials in which the decorative design

of the piece is conveyed.

In architecture, care is to be taken not to

allow good workmanship to be mistaken for

that which merely appears delicate ; thus, it

is a very common fault in modern building to

demand that brickwork shall be laid up with

very thin joints— whereas every briekmason

knows that thin joints mean bad work. Good
workmanship is as possible, and good building

is far more easy, with joints f of an inch thick

than with invisible ones. So, in cut stone

facing, the smooth slabs of stone set on edge

which are commonly considered necessary to

the finished look of a street front are not nearly

as good building as if the same stone were laid

upon its quarry bed, with the result that the
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whole would be less uniform in colour and less

absolutely smooth in appearance ; but work-

manship may be equally good in either case.

— K. S.

WORKSHOP. An atelier ; a place c(juipi)cd

for the i.'ai'i yiiig on of any spei-ific work, whether

mcch.iiiical or artistic.

"WORONICHIN, ANDREI NIKIFORO-
WITSCH : architect; b. 1700; d. iMarch 5,

181-4 (in Saint Petersburg).

He studied at the Academy of Saint Peters-

burg, and was sent by Catherine II. to Ger-

many and Italy. In 1791 he was api)oiiited

architect to tiie court of Saint J'eter.sburg. His
most important work is the church of Notre

Dame in Kasan, Saint Petersburg. He built

numerous palaces.

Seubert, Kunstler-lexicon.

WORSHIP MOUND. (See Mound.)
WOTTON, SIR HENRY; poet, diploma-

tist, and writer on arcliitecture ; b. March 21,

1568; d. Dec. 5, 1639.

The brilliant Elizabethan poet and diploma-

tist represented England in Venice for twenty
years. On his return to England in l.'J24: he
prepared a tract on architecture, The Elements

of Architecture, collected by Henry Wotton,

Knight, from the Best Authors and Exam-
ples. The book seems to have been first pub-

lished in 16.51 in tiie collection of Wotton's
miscellaneous productions, with a sketch of his

life by his friend Isaak Walton. It is based on
Vitruvius and the old Italian writers. It has

many quaint and interesting practical sugges-

tions. A reprint was issued in 1901.

Builder. Nov. 24, 1883, p. 077.

WREATH. A. A twisted band, garland,

or ciiajilct made of flowers, fruits, leaves, or

other material, or representing such material,

often used in decoration.

B. The curved |iortion of the string or

hand rail which follows a turn in a geometrical

stair. In plan, a wreath usually follows the

curve of a quarter-circle, and therefore corre-

sponds to a portion of the surface of a vertical

cylinder.

WREN, SIR CHRISTOPHER; architect

and astronomer; b. Get. 20, 1632 (at East
Knowle, Wiltshire, England); d. Feb. 27, 1723.
He was a student at O.xford (B.A., 1650,

M.A., 1G53), and afterward a fellow^ and in

1660 was appointed Savilian Professor of As-
tronomy in that university. His scientific

work was known throughout Europe. He was
an original member of the Royal Society at its

foundation in 1662, and was elected president

of that body in 1681. Having gained a great

reputation as a mathematician, he was con-

sulted in architectural matters during the con-

fused times of the Restoration. In 1661 he
was made a member of the commission in charge
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of the restoration of old S. Paul's cathedral in

London. The first building which Wreu ac-

tually designed and superintended was the

chapel of Pembroke Hall, Cambridge. He
began the fine hbrary of Trinity College, Cam-

bridge, in 1676. His Sheldonian Theatre at

Wren, Sib Chkistophkk:
i.K-Bow,

Stkkple of S. Mart-
1()77.

Oxford was opened July 9, 1669. He visited

Paris in 166.5 and met Bernini (.see Bernini),

then occupied witli his design for the faijade of

the Louvre. Wren never visited Italy. Tiie

Great Fire of London occurred Sept. 2, 1666.

Immediately afterward Wren made a plan for

the reconstruction of tiie burned district, which

mil

"WYATT
was not followed. He also began to make de-

signs for tlie reconstruction of S. Paul's cathe-

dral, which had been burned, and in 1673 was
commissioned to prepare the fine model which
is now in the South Kensington Museum.
This model, being in the form of a Greek cross,

did not satisfy the ritualistic tendencies of the

court, which required a long nave for proces-

sions. A design in the form of a Latin cross

was finally accepted May 14, 1675. The
cathedral was begun on the site of the old

cathedral, and finisiied in 1710. It was paid

for by a tax on the coal brought to London by
sea. The " Monument " in commemoration of

the Great Fire was begun by Wren in 1671.

In 1675, with the assistance of the Astronomer
Flamsteetl, he built the oliservatory at Green-

wich, London. About 1695 he took charge of

the reconstruction of tlie old Greenwich palace,

and was instrumental in having it transformed

into a seaman's iiospital. Tiie double colon-

nade of coupled columns at Greenwich is one of

his finest works. Wren repaired the spire of

Salisbury cathedral. He began the construc-

tion of Chelsea hospital in 1682. He made a
fine design for a mausoleum to Charles I. which
was not executed. On the accession of William

and Mary in 1689 he began the enlargement of

Hampton Court palace, one of his most char-

acteristic works. In 1 708 the erection of fifty

new churches in London was ordered by act of

Parliament. Wren actually designed fifty-three.

Of these buildings ten have been recently de-

stroyed. Among the most important of those

still standing are S. Mary-le-Bow, S. Stephen,

Walbrook, S. Bride, Fleet Street, S. Lawrence,

Jewry, S. Michael, Cornhill, etc. He sat in

Parliament for many years. There is a collec-

tion of his drawings in the library of All Souls'

College, Oxford.

Wren, Parentalia; Loftie, Inigo Joites and
Wren ; Elmes, Sty ChriMopher Wren ; Lucy
Pliiliniore, Sir Christopher Wren ; Stratton, Sir
Christopher Wren ; Lnnnnian, Three Cnthtdrals

of St. J'l/nl; Macniurdo. i\'ren's City Churrhes;
Clayton, Churcltes t)f Sir Christupher Wren ; Tay-
lor, Towers and Steeples of Sir Christopher Wren ;
Law, Hampton Court Palace; Blomfiekl. Renais-
sance in England; Dugdale, St. Patil's Cathe-
dral.

WROUGHT IRON. (See Metal Work.)
WYATT, JAMES ; architect ; b. Aug. .3,

1748; d. Sept. 5, 1813.

A brother of Samuel Wyatt (see Wyatt, S.).

Wyatt was taken to Rome at the age of fourteen

by Lord Bagot, ambassador to Italy. He studied

also for two years in Venice with Visentini.

In 1770 he made considerable reputation by

ada))ting the old Pantheon in Oxford Street,

London, for dramatic ]ierforuiances (burned

1792). Working originally in the classic style,

he afterward imitated (Jothic architecture,

and built in that style Fonthill Abbey, Wilt-
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shire, for W. Beokford, and other important

works. March IG, 17i)G, he was appoiiited

surveyor general and eouiptnillcr of iiis Majesty's

office of works, snceeeding Sir William ('lianihers

(see (Jhanibers), and held that office until it

was dropped in ISl"). He was made a niemlicr

of the Royal Ai-ademy in 1785, and temporary

president in 180"). He built the royal military

academy of Wocjlwich, and restored Salisbury

and Lincoln I'athedrals.

Redfcrave, Dictionary of Arli.tlis ; Arch. I'ub.

Soc. Dictionnry : Diet, of National Biography.

WYATT, JEFFREY. (See Wyatville, Sir

Jeffrey.

)

"WYATT, SIR MATTHEW^, DIGBY;
architect; b. July 28, 1820; d. May 21, 1877.

The youngest son of Matthew Wyatt, an

English barrister. In 1844-1846 he travelled

on the Continent. He was secretary of the

executive committee of the great exiiiliitiou of

1851, and assisted in making the plans for it.

In 1855 he was appointed surveyor of the East

India Company. He was honorary secretary

of the Royal Institute of British Architects

from 1855 to 1859. Wyatt published An
Architect'.^ Note-book in SjKtin (London, 1872,

1 vol. 4to) ; Specimens of Ornamental Art
Workmanship in Gold, Silver, Iron, Bru.s,s

and Bronze from the Twelfth to the Nine-

teenth Centuries (London, 1852, large folio)
;

Specimens of the Geometrical Mosaic of the

Middle Ages (London, 1848, folio), etc.

Arch. Pub. Soc. Dictionary ; Avery Architectu-
ral Library, Cntaliir/ue.

WYATT, SAMUEL ; architect ; b. Sept. 8,

1737; d. Feb. S, 1807.

An elder brother of James Wyatt (see

Wyatt, J.). In 1782 he was employed at

Somerset House, London, under Sir William

Chambers (see Chambers). He built numerous
residences in England, and March 5, 1792,

was appointed clerk of the works at Chelsea

hospital (Loudon).

Redgrave, Dictionary of Artists ; Arch. Pub.
Soc. Dictionary.

W^YATVILLE (WYATT ) SIR JEFFREY
;

architect; b. Aug. 3, 17GG ; d. Feb. 18, 1840.

His name was originally Wyatt, a son of

Samuel Wyatt (see Wyatt, Samuel). He
exhibited at the Royal Academy after 1786,

wa.s created associate in 1823, and royal aca-

demician in 182G. From 1784 to 1799 he

worked with his ftither and his uncle, James
Wyatt (see Wyatt, J.). In 1799 he went into

partnership with a builder and engaged in

extensive government contracts. He enlarged

Wollaton Hall, Nottingliamshire (1804),Woburn
Abbey, Bedfordshire (181S-1S20), Chatsworth

in Derbyshire, and other residences. From
1824 until his death he was architect in

charge of Wimlsor Castle. He completed the

quadrangle and staircase of George III., rebuilt
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the Brunswick Tower, etc. August 12, 1824,

his name was changed to Wyatville by royal

license. Dei^ember 9, lJ^2f^, he was knighted.

His Illustrations of Windsor (lastle, edited

by Henry Ashtoti, was published in 1841

(2 vols, folio). A list of his works is given in

the Architeclnral I'lihlicatian Societfs Dic-

tionary.

Redgi'ave, Dictionary of Arlisla ; Arch. Pub.
Soc. Dictionary.

WYND. In Scotland, an alley, a lane

;

especially a narrow alley in a town forming a

passage from street to street.

XAINTES. (See Isenbert de Xaintes.)

XAMETE; sculptor and architect.

An iuiportaiit master working in Spain in

the early sixteenth century. In 1537 he made
the candelabra of the Capilla de la Torre in the

cathedral of Toledo. He also executed the tine

portal of the cloister of the cathedral of Cuenca.

Bermudez, Diccionario.

XAT. A carved post in North American

Indian art. (See Canada, Architecture of.)

XENAIOS ; architect.

The walls of Antiochia in Asia Minor were

built under his direction when that city was
founded by Seleukos in 296 b.u.

Brunn, Geschichte der rjriechischen KUnstler.

XENODOCHEUM ; XENODOCHEION.
In classic architecture, a room (jr building

devoted to the reception and accommodation of

strangers or guests.

XYST ; XYSTUS. In Greek and Roman
architecture, a lung c(.ivered ])ortico for exercise

in bad weather. In Roman villas, a garden

walk or avenue planted with trees. Vitruvius

(V., 11) says expressly that the Romans had
misapplied the term in the latter sense.

YALI. A Turkish summer mansion. (See

Konak.

)

YAMTJN. The official residence of a Chinese

mandarin ; also, the office or court where a

mandarin transacts the business of the depart-

ment under his care.

YARD. ^-1. A piece of enclosed ground of

moderate size, especially one adjoining a resi-

dence ; as in the terms, front yard, dooijard,

barnyard, inn yard.

B. An enclosure for labour and traffic ; as,

brickyard, woodyard, stockyard, dockyard, rail-

way yard, vineyard.

YBL, NIKOLAUS VON; architect; d.

1891.

A distinguished architect of Hungary. He
was a pupil of Pollak in Pesth and after-
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ward of Giirtner (see Gartner) iu Munich. He
was constantly engaged on important works,

was raised to noble rank, and made a member

of the upper house of the Hungarian Parlia-

ment.

American Architect. Vol. XXXI., p. 130.

YELLOW METAL (called also Muntz's

Metal.) An alloy of three parts of copper and

two of zinc, malleable when hot. It has taken

the place of copper for sheathing, because

che;i]jer and more easily rolled.

TILDIZ KIOSK. (See under Kiosk.)

YOKE. The horizontal piece forming the

head I if a frame for double hung sash.

YOURT. A term sometimes applied to the

permanent or winter houses of the AJaska Eski-

mos and Aleuts. (See Iglu.) Also any house

or hut of the natives of Siberia. (Written

also yurt, youret, yourta, jurt.)

YRIARTE, CHARLES ; editor and writer

on art ; d. April 7, 1898.

He was editor iu chief of Le Monde lllustre

in Paris, and published many important works

on the Italian Renaissance, Florence, Veniae,

Paul Veronese (in LesArtistes celihres) ; Mat-

teo Civitale (Paris, 1886, folio); La vie cVun

jMtricien de Venise an 16' SiMe (Paris, 1874,

8vo) ; Un Coudottiere au XV' siMe, liimiiii

(Paris, 1882, -tto); etc.

A. Kiinipfen in (ia^. (J. Beaux Arts (1898, Vol.

82).

YUAN MING YUAN. The summer jialace

of the emperor of China, which was plundered

and ])artly destroyed, witli immense destruction

of precious artistic treasures, by the French anil

British invading army, 18fi0.

YUCATAN, ARCHITECTURE OF. (See

Mc.\i<-(i, .Architecture of, g I.)

YURT. (See Yourt.)

ZACCAB. An earth used in ancient and
modern tinu^s by the natives of Yucatan as

stucco, plaster, etc. It is mi.xed with lime in

place of sand. The coloiu- is white, and it

occurs abundantly in pockets. The cement
used by the ancient JIayas is said to have been
composed of one ))art slacked lime to two parts

zaccab, but it is doul)tful if they understood the

process of making (]uicklime. (See Memoirf:
Peahod)/ Mnseum, Vol. I., No. 3, E. H.
Thompson.)— ?. S. D.

ZAHCAB. Same as Zaccnb.

ZAMPIERI, DOMENICO (DOMENI-
CHINO)

;
painter and architect; b. 1.^81 (at

Hoi(igna); d. 1041 (at Naples).

The celebrated painter, Domcnichino, was
much employed in the construction nf viUas.

He assisted at tlie Villa Negroni, Komc, and
designed the Villa Belvidere at Fniscati and the
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Villa Ludovisi in Rome. His most inijiortant

architectural undertaking was the design of the

church of S. Ignazio in Rome (begun 1G2G).

Gurlitt, Geschichte des Barockstiles in llalien

;

Ebe, Spiit-Ee naisaance

.

ZANTH, LUCWIG VON ; architect ; b.

about 1798; d. Oct. 7, 1857.

He was educated at C'assel, Germany, and
Paris. After 1810 he was associated with

Hittorff (see Hittortf), and in 1823 went with

him to Sicily. They published together ^-l;v_-/(t-

tectnre antique de la Sicile (Paris, 182-5, folio)
;

and Architecture moderae de la iSicile (Paris,

1835, folio).

Arch. Pub. Soc. Dictionary.

ZAPOTEC ARCHITECTURE.. (See Tza-

piitrcii Arcliitei-turc.

)

ZARCELLO Y ALCAREZ, FRANCISCO
;

sculptor; li. May 12, 17U7; d. 17M.
His father, Nicolas, also a sculptor, came

from Capua (Italy) to Murcia (Spaiu) at the

end of the seventeenth century. After making
a statue for the Dominican church at Murcia,

Francisco went to Rome to study. Returning

to Spain, he made the statues of the Spanish

kings which decorate the new palace, Madrid.

He finally settled in Murcia, where he founded

a school.

Bernuidez, Diccionario.

ZAX. An implement used for cutting and
pressing slates. It is usually a kind of hatchet,

with a sharp point on the pole for perforating

slate to receive a nail or pin.

ZECCA. In Italian, a mint ; of especial

interest is that at Venice, behind the library of

S. Mark and fronting on the sea ; the work of

Jacopo Sansovino, and built about 1536.

ZEHUTER, HEINRICH. (See Egl, An-
dreas.)

ZENANA. In India, that part of a house

in which the women are secluded ; an East In-

dian Haram.

ZETA. A closed or small chamber ; a room
over a church porch where documents were

kept.

ZIEBLAND, GEORGFRIEDRICH; archi-

tect ; b. Feb. 7, 1800; d. .luly 24, 1873.

He was sent to Italy by the king of Bavaria,

and on his i-etvu-n was charged with the design

and construction of the basilica in Munich.

Kaczynski, U Art vwilirne en Allemaiine.

ZIGURAT; ZIKHURAT. A stepped pyr-

amid, as in the sacred architcctin'e of the people

of Western Asia in antiqiuty. (See Mesopo-

tamia, .\rchitecture of ; Temple.)

ZIGZAG (adj.). Making short and .sharp

turns ; in architecture said especially of the

mouldings in arched door heads and the like of

I\omaMcs(|\ie style. (See Batons Rompus.)

ZOOPHORIC. Carrying the figure of an

animal.
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ZOOPHORIC COLUMN
ZOOPHORIC COLUMN (ur PILLAR).

A pill;ir sniipoitiiitc tlie liguru of ;i beast, usually

symbiilk-al, like tiiat wiiieh carries the Lion of

S. Mark in the I'iazzctta at Veniee, and the

similar one in the I'iazza Signoria at Verona.

Sueh columns were set up by the Venetian lie-

public in some, at least, of the cities subject to

its rule.

ZOOPHORUS; ZOPHORUS, A repre-

sentation of living things ; in classical archa'-

ology, a frieze or other band or])aiicl lilled with

hgiu'es of men and animals ; such as the cella

frieze of the Parthenon.

ZOPF STYLE. (See Pigtail and Periwig

Style.)

ZOTHBCA. vl. A niche or alcove.

B. A li\ing room or day room as opposed to

a sleeping rmim or dormitury.

Z PLAN ; or Z-SHAPED PLAN. A plan

composed of three wings joined somewhat like

the letter Z. Occasionally used in hospitals to

obtain certain advantages of asjieet.

ZUNIAN ARCHITECTURE (pron. zoon'

yee-an). That of the Zufii Indians of western

New Mexico. The Zunis are Pueblos, and their

architecture is the same as that of the other

tribes of this class. (See Adobe ; Communal
Dwelling; Kiva ; Pueblo.)

ZWIRNBR
ZWINGER. In old Ceruian, a fortress or

strong jilace in or a(yoining a city ; also an

outer court or Bailey ; a jiopular term, from

which, by extension, comes the modern name of

several palaces, or parts of palaces, in Gei'nian

cities. That at Dresden is a very imijortant

and interesting specimen of the Horid style of

the cightccMth centuiy.

Z'WIRNER, ERNST FRIEDRICH ; anlii-

tect; li. Fell. L'S, ISUl' ;
il. Sept. :.'!', I8G1 (at

Cologne).

He studied arcliitectuie in iJrcslau in liS21,

and with Schinkel (see Schinkel) in Berlin in

18J4. He devoted himself especially to the

revival of Gothic architecture in Germany. In

1S33 he was appointed inspector of the con-

struction of the cathedral of Cologne, and in

185.3 architect of that building. The comple-

tion of this work was largely due to his efforts

in interesting the people nf Germany, and espe-

cially Freidrich Wilhelm IV., king of Prussia,

in it. Many leading German architects were

educated by him and assisted him in his work.

Zwirner built also the castle of Herdringeu
(1S44-18.52) for the Count of Fiir.stenberg, the

church of S. Apollinaris at Ramagen, near

Boim, etc.

Seubert, Kunstlcr-lexicon.
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