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One Master Switch 
for Entire Shaft 
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• ^ V E R Y door in entire shaft must be 
closed to permit movement of the 

< ar. One master switch simultaneously 
controls interlocks on all floors. Only 
one switch to inspect. Gravity operated 
—no springs or chains to ;Lrivc trouble. 
l l i v resuhs are 100% safely, 100?̂ ^ oasy 
maintenance, exclusive f«!atures of R-W 
equipment. 

Rental on space saved by R-W closers 
can pay original cost in <»nr yrar. Single 
type closers require ]\0 SPACE iM'hind 
doors. Two and three speed types re-
<inire ONLY ONE-HALF INCH C L E A R ­
ANCE, compared with 5 to iVz inches 
required by other equipment. One 20-
slory building with 6 elevators saved 
1050 square feet of floor space. Hundreds 
of other cases, information on request. 

The amazing silence, smooth opera­
tion and other distinguishing f<'alures 
of R-W equipment for all types of doors 
are fully described in Catalog No. I I . 
Send for it . . . a revelation in nio<lern 
elevator door engineering. 
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^ B O O K D E P A R T M E N T ^ 
G E N U I N E A N T I Q U E F U R N I T U R E 

A R E V I E W B Y 

CLIFFORD W A Y N E SPENCER 

IT is an obvious f a c t that the greater the demand f o r '» mind , i t w i l l not usually be d i f f i cu l t to discover flaws 

objects of art , the greater the temptat ion f o r the un- i " the cheaper imitat ions. The best method of conducting 
scrupulous to provide clever counterfei ts to foist upon scrutiny is to search f o r blemishes or evidences of age 
the unsuspecting or inexpert collector. I t is likewise t rue that by their location or nature w i l l seem i l logical in i m i -
that as the demand f o r such objects grows greater and tations. The matter o f becoming a connois.seur of f u r n i -
grealer, the care and sk i l l devoted to the making o f dis- ture is not one that should be undertaken l igh t ly , since 
honest reproductions are increased in an equal propor- i t involves a f a i r l y accurate knowledge o f the h is tory o f 
t ion, making the counterfe i t even harder to detect. The many nat ions; their arts and the origins and significance 
great and increasing desire on the part of great numbers thereof, inc luding that o f in ter ior decoration ; of the his-
o f people to acquire pieces o f f u r n i t u r e wh ich they be- t o ry o f ornament and o f he ra ld ry ; a knowledge o f the 
lieve to have great w o r t h because o f their ant iqui ty has history o f the craftsmen's gui lds and o f their laws, p r i v i -
led to a vast t raff ic in spurious pieces, wh ich are either 't'ges and responsibili t ies; a sound knowledge o f wood 
out-and-out modern reproductions w i t h signs o f age grains, inlay and veneering, all this i n addi t ion to a f inely 
faked so cleverly as to require considerable expert k n o w l - attuned sense of p ropor t ion and o f what constitutes good 
edge to enable the collector to dist inguish between the workmanship , not to mention instinct, and wel l developed 
genuine and the imi ta t ion , or else they may be genuine powers o f in tu i t i on and deduction. 
old pieces o f l i t t le or no or ig inal value f r o m an artist ic i'^or the study o f the various historic styles i n f u r n i -
point o f v iew, wh ich have been worked over by skilled ture design, w i t h special regard to the detection o f imi t a -
workmen in such a way as to greatly increase their value tions. M a j o r A i t h u r De Bles has prepared a volume 
i n the eyes of the inexperienced purchaser. wh ich may wel l be used as a guide. The w o r k is the 

The authentic pieces of f u r n i t u r e which f o r m the basis product o f a l i f e t ime of study of f u r n i t u r e and k indred 
o f a l l this t raff ic are surpris ingly f e w i n number. They subjects. M a j o r De Bles being an Engl ishman who has 
were or ig inal ly owned only by the very r i ch and were spent large port ions o f his l i f e i n Amer ica and France, 
made by master c raf t smen w h o had prepared themselves H e has lectured i n every great museum i n the count ry , 
by long years of experience as apprentices and who were and f o r the past ten years has delivered lectures th rough-
subject to r i g i d restrictions by the i r various guilds as to out the season at the Met ropol i t an Museum of A r t i n 
the qual i ty o f the w o r k wh ich they were al lowed to sell. N e w Y o r k . T h e book comprises a ve ry complete guide to 
I t is to be expected, therefore , that the pieces which are a study o f the historical types o f f u r n i t u r e treated as 
really the product of these old masters have lasted and styles and not as periods, as the author points out that i t 
have enough intr insic arti.stic w o r t h to make i t very p r o f i t - is an e r ro r to speak of d i f fe ren t groups o f f u r n i t u r e as 
able to manufacture plausible imita t ions i n such numbers periods when many of them such as Sheraton, Lou i s 
that the great mass o f f u r n i t u r e pu rpo r t i ng to have come X V T . Hepplewhite , A d a m , Direc to i re and Empi re styles 
d o w n f r o m our ancestors is posi t ively astounding. M a n y were more or less contemporary. A s there is very l i t t le 
people w h o have made a l i f e study o f genuine antique evidence, in concrete f o r m , as to what was the f u r n i t u r e 
f u r n i t u r e have become very proficient i n detecting coun- o f the earlier civi l izat ions, the author starts his discus-
te r fe i t s and have even developed an instinct which seems sion o f the styles o f f u r n i t u r e w i t h the Gothic o f the 
to warn them i f a piece represented as antique is not all thirteenth century, poin t ing out how this type fo l lowed 
that it should be. F r o m t ime to t ime these experts have the prevai l ing architectural style not only i n ornamental 
published i n f o r m a t i o n intended to provide the inexperi- detail but in f o r m as we l l . The f u r n i t u r e was i n real i ty 
enced collector w i t h tests whereby he may judge the real- minia ture reproduction of the architecture, and prac t i -
i t y o f pieces presented f o r his purchase. Such works , cally a l l that is s t i l l extant belonged to the fifteenth cen-
however, have also had tlie effect o f p rov id ing the antique t u ry . the decadent period o f Gothic ar t . A h h o u g h this 
counterfei ters w i t h i n f o r m a t i o n as to jus t what purchas- was the decadent period f o r architecture, the same was 
ers w i l l be look ing fo r , and being thus forewarned they not true o f f u r n i t u r e , and the few genuine pieces that 
are able to prepare f o r the scrutiny o f people who have have come down to the present t ime constitute gome of 
obtained their knowledge f r o m such books. The only way the finest carved f u r n i t u r e i n existence. A s was t rue o f 
to become anyth ing like a competent judge o f antique the architecture, the f u r n i t u r e is characterized by the 
f u r n i t u r e is by devoting a great deal o f t ime to the care- five-point arch and elaborately carved tracery. I n this as 
f u l study o f really fine pieces of the various styles, the well as other port ions of the work the author displays a 
authent ic i ty of wh ich is beyond question, and then by considerable knowledge of architecture, and the way i n 
subject ing all prospective purchases to a most ca re fu l which he l inks the f u r n i t u r e styles w i t h the prevai l ing 
scrutiny. I f the various features o f the genuine are well architectural mo t i f s of the various periods is both i n -

Unless otherwise noted, books reviewed or advertised in T H E . A R C H I T E C T U R A L F O R U M will be supplied at published prices. 
A remittance must accompany each order. Books so ordered are not returnable. 
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"The Domestic Architecture 
of England During the 

Tudor Period" 
By T H O M A S G A R N E R and A R T H U R S T R A T T O N 

A New, Larger, and Better Edition of an Architectural Classic 

H E V E R C A S T L E , K E N T 

^ "Garner and Stratton" invariably comes into use when 
an architect is working in the Tudor, Elizabethan or 
Jacobean style, lis brilliant illustrations of old buildings 
may be depended upon to afford precedent for modern 
work and to supply inspiration for adapting these mar­
velous styles to present-day use. The difficulty of secur­
ing the two volumes, their unusual size, and the fact 
that they have dealt chiefly with elaborate work have 
hitlicrlo prevented their wider use. 

^ A new, enlarged and improved edition of this impor­
tant work overcomes these objections. The page size of 
the volumes has been considerably reduced, their con-
h-iii- much enlarged, and tlic additions to the subject mat­
ter deal largely with work of the simpler, more mod­
erate character which is adaptable to use in America to­
day. The two volumes abound in illustrations of ex­
teriors and interiors of domestic buildings, and these 
illustrations are supplemented by countless drawings of 
details,—half-timber work: chimneys; wall paneling; 
doors; door and window surrounds; mantels and chim-
neypieces; ceilings; stairways; interior vestibules, and 
the other details which mean so much to the designer 
and aid so powerfully in creating the atmo^•phere belong­
ing to these English styles. 

2 volumes. 237 Pages of Text. Cloth Binding, 210 Plates, 
12 X 15 ins. 

Price ^65 Delivered 

T H E A R C H I T E C T U R A L F O R U M 
521 F I F T H A V E N U E N E W Y O R K 

teresting and enlightening. The various types o f Gothic 
f u r n i t u r e t l ia t might conceivably be of fe red f o r sale are 
examined ca re fu l ly and studied i n connection w i t h their 
historic background in order to give an idea â i to jus t 
what were the conditions under which this type o f ar t 
was produced. 

I n reading the account of the Renaissance here given 
one realizes that this is not merely a description o f pieces 
o f antique f u r n i t u r e alone but that i t may serve very we l l 
as a handbook f o r a study o f the h is tory o f art in gen­
eral, and that i t is w r i t t e n in a most readable manner. I n 
this style, as was the case w i t h the Gothic, the f u r n i t u r e 
was almost purely achitectural i n f o r m as well as i n de­
ta i l . T o such an extent is this t rue that cabinets produced 
in this per iod not in f requent ly resemble the facades o f 
I)alaces o f the day. hav ing minia ture columns, pilasters, 
arches and balconies, c rowned by complete entablatures 
combining cornices, friezes and architraves in the classi­
cal manner. A s in the Gothic style, chests were perhaps 
the most impor tant articles of f u r n i t u r e o f the Renais­
sance, having been used as t ravel ing t runks , seats, tables, 
and even as beds. The manner i n which the exact dates 
o f such pieces can o f t e n be deduced f r o m the coats o f 
arms enblazoned on them is very interesting, pieces be­
i n g so marked being more desirable f o r that reason and 
therefore quite f re( |uent ly ut i l ized as models by the mak­
ers of f aked pieces, al though, as the author points out. it 
is usually possible f o r one thoroughly f ami l i a r w i t h the 
arts of heraldn*' and blazonry to detect flaws in the execu­
t ion o f the coats o f arms. 

I n any discussion of Renaissance ar t or architecture, i t 
is but na tura l that most importance should be placed on 
the I t a l i an Renaissance, since it was in I t a l y that the style 
had its inception and highest development, due probably 
to the great wealth and commercial importance o f the 
I ta l ian cities d u r i n g that per iod o f history. I n the present 
volume t w o chapters are devoted to I t a l i an Renaissance 
f u r n i t u r e and the corresponding ar t and architecture, 
w i t h detailed descriptions o f the variat ions l ike ly to oc­
cur, depending on the province o r c i t y i n wh ich they were 
made. The French var ia t ion o f Renaissance f u r n i t u r e 
was. l ike French architecture, adapted largely f r o m the 
I ta l ian and d i f fe red f r o m i t on ly in minor details. W i t h 
the Engl i sh T u d o r and Elizabethan styles, f u r n i t u r e 
tended to l)ecome less and less architectural in character 
and came in to much more popular use. Befo re that t ime 
f u r n i t u r e had been a rare l u x u r y , to be used only by the 
nobles and kings, w i t h the result that most o f the f u r n i -
tnre o f the earlier j)eriods is rather monumental and i m ­
pressive i n its richness o f ca rv ing and general propor­
tions. Later , however, more general popular use led to 
the m a k i n g o f f u r n i t u r e which was characterized by a 
simple, s turdy digni ty that makes i t fit wel l into almost 
any setting. These pieces as wel l as the more elaborately 
carved d r aw tables, court chests, etc., are f requent ly the 
models fo r reproductions, honest or dishonest, and should 
be ca re fu l ly scrutinized before being purchased. M a j o r 
De Bles goes into great detail in regard to the construc­
t ion and characteristic features o f this type of f u r n i t u r e 
in order to point out l i t t l e tell-tale discrepancies that may 
serve to put the stamp o f disapproval on pieces dishonestly 
represented as being genuine antiques. The style of t ran­
sition in France corresponding to the T u d o r is k n o w n as 
Louis X I I I . T h i s the author of the present work charac­
terizes as being uninteresting. The Jacobean style, which 

Unless otherwise noted, hooks reviewed or advertised in T H E A R C H I T F - C T I - R A L F O R I M will be supplied at published prices. 
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"Well , GEORGE, 

—how do you like the new floors 9 5 5 

r I ^ H E architect sees t l ie floor as par t of the decorative 
X scheme. B u i l d i n g owners and managers look on 

floors as an investment fac tor . B u t the one who takes 
care of the floor—IK* he j an i to r , por ter or domestic ser­
vant—is usually concerned w i t h j u s t one th ing—w i l l the 
floor make his w o r k easy, or d i f f i cu l t ? 

A n d since the quest ion of care and cleaning has a 
def ini te Iwar ing on floor cost, ap|)earance and usefulness 
—let us consider floors, f o r a moment , f r o m the human 
angle of George, the j an i to r . The easier the cleaning 
process, the more l ike ly y o u r floors w i l l I)e i)ropcrly 
cleaned, re ta in ing their or ig inal a t t r ac t i ve aj)j)carance. 

In s t a l l floors of SeaLex L i n o l e u m or Sealex Treadl i te 
T i l e and (ieorge's t o i l is considerably re<luced—for 
Scdlcx floors are suri)r is ingly easy t o clean. T h e y are 
.spot-proof and .stain-proof. N o need to use expensive, 
power fu l cleaning agents. Sweeping w i t h a push-broom or 
a l igh t mo])])ing is a l l t ha t is necessary t o remove d i r t and 
spilled th ings . Waxed occasionally, the smooth, lus­
trous surface of a Sealex floor is a t h i n g of beauty. 

Sealex L i n o l e u m a n d 
T i l e are m o d e r n floors-
handsome, resi l ient , i)rac- BONDEDFSiF 

sealex Linoleum anJ Tile B-

t ica l , durable. l i u i ld ings which serve residential or busi­
ness tenants are using t hem more and more t o a t t r a c t 
tenants and cut costs. 

T h e y may l)c ;is <>lal)orate and luxur ious—or as simple 
and inexi)ensive—as y o u desire. Solid-colored floors of 
Sealex Bat t lesh ip L i n o l e u m , f o r examj)le, are p robab ly 
the cheapest good floor money can buy ; whereas floors 
of Sealex Treadl i te T i l e are " c u s t o m - l a i d " floors of 
great Ix^aufy w hich make i)ossil)le the reproduct ion of 
any pa t t e rn , m o t i f or design, in p la in or marble-ized 
materials. 

W h e n Sealex floors are instal led by an Au tho r i zed 
Bonded Floors Contractor , the owner is assured of 
highest ( j ua l i t y materials and expert workmansh ip . 
The work of our Author ized Bonded Floors Di.str ibutors 
—located in al l pr incipal cities—is backed by our (iluar-
an ty B o n d , issued by the U . S. F i d e l i t y and Guaran ty 
Co. of Ba l t imore , M d . 

L e t us t e l l y o u more a l iout our Bonded Floors I n ­
s ta l la t ion Service. W r i t e f o r our bookle t , ' 'Fac t s Y o u 

Should K n o w A b o u t R e s i l i -
_ ^ ent Floors fo r Offices, e l l . ' 

[̂ ^̂  IvS Address D e p a r t m e n t J. 

SCAIEX 

Bacl{eJ liy a Guariuity Bond 

C O N G O L E U M - N . M U N I N C . , 1D5 B E I . G R O V E D R I V E , K E A K N Y , N . J . A U T H O U I Z E D C O N T H A C T O R 8 A R E L O C A T E D I N P R I N C I P A L C I T I E S 
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produced some of the most beau t i fu l o f a l l English f u r ­
n i ture , is treated f u l l y and understandingly, one of the 
developments of the Jacobean per iod, the wainscot chair, 
being deemed sufficiently important to be treated i n a 
chapter by itself. Other styles as classified by the author 
include the Louis X I V type, the W i l l i a m and M a r y style, 
the Queen Anne , the Regency, and the Louis X V styles. 
A l l are thoroughly examined and described i n such a 
maimer as to give the novice an understanding of the 
subject which , when supplemented by ca re fu l study o f 
the il lustrations contained in this and other works on the 

subject as wel l as o f actual specimens of the various 
styles, w i l l enable h i m to f o r m intell igent opinions con­
cerning the value of pieces pu rpo r t i ng to belong to any of 
these periods. The same thoroughgoing methods are f o l ­
lowed i n the treatment o f the later styles of Engl ish f u r ­
n i ture inc lud ing the Georgian, Chippendale, A d a m . H e p -
plewhite, and Sheraton styles, . \mer ican f u r n i t u r e up to 
1840 is treated in the last f ive chapters under the.se chap­
ter headings: Ea r ly Amer ican F u r n i t u r e u p to 1725 : T h e 
W i n d s o r C h a i r ; Amer i can F u r n i t u r e 1725 to 1776; 
.Anu'rican Fu rn i tu re 1776 to 1840 ; Genuine X'er^us I 'akc. 

T H E D E S I G N I N G O F T H E A T E R S 
A WORK BY 

J O S E P H U R B A N 

SI X theaters are i l lustrated i n a volume entitled "Thea­
ters by Joseph U r b a n . " Tbe tex t and i l lustrat ions 

are less a cont r ibut ion to the mechanism of the stage 
than they are a clear statement o f a philosophy o f the 
theater. M r . Urban is not par t icular ly concerned w i t h 
the stage; i t is the aud i to r ium which he wou ld change. 
H i s a im is to make o f stage and aud i to r ium one t h i n g , — 
actor and audience a single body of interchanging emo­
t ion . By th rus t ing his action into the aud i to r ium, by par­
t ia l ly su r rounding his audience w i t h side stages and by 
e l iminat ion o f the proscenium arch he aims to recreate 
the spacial un i ty of the antique theater where the action 
was surrounded by the spectators. A theater i n w h i c h 
everv mem'ber o f the audience can see and hear wel l is 

his ideal o f a mechanically perfect theater. I t matters less 
what manner o f staging is .selected when the proper sup­
por t f o r actor and spectator has been attained. A l l o f his 
buildings and schemes f o r theaters are equipped ade-
(|uately and s imply f o r the handl ing o f the customary 
stage properties. The most recent schemes, however, go 
beyond the "painted d r o p " conception o f staging and 
open possibilities o f mass movement beneath a scheme 6f 
l igh t ing which , not confined to the stage, envelops the 
audience direct ly i n the mood of tlie production, whi le 
the action, ceasing to present a tableau effect beyond a 
f rame , acquires plastic reality w i t h i n the auditoriun). 

"Theaters" is distinguished by a real belief in the thea­
ter. I t harks back cont inual ly to tho.se theaters wh ich 

C O L O N I A L INTERIORS 
Photographs and Measured Drawings of the Colonial and Early Federal Periods 

By Leigh F R E N C H , J r . , A . 1. A. 

IN T E R I O R woodwork dur­
ing the Colonial and early 

Federal periods was exactly 
what is demanded for "Colo­
nial" interiors today. T h e 
character of workmanship m 
the colonies insured crafts­
manship of excellent quality, 
and this, together with design 
carefully studied from the 
simpler contemporary Elng-
lish work, resulted in wood­
work which it would be diffi­
cult to improve upon. For this 
reason close study is being 
made of such old American 
interiors as still exist, and 
measured drawings make pos­
sible the reproduction today 
of much of the finest wood­
work of the seventeenth or 
eighteenth century. These 

I 

forms, while they involve not a little subtlety in the details 
of design, demand merely the use of simple mechanical 
processes which are not beyond the skill of any reasonably 
proficient woodworker, sometimes of an ordinary carpenter. 

125 plates, 10 X 15 inches. Price $15 

T H E ARCHITECTURAL FORUM 

N this valuable work on 
the early American periods 

there are given illustrations 
from new photographs of in­
teriors of the time, many of 
which are little known. These 
illustrations are of rooms of 
different kinds and of widely 
different types,—the early, 
somewhat severe type as well 
&a that which was later and 
more refined and luxurious. 
Valuable illustrations are sup­
plemented in many instances 
by invaluable working draw­
ings,—details of wall panel­
ing, mantels, over-mantels 
and fireplace surrounds; door 
a n d window t r i m ; c h i n a 
closets; newels, balusters 
and other details of stair­
ways, and designs for the 

stenciling of floors, together with notes on the colors 
originally used. I t ia a volume which in its practical use­
fulness will be of great value to architects whose work 
involves much use of ear ly Amer ican interior design. 

521 Fifth Avenue, New York 
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• 

c Alexander 
Architei:t 

Residence 
HqntinBtcm. N . Y. 

L i k e a l l i n s t a l l a t i o n s , t h i s T u d o r S t o n e R o o f w a s e s p e ­

c i a l l y d e s i g n e d — o n e o f t h e m a i n i d e a s b e i n g t o e f f e c t t h e 

a p p e a r a n c e o f a g e . R o u g h , i r r e g u l a r c u t t i n g s , w i t h m a n y 

b r o k e n e d g e s , p l u s a b l e n d i n g o f d u l l c o l o r t o n e s , p r o ­

d u c e d t h e r e s u l t d e s i r e d . 

W E S T P A W L E T . V E R M O N T 

Architects' Service Department: 101 Park Avenue. New York City 

P H I L A D E L P H I A 
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were a real par t o f the l i f e o f their communit ies ,—to per i ­
ods o f dramatic ar t when the theater was a real emo­
t ional experience capable o f l i f t i n g the spectator f r o m 
the round of daily l i f e to the realm of a stronger beauty, 
l i f e , and br i l l iance than is f o u n d in daily existence. I t is 
i l lustrated by buildings expressive o f the kinds o f theat r i ­
cal product ion now prevalent. The "revue" type is .shown 
in the Z iegfe ld Thea te r ; the mot ion picture house by the 
Paramount Theater i n Pa lm Beach; the actors' theater 
bu i l t f o r a sense of in t imacy f o r the actor and concentra­
t ion f o r the spectator is i l lustrated i n the Reinhardt 
Theater. T h e Jewish A r t Theater treats the communi ty 
theater and stock company problem as a real entry d i f ­
ferent f r o i n the commercial type o f bui ld ing , wh ich M r . 
U r b a n w o u l d p r e f e r to see pass out o f existence. T h e 
designs f o r the Me t ropo l i t an Opera House, prepared at 
a t ime when a site on West 57th Street was being con­
sidered, show close analysis o f the demands w h i c h a 
N e w Y o r k opera house w o u l d be called to meet. T h e 
plans f o r the aud i to r ium contain features which result 
f r o m M r . Urban ' s desire to establish spacial un i t y be­
tween stage and audience and are the f r u i t of long ex­
perience i n designing opera settings and pageantry. T h e 
Mus ic Center is developed as a fes t iva l hall f o r orches­
tra, the opera and the dance. I t is an ideal scheme w h i c h 
he prepared, o f a type wh ich scarcely exists i n Amer ica , 
—the free-standing bu i ld ing . I t is marked in plan by 
great ampli tude o f access and c i rcula t ion to accommo­
date the crowds o f the democratic theater and by an ab­
sence of the features o f roya l theaters i n Europe,—the 
grand approach, the tiers o f boxes and the ovenvhelming 
spaces devoted to social display. Promenades there are. 

and ample buffe ts and lounging spaces, but throughout 
there prevails a sense of va r iab i l i ty o f f u n c t i o n , an elas­
t i c i ty o f use novel to the present-day theater. W h i l e i t 
does not depart f r o m the t rad i t iona l theater f o r m s as 
wide ly as Geddes' plan f o r an " I n f e r n o " to be given in 
Mad i son Square Garden or Strinad's scheme f o r a stage 
almost sur rounding the audience, the aud i to r ium and the 
amphitheater o f the Mus ic Center are f u l l o f possibil i­
ties f o r the development o f a more p o w e r f u l theater than 
has yet been realized. I t is Urban ' s theory that the 
needed inspi ra t ion f o r the development o f the theater 
must come today f r o m the architect and not the drama­
t i s t ; that here exist dramas such as the operas of W a g ­
ner which , given o])portunities f o r more ample produc­
t ion , w i l l reach heights o f splendor never attained i n the 
theater; that the development of these possibilities is the 
f u n c t i o n o f the arcli i tect , and that the dramatists w i l l be 
inspired to new attainment when they are given the pos­
sibilities o f new expressions by the bu i ld ing itself. 

I f the theater, and par t icu lar ly the theater w i t h music, 
is to again achieve real i ty , some change must take place 
i n its f o r m . T h e average theater bu i ld ing is an imper­
sonal solut ion o f bare current needs. I t is seldom that 
one f inds an e f fo r t to meet more than these needs, and 
rarer s t i l l is i t that the qual i ty of imaginat ion enters into 
the problem. I t is f r o m such love o f the t h ing i tself as 
M r . U r b a n shows f o r the theater, f r o m vis ion founded 
on long experience, that the new arises i n ar t and that 
an age goes f o r w a r d to realize its greatest capabilities. 

T H E A T E R S . By Joseph Urban. Text and lUustrations. Price 
$7.50. If autographed by Mr. Urban. SIO. Tlieater Arts, Inc., 
119 West 57th Street, New York. 
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A History of Architecture on the Comparative Method^^ 
By SIR BANISTER FLETCHER, F.S .A. , F . R . I . B . A . 

J T is not necessary to point out to archi­
tects and architectural students the 

merits of this widely known work on the 
history of architecture. For several dec­
ades it has been read and studied or used 
as a work of reference because of its be­
ing authoritative, concise and well docu­
mented with references and bibliographies. 

But it is sometimes possible to improve 

even a well known and standard work, 
and the History of Architecture, now 
appearing in its Eighth Edition, has been 
revised and enlarged, and considerable 
new matter has been added. The Eighth 
Edition possesses every valuable charac­
teristic of the earlier editions, and it in­
cludes, besides, the results of recent 
travel and research to increase its value. 

929 pages; 6 x 91/̂  ins . A b o u t 3500 i l lu s t r a t ions . 
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T H E E D I T O R ' S F O R U M 
T H E N E W E X P R E S S I O N I N T H E A R T S 

BY 

E D W I N A V E R Y P A R K 

H E sun once more rises upon a sightly vista 
A f o r ar t . Dus t and debris are settling. I n 

retrospect we may look back t o w a r d a horizon. 
t^^f of f o u r centuries agfo. and realize that the art 
o f that great day and that o f our own are rooted 
in the same earth. Tha t obscurity which has u n ­
t i l rc-cciilly intervened is being gently dissipated. 
I ts enigmas and its incongruities w i l l become mat­
ters of anecdote. 

I n using the t e rm "modern i sm" to designate 
the current t rend of art , the application is as d u ­
bious as the ar t i t usually qualifies. Modern i sm, 
as a name, w i l l not do. I t is stationarv- only as is 
that spoke o f a wagon wheel which f o r one i n ­
stant remains ver t ical , support ing the load. Equal ­
l y evanescent is the a r t o f the modernist period, 
the fantastic, amusing vogue of the couturier 's 
moment, the department store window. M o d e m -
ism, as a terra, is, however, being used to q u a l i f y 
something o f vastly more consequential s igni f i ­
cance. I t is being applied to the skyscraper. I f 
modernism means a re turn to a veritable creative 
orientat ion o f ar t , then the skyscraper is mod­
ernist. B u t there is no th ing modern about that. 
Few have k n o w n i t , since the Renaissance w i t h 
its a l lu r ing graces charmed the artist 's compass 
chart and l e f t h i m a d r i f t . B u t i t is as ancient as 
the pyramids. 

W e are not being mode rn ; that is an awkward , 
self-conscious caper. W e are learning by t ak ing 
thought to pick up the lost thread o f a develop­
ment,—that of the great ar t of the w o r l d . A sky­
scraper is a spontaneous expression arising out of 
necessity. I t d i f fe r s f r o m the a r t o f the past f o u r 
centuries as does science f r o m alchemy. I t is an 
eternal pr inciple ,—nothing o f the moment. 

The modern a r t o f Europe w i l l not do f o r us. 
I t is their heritage, the expression of their psy­
chology,—not ours. I t is sophisticated. W e are 
not. They have a deep nationalism where we 
have a mel t ing p o t ; they have at the same t ime 
a mi l i eu o f individual i t ies wh ich are typical o f 
their nat ionalism, while we have merely hope and 
energy. O u r task is to mou ld and direct this 
hope, this energy, on this side o f the At lant ic . I t 
w i l l mould and direct i tself as i t shakes of f self-
consciousness and prejudice . O u r att i tude toward 
our ar t must become one o f at tempting to under­
stand i t , not to l ike or dislike i t . The statement 

" I do not like tha t" is a confession o f prejudice 
and impotence. O u r contemporary ar t w i l l find 
itself i n a comprehension of its o w n entourage, 
of the daily l i f e and needs f r o m whence i t p ro­
ceeds. T h e cathedrals came so into the wor ld . 
W e need no help, but we do need t ime. 

The significant modernism, the creative move­
ment o f this country , is coming f r o m w i t l i i n . The 
mutations o f our national l i f e are so rapid that 
art pants a f te r them to catch up. I t was not so i n 
classic days, when a hundred years .saw the change 
which is had in five today. T h e automobile and 
the skyscraper have evolved in 20 years: the 
Greek temple o f the latest period was not d i f ­
ferent , save in details, f r o m that o f the earliest. 

W e have already we l l defined changes in every­
day l i f e . These f o r m our basic program. They 
lead to the apartment house, the office bui ld ing , 
the quick lunch, etc. O l d f o r m s f a i l to house 
these new needs. B u i l t - i n f u r n i t u r e is not a f ad . 
i t is an evolut ion. Where and when new mate­
rials may be used in conjunc t ion w i t h this new 
program of needs, we find a new ar t . Tha t does 
not mean to cast out wood and br ick and build 
w i t h concrete, or to make al l f u r n i t u r e f r o m bent 
metal tubing. There is s t i l l nothing w r o n g w i t h 
br ick and wood, and we have plenty o f them. 
They are cheaper, sounder s t i l l economically. B u t 
we may plan d i f fe ren t ly , and we may use ma­
chines more intel l igent ly. W e may use to ad­
vantage many of the new metals, new tools and 
compositions, and we may get r i d of excessive ma­
chine-made ornament, replacing i t by color and 
good propor t ion . A n d there is our t rad i t ion . 1 
do not mean that of the Amer ican Ind ian , but our 
heritage o f taste developed at a t ime when, f o r a 
few decades, we laid the foundations of a national 
style, only to have them subsequently swept aside 
by our budding genius f o r machine play. 

I f the conservatives among us wou ld make the 
e f f o r t to understand what thinkers i n the new 
field are doing, and i f they could persuade them­
selves above all that the new movement is noth­
ing more than an attempt to reclaim a lost p r i n ­
ciple necessary to creative w o r k , — f r e e d o m f r o m 
prejudice,—a principle which is responsible f o r 
the very existence o f the older styles so greatly 
venerated, then they w o u l d be more appreciative 
and understand the new expression in all the arts. 

35 
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THE QUALITY OF DISTINCTION 
IN ORNAMENTAL METAL PRODUCTIONS 
I n th is Mach ine Age, C i v i l i z a t i o n ' s great cu l tu ra l idatcd i n t o a corporate e n t i t y — t h e General Bronze C o r -

p rob lem and tha t o f I n d u s t r y pa r t i cu l a r ly is t o blend p o r a t i o n — i n itself to discerning observers—an Achieve-

Bcauty w i t h U t i l i t y — A r t and Arch i tec tu re w i t h E n g i - ment o f D i s t i n c t i o n , 
nee r ing—and t o make the A r t i s t also a Master Mechanic . 

We, the consolidated concerns listed be low, n o w 
Archi tects , Ar t i s t s and Leaders o f A r t i n I n d u s t r y G E N E R A L B R O N Z E C O R P O R A T I O N , operate as 

have f o r m a n y years sensed this as a p r o b l e m to be met D iv i s ions . T h e increased advantages thus secured we 
some day; b u t a g roup o f Leaders i n the Ornamen ta l w i l l m a i n t a i n and expand. O u r conf i rmed G o o d W i l l 
M e t a l W o r k i n g Trades , where this p r o b l e m is ever pres- we w i l l f u r t h e r by b u i l d i n g permanent ly i n t o our w o r k 
ent, have prepared to meet i t i n a new and modern w a y . Quali t ies w o r t h y o f ou r claims to D i s t i n c t i o n . T o tha t 
T h e day is here and finds them ready, un i ted and consol- end we have adopted and hereby announce this P O L I C Y : 

T o hold uppermost in mind this truth—that to achieve 
success in this work, the spirit of beauty and excellence of structure 
must pervade: and 

T o administer our activities with all that experience, 
understanding, research and tradition can impart: and 

T o direct those works through the best specialized execu­
tive ability in art and invention, in architecture and engineering, 
in the business of production: and 

T o support that ability with artisans and mechanics, 
labor and material, plants and equipment of the best that money 
can provide: and 

T o efficiently engineer the details of our manufacture to 
the end that we may be enabled to apply accruing benefits to the 
constant betterment of art interpretation, quality of production 
and service. 

T h i s P O L I C Y is under taken i n the firm belief bodied i n the w o r t h y and e n d u r i n g Products o f Beauty 
tha t t h r o u g h i t we w i l l be enabled to l o w e r costs t o and U t i l i t y w h i c h const i tute the P U R P O S E of this Cor -
the Purchaser and secure reasonable returns to the Publ ic , po ra t i on and its I D E A L , 
ou r Stockholders. 

O u r every desire is t o a id A r t , Archi tecture and 
W e are convinced tha t the Qual i t ies o f S p i r i t these Trades i n par t icu la r by the f u l f i l l m e n t o f these 

b r o u g h t about by this Po l icy w i l l be reflected i n added E f f o r t s , t o the h i g h and u l t ima te end that we may con-
L o v e o f C r a f t and Pride i n Accompl i shmen t and be em- t r ibu te ou r p o r t i o n to I n d u s t r y and its advancement. 

J O H N P O L A C H E K B R O N Z E 8 I R O N P L A N T F L O U R C I T Y O R N A M E N T A L I R O N P L A N T 

T I F F A N Y S T U D I O S B R O N Z E W I R O N P L A N T / f ^ ^ t i W I S C O N S I N O R N A M E N T A L B R O N Z E P L A N T 

R E N A I S S A N C E B R O N Z E « I R O N P L A N T U T t p C 1 T H E G U A R A N T Y I R O N £$ S T E E L P L A N T 

A M E R I C A N A R T F O U N D R Y P L A N T > ^ H j x G U A R S T E E L S A F E T Y S T A I R P L . ' X N T 

R O M A N B R O N Z E W O R K S S T A T U A R Y P L A N T T H E D O M I N I O N B R O N Z E « I R O N P L A N T 

T H E F I F T Y - S I X T H S T R E E T G A L L E R I E S . A R T S H O W R O O M S A N D S C U L P T U R E C E N T E R O F A M E R I C A 

GENERAL BRONZE CORPORATION 
L O N G I S L A N D C I T Y , L . I . , N . Y. 
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The Bank 
of Next York 

and Trwil Company 
Building 

choae 
SS'ALNUl 
Telesoo 

One 

Wall Street 
[1 ( Baltimore 7 ' ru»i H J. Reynoltln 

Tobacco Co 
Building at 

innlon-Satem, N. 
rhose 

Netc York Life Company 
Insurance Company Building 

chose 

WALNUT 
Telesco 

Building 
chose 

chose 

\^ A LIN LIT WALNUT 
Telesco 

W A L N L T 

The Country 'goes Walnut 
I R S T i t was l i g h t oak. T h e n i t 
was mahogany. T h e n came a F 
debacle o f i m i t a t i o n woods 
and i m i t a t i o n mater ia ls that 

t r i e d h a r d w i t h stains and pa in t to 
approx imate the g lo r ious g ra in , the 
w a r m t h o f co lo r o f expensive woods 

B u t l o d a y — a.s never before—1) 11 s i -
ness demands beauty. A n d beauty 
demands w a l n u t . . . w a l n u t d e s k s . . . 
wa lnu t chairs . . . w a l n u t tables . . . 
w a l n u t pane l ing . A n d architects, 
b u i l d i n g managers and owners are 
cater ing to th i s demand by supp ly ing 
w a l n u t p a r t i t i o n , to harmonize w i t h 
tenants ' f u r n i s h i n g s . 

F o r example, g rouped above are a 
f e w o f the most ou ts tanding b u i l d ­
ings i n recent years. E v e r y one o f 
these b u i l d i n g s has standardized on 
w a l n u t p a r t i t i o n f o r i ts tenants . . . 
has standardized on New Telesco! 

New Telesco is the f i rs t to o f f e r 
p a r t i t i o n in r i ch Aiuc r i cnu w a l n u t 
at a sensible pr ice . I t is the (ir>t to 
in t roduce a . - imp l i f i ca t ion i n par t i ­
t i o n i l i ' - i g u . . . a design that is mod-
i T M . It i - the first to be equ ipped 
w i t h a s[)ecial-proce6s base tha t is 
k n o c k - p r o o f and water-proof. A n d 
Telesco's exclusive telescoping post 
— i n t r o d u c e d i n the heyday o f oak— 

remains i n this era o f wa lnu t the 
most p rac t i ca l erect ion fea ture of­
f e red by any p a r t i t i o n . 

Sen<l f o r n e w b o o k l e t a b o u t 
Telesco that w i l l interest any archi­
tect, b u i l d i n g manager or owner. 

H E N R Y K L E I N & C O . , I n c . 
Established 1909 

•10-46 West 23rd Street, New York City 
liranchf'.s or rejuescnttilivis in principal 
cities . . . . Factory: Elm hurst. New York 

wn 
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BY 

CHARLES B I TLER 

T H E new Temple Emanu-E l , N e w Y o r k , is 
situated at the northeast corner of F i f t h 

Avenue and 65th Street, on an L-shaped plot 
f r o n t i n g 150 feet on F i f t h Avenue and 253 feet 
('11 ' )5tli .Street. The nor ther ly 50-foot section is 
occui)ied by Beth-EI Chapel, set back about 20 
feet f r o m the F i f t h Avenue line, to disengage the 
facade f r o m that o f the Temple itself and to per­
m i t o f a small grass plot i n f r o n t . The Temple 
proper, 100 feet in w id th , has a depth, including 
the sanctuary, o f about 200 feet. The easterly 
50 feet on the street is occupied by the 8-story 
Communi ty House, w i t h its tower which fo rms 
the l ink between-the t w o buildings. The congre-
i^ation also owns the low apartment bui ld ing to 
the east o f the Conununity House, thus protect ing 
its l ight on that side, and p r o v i d i n g the possibili ty 
Ml i i i i u r c i-xtrnsion of this por t ion of the- gnmp. 

The Temple in plan fo l lows the basilica tyi>e 
commo!! in I taly, while the Chapel is a two-domed 
structure reminiscent o f the Byzantine churches 
of the .\ear East. The general character o f the 
grou|) is an adaptation of very early Romaiu -x in j 
as it was used in Syria and the East, and occa­
sionally i n Sici ly and southern I ta ly , where i t was 
influenced by the Eastern and A r a b invasions. I n 
the design of both Temple and Chapel, almost as 
f r a n k l y as in the Communi ty House, i t is recog­
nized that any historic .style, i f u.sed as a source 
o f inspira t ion today, can f u r n i s h us as it were 
only the characters o f an architectural alphabet. 
Imi not its phrases. Anu-rican religious l i f e mu.st 
(-•x])ress i tself anew to meet the changed f o r m s o f 
its service, jus t as our secular l i f e , though using 
some of the old characters, has invented architec­
tura l f o r m s that tend toward a new and dist inct ly 

, \ i i R ' r i c . - i i i ( Xi ' rcss ion. . \> a matter o f fact, f r o m 
a s t ructural po i iu o f view the f o r m s adopted i n 
this design have a funct ional jnirpose, aside f r o m 
I heir aesthetic value. 

T h e walls are actually .self-supporting, while 
the buttresses of the exter ior and the trusses of 
the in te r io r are respectively the stone- and plas-
t f r - o ) \ f r r d structnr.Tl stci'l n i c n i l ) i ' r > i icix-ssary l o 
I)ridge the span o f the great nave. T h i s span is 
f a r greater than wou ld have been possible f o r a 
v.aulted edifice. The exter ior walls o f all the 
buildings o f the group are of variegated l ime­
stone, selected f o r w a r m t h o f tone and tooled i n 
> i u - l i a manner as to accentuate the variety o f 
color in the stone. The dominat ing feature o f the 
exter ior is the great recessed arch on b ' i f t h A v e ­
nue, enclosing three entrance doors .and the rose 
window w i t h its supj ior t ing lancets. The gabled 
entrance por t ico w i t h its f l ank ing staircase towers 
backs up against the main west wal l , the f ron t 
wa l l o f the great area wh ich f o r m s the main body 
o f the Temple. Th i s large arch o f the f ron t 
e xpresses on the exter ior the main feature o f llu-
in te r io r o f the Temple . I t is duplicated over the 
west gallery by a similar arch, while an arch and 
vault o f about the same dimensions s])ans the 
sanctuary and repeats the architectural note at 
i l u ' east end. O n either side o f the nave, live 
smaller arches connect the main piers, covering 
the side ai.sles and galleries which are connected 
l)v passageways through the.se piers. There is 
thus established i n the Temple a uni ty o f expre>-
sion. whereby the inter ior and exter ior o f the 
structure indicate clearly both the general f o r m 
o f the main mass and the defini te features which 
mark each por t ion o f i t . W e may see in this 
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uni ty a dist inct ive and ap|)ro])riat(.' piece o f re­
ligious symbolism, aside f r o m its artistic values. 

O n the e.xteriiir tin- i i int i fs of the carved 
decorations have been d rawn in general f r o m 
Hebrew symbol i sm; thus, the symbols o f the 
Twelve Tribes o f Israel appear in the carved band 
of omament of the recessed arch, whi le other re­
l igious symbols are incorporated in the ca rv ing 
around the entrance doors, and .sacred texts i n 
Hebrew characters appear on the f r o n t of the 
Chapel and Communi ty House. The entrance 
vestibule extending across the F i f t h .Avenue 
f r o n t is entered by the three main doors and 
f r o m the south and n o r t h stair towers, and is 
about 18 by 66 feet. The walls and floors are o f 
Siena travert ine, w a r m yel low in tone and w i t h 
the strong m a r k i n g and interstices characteristic 
of all t ravert ine. Tbe square wain.scot slabs have 
been cut so that the veining f o r m s a pa t tem on 
the walls. The cei l ing is o f walnut w i th exposed 
beams resting on carved corbels, and the vert ical 
surfaces o f the cei l ing beams and the carv ing 
<if i l ie corbels have been picked out w i t h silver 
and gold leaf. The vestibule is i l luni in i i ted by 
>tanding lamps o f wrought i r o n , which t h r o w 
the l ight upward to the ceil ing, while daylight is 
introduced through two windows which appear 
on the facade as carved stone grilles and on the 
in te r in r as r ichly colored stained glass. A t either 
end o f the vestibule are the towers containing 
the stone stairways leading to the west gallery. 
The stone walls of these stairways have been se­
lected as the appropriate places f o r the many 
carved memoria l inscriptions required in a bu i ld ­
ing of this type. Over the vesti])ule is the west 
gallery, seating over 200. T h e a d j o i n i n g south 
stair tower contains in its upper por t ion the echo 
organ, a decorated pierced plaster screen permit-
l i n g the sound to pass into the Temj j le . 

The main body of the Temple is 77 feet wide 
between piers and jus t under 150 feet in length, 
f r o m t h f east wall o f the vestibule to the sanc­
tuary steps, w i t h a height of 103 feet to the under 
side o f the ridge of the ceiling. There are 49 
rows o f pews d iv ided by three aisles and w i t h t w o 
exter ior aisles along the outer walls passing 
through the piers. The .seating ca|)acity o f the 
main floor is jus t over 2.000. and f r o m every seat 
there is an unobstructed view of the pulpits and 
the A r k . The sanctuary, raised about 3 feet 
above the level o f the Temple floor, is reached 
by six .steps. W h e r e the sanctuary opens into the 
Temple proper there is a great recessed arch dec­
orated w i t h glass mosaic, against the base o f 
wh ich are set octagonal carved pulpi ts , executed 
in Siena marble, w i t h carved walnut sounding 
hoards. The walls o f the Temple are covered 
f r o m the top o f the Senonville stone base up to 
the cei l ing w i t h acoustic t i le , in shades va rv ing 

f r o m light to dark buf f , the darki-r shades a])-
])earing near the tops o f the walls. T h e applica­
t ion of these tiles, winch are recpiired In r cd iuc 
reverberation, is in no way in imi ta t ion of stone. 
The indiv id t ia l tiles are about 19 by 20 inches, 
and there are inserts o f gold tile i n vert ical strips 
about 4 feet on centers, to accentuate the height 
of the in ter ior . Special tiles are utiHzed to f o r m 
patterns in the reveals o f the si<le arches and nn 
the nor th and south walls, whi le the openings of 
the arches are out l ined in marble. The side gal­
leries are supported by marble columns.—red. 
green and y e l l o w . — t w o colunuis o f the same color 
being u.sed i n each arch to snpport the carved 
stone capitals and gallery f ron t s . 

l'"iench X'aurion stone is u.sed f o r the flooring 
of the aisles and f o r the in te r io r l inish of the 
stair towers. The cei l ing o f the Temple consists 
of a series o f steel trusses covered w i t h plaster, 
w i t h the tie beams and ra f te rs expnsed. The 
pla.ster protect ion over these steel members is 
])ainted in r ich reds, blues, yel lows and greens, 
w i t h gold used f ree ly on the chamfered edges 
of the pierced cei l ing panels. These j)anels arc 
backed up w i t h acoustic fe l t , to absorb the sound 
r is ing f r o m below and to prevent reverberation 
and echoes. T h e richness o f color in the ceiling 
is planned lo cmnrasl w i t h l l ie russel I i rown of 
the walls and w i t h the darker colors to be used 
in the permanent clerestory windows. The depth 
of color of the j iermanent windows w i l l also tend 
t(i accentuate the inqiression of mystery produced 
l)y the darker treatment o f the upper por t ion o f 
the bui ld ing . These windows are the work of 
()vven I ' .onawii , Montague l"astle. I ' owc l l " f 
London . Guthr ie , and Ol ive r Smi th , the latter 
bi ing responsible f o r the rose w indow as well as 
fin- two of ihe side windows. 

The ar t i f ic ia l l igh t ing of the Temple and sanc­
tuary is entirely by recessed lights in the ceil ing 
snffits. no exposed f ix tures being used. The sane 
Inriry is about 30 feet in de]>th and just over 40 
l i l t \\:(le. w i t h marble floor and marl i le wa inscn 
on side and back walls carried up to the level of 
ilic f h o i r galler\', about 2? feel above the sanc­
tuary floor. T h i s gallery is cut o f f f r o m the 
sanctuary by a pierced ra i l ing , surmounted by 
marli le columns of varied colors c a r r y i n g arches. 
These in t u r n su|)port the pierced plaster grilles 
and conceal the organ, part c f which is placed 
over the choir gallery and part above the sanc­
tuary vault . .Ml of this work is r ich in color 
through the use o f varied marbles and the decora­
t ion o f plaster surfaces. On the .Ark it.self there 
is focused the main decorative treatment o f the 
inter ior . The columns of the .Ark are of French 
I 'enou Jaume marble, which varies f r o m deq) 
puqi le to orange, whi le the f r a m e of the opening 
is of .Siena marble w i t h mosaic inserts. The .Ark 
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doors are o f bronze, pierced to a f f o r d a gl imjise 
o f the red velvet coverings of the Senilis o f the 
L a w , while the columns are enriched w i t h bronze 
hands and crowned w i t h small bronze labernacles 
designed to harmonize w i t h the bronze lamp f o r 
the perpetual l ight suspended before the A r k . 

The Chapel, to the nor th o f the Temple, has 
been purposely kept l ow . The entrance th rough a 
single pair o f bnmze doors is at the south corner, 
ad jo in ing the Tem])le. The west end o f the 
Chai)el i ^ l ighted by a group of three stained glass 
windows, above wh ich pierced stone grilles are 
ut i l ized to l ight the choir and organ lo f t s . A l l o f 
the Chapel windows were executed by the d'.As-
cenzo .'studios o f Philadelphia. The two domes in 
the inter ior are supported by columns of p ink 
Wester ly granite, whi le the side w^alls rest on col­
umns of Mri'che Orit-iUal marble, .separating the 
nave f r o m the aisles at the nor th and south. The 
walls supported by these columns extend above 
the roofs o f the side aisles up to the penetration 
line o f the domes and are pierced w i t h quat refoi l s 
filled w i t h stained glass. A t the east end of the 
Chapel there is a shallow sanctuary covered by an 
arch >)i mosaic in which blue is the dominant 
eolor, w l i i k ' against tlie l)ack wal l , on which the 
Ten Connnandments appear in Hebrew let ter ing, 
is set the A r k . executed in wrought steel w i t h 
enameled ornament. The stained glass window 
in the east wal l of the Chapel is a relic of the old 
Temple I - jnanu-El at 43rd Street, where i t occu­
pied the ea.st end of the sanctuary. The l igh t ing 
of the Chai)el is by means o f t w o great chande­
liers hung f r o m the centers o f the domes and 
finished in steel and enamel to harmonize w i t h 
the . \ r k . The Chapel is 50 feet wide and 84 feet 
deep and 45 feet h igh, and seats about 350 peoj)le. 

The basement beneath the Temple proj ier con­
tains the banquet hal l , w i t h its accessories, 
kitchen, coat rooms, rest rooms, and lavatories. 
The ban(|uet hall extends the f u l l w i d t h of the 
Temple, is 110 feet in length, and is planned to 
.seat 650 persons at small tables and up to 1.000 
at other funct ions . A t the west end is a speakers' 
p l a t f o r m . The side aisles, nearly 20 feet i n 
w i d t h , are rai.sed three steps above the general 
floor level. T o the east o f the Temple there 
rises the eight-.story Coninnmi ty House, contain­
ing on the g round floor an assembly room. W ith 
its gal lery it seats 750, and is provided w i t h a 
speakers' ] ) l a t fo rm. Th i s aud i to r ium serves espe­
cially the .Sunday School f o r opening and closing 
exerci.ses. . \bove the assembly room are the 
Teni] i le offices, choir rooms, and music l ib ra rv , 
a general l ibrary of 25.000 volumes, and 28 class­
rooms f o r the use o f the religious school, t o ­
gether w i t h minor assembly rooms .seating 100 
and 175. respectively. O n one o f the upper floors 
are the offices and l ibrarv o f the Hebrew r n i m i 

College, while the eighth floor contains a study 
and secretary's room f o r each of the rabbis and a 
meeting room f o r the trustees. 

H i e mosaic w o r k i n the Tem])le sanctuary was 
.studied in detail and designed by Miss H i l d r c t h 
Meiere and executed by the Ravenna Mosaic 
Company of Ber l in , whi le that in the Chapel is 
the work o f He in igke & Smi th . The Chapel A r k 
is the w o r k o f Oscar Bach, the remainder of the 
decorative wrought i ron having been executed by 
Sanniel Y e l l i n o f Philadelphia, and i-'rank & 
Ciimpany o f X e w Y o r k . The chandeliers in the 
Chapel and the seven-branched candelabra in the 
Temple are by the E d w a r d I " . C"aldwell Company, 
the remainder of the electric fixtures by Black & 
Boyd, and the Segar Studios. The inter ior marble 
w o r k was done by the Tra i t e l .Marble Company. 

The models f o r a l l in ter ior and exter ior carv­
ing and fo r the bronze entrance doors were pre­
pared by Rieci & Z a r i . I n the develo])nient o f 
tlie color scheme of the in ter ior the architects 
were assisted by Messrs. I l a ro ld Gross and James 
Monroe Hewle t t . The [jainted decorations of the 
ceil ing and walls were executed by the W . K . 
lla.se Decorators, Inc . The great organ and the 
echo organ in the Temple were designed and con­
structed by Ca.savant Freres. of St. Hyac in t l i e . 
(Juebec, whi le the Chapel organ, removed f r o m 
the old Temple , was rebuil t by Laws , o f Beverly, 
Mass. The pews in the Temple and Chapel were 
I'urnished by the Amer ican Seating Company, 

ai ) i | the sanciuary I 'nrni lure by the . \a l ian Cabinet 
CoriX)ration. The bronze doors on the f ron t and 
the bronze w o r k on the Temple A r k were p ro­
duced by the (ieneral Bronze Coqx>ration. F l i 
B e r m a n & Company fu rn i shed the pulpi t canopies 
and the entrance vestibule woodwork . The spe­
cial hardware w;is furnished by Ostrander-l- 'schl-
nian. The ( luastavino Company furnished the 
acou.stic t i le w i t h which the in ter ior is l inc i l , and 
the j ohns -Manv i l l e Corporat ion the acoustic fe l t 
back o f the pierced cei l ing panels, wh ich , like all 
ihe |>lastering. was executed by the Owen Evans 
("ompany. The exter ior p lan t ing was done by 
M r s . ] \ l a r j o r i e Sewell Cautlex-. The Cauldwel l -
Wingate Company were the general contractors 
and among the pr incipal .>ul)-contractors we re : 
( l o o d w i n Construction Co... foundat ions : A. F . 
.X'orton. s t ructural steel: James McCul lough , 
p l u m b i n g : Peet & Powers, electrical w o r k : 
\ l v i i r d tS: .Swift , heating and ven t i l a t ing : Edward 

Shut t lewor th and Georgr r . m w n & Co.. cut stone 
w i . r k : W . W . .Morrow, rodl i i ig . 

The consul t ing engineers f o r heating and ven­
t i la t ing were Messrs. Jaros & Baum. and fo r the 
electrical work .Messrs. Eadie. Freund & Camp­
bel l . Dayton C. M i l l e r of Cleveland was the con­
sultant on acoustics. The s t ructural steel was de-
.signed by ICugene W . Stern, consulting engineer. 



T H K PROBLKM OF T H E T K M P L K A N D ITS SOLUTION 
BY 

C L A R E N C E S . S T E I N 

T I I R ])ur])(isf of this a r l i f l e is not t<i describe 
I h f Temple I in i anu-E l . M r . Butler has done 

that. I t is rather to explain how the architects 
a r r ived at the part icular solution of the problem. 
L i k e all finished designs, i t looks very simple 
now. I t seems quite apparent to us that the wa\ 
w (• plaimed and di'>igncd the Temple Emanu-El 
was the way to do i t . Ye t as I look through the 
piles and piles of pre l iminary studies it is Cjuile 
a]>parent that there are many ways in which the 
bu i ld ing might have been arranged. I n fact we 
have enough designs of temples to supi>ly all the 
Uni t ed States f o r years to come. The problem 
was to arrange on a plot which had been pur­
chased on the corner o f F i f t h Avenue and 65th 
Street a group of three buildings.—Temple. 
Chapel and Communi ty House. The Temple was 
ti) have a seating capacity of 2.500. all seats hav­
ing a clear v iew of the A r k and the pu lp i t s ; 2.000 
of these seats were to be on the gro imd floor, 
which had to be clear o f all columns and supports 
that might obstruct the view of the .sanctuary. 
The plot measures 150 feet on F i f t h .\venue and 
25.^ on 65th Street. I t f o r m s an ell , o f wh ich the 

nor th 50 feet on I ' i f l h Avenue is 200 feet deep. 
Foiu" years ago, in December. 1925. when the 

trustees o f the Temple asked our f i rm .—Rober t 
D. K o h n , Charles I'.ntler and Clarence S. Stein,— 
to undertake the designing of the l iu i ld ing . each 
of us started immediately to make a sketch of a 
parti. \\\' worked f o r some t ime indejiendently 
of one another. A t the same time, our consultants, 
who were tlie ( joodhue .Associates, made various 
sketches. I t was apparent to all o f us f r o m the 
beginning that the Temple should be ])laced at 
the corner. W'e felt it would be more impressive 
there f r o m the point of v iew of mass, but the 
governing factor was the necessity of securing 
the best space f o r the required seating cajKicity. 
The requirements o f the Comnumi ty House were 
such that i t was evident i t w o u l d tower over the 
Temple itself. T o this height we added lanks and 
elevator machinery, wh ich made i t possible to 
develop part of its bulk as a tower. There was 
suggested the possibil i ty of placing this tower on 
the Avenue, between the Temple and the apart­
ment bu i ld ing to the nor th . It took only one 
sketch to make it quite apparent that a tower o f 
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a height more or less corresponding to that of the 
apartment house alongside i t wou ld not a f f o r d 
the best means o f separation. A bu i ld ing of the 
mass and d ign i ty o f Temple Emanu-E l , of course, 
sliould have been placed in the midst of a certain 
amount o f open .space. I n fact , we wou ld have 
been w i l l i n g , in order to secure such a space, to 
have placed it in a less pn^minent location, but 
w i t h a f u l l block f r o n t . W e d id our best to get a 
small amount o f green a d j o i n i n g the neighboring 
apartment by setting the Chapel back f r o m the 
>irc i t and ar ranging the p lan t ing in f r o n t of i t , 
so that as one approaches f r o m the nor th there 
would be a fee l ing o f separation between the 
apartment house and the T e m p l e T o show their 
.ip])reciation o f the manner in which we protected 
their l ight by placing the low bu i ld ing next to the 
apartment house, the owners of the s tnicture 
agreed to f o l l o w , at the i r o w n expense, whatever 
design was suggested by us to harmonize the south 
wa l l of their s t ructure w i t h the Temple . 

I n l ook ing over the pre l iminar} ' sketches we 
worked on f o r the first s i x months, i t is interesting 
to find that practically al l of them are devoted to 
a study o f floor plan and general mass o f the 
inter ior , w i thou t consideration o f the exter ior 
appearance o f the bu i ld ing . W e explained to the 
chairman of the bui ld ing committee that the ex­
ter ior " w o u l d find i t s e l f " once we had solved the 
more impor tant practical problems of inter ior ar­
rangement o f seating and had worked out a gen­
eral scheme of the inter ior to serve the require­
ments o f the services o f the Temple and to express 
the spiri t of the religious services to be conducted 
in the bui ld ing . The chairman o f the bui ld ing 
conunitlee. I am sure, d id not altogether compre­
hend our po in t o f view, but he was broad minded 
enough to let his architects go their own way i n 
spite o f their seeming eccentricities. 

I n .spite o f great variety as to detailed arrange­
ments, the plans considered d iv ided themselves 
into t w o definite types,—one a domed s t ruc tu re 
the other the basilica type. There has been a 
g r o w i n g tendency in this country and abroad to 
use domes as coverings f o r synagogue buildings. 
There are examples in Philadelphia, San F ran ­
cisco and Boston, as wel l as in Paris and F l o r ­
ence. I t is a splendid s t ructural f o r m f o r cover­
ing large areas, but it has probably been u.sed 
quite as much because o f its suggestion o f the 
( ) r i en ta l . W e fe l t there was no more rea.son why 
a Jewish temple should look l ike a Mohammedan 
moscjue than like a Chr is t ian church, and as we 
w-ere undecided between the t w o tyi)es o f plan, 
we made .studies in d r a w i n g and models of both. 
Ul t ima te ly we a l l agreed i t was be.st to give up the 
domed structure because it was not the best f o r m 
to fit o u r p lo t . Even though a dome in these 
days can be buil t wi thout the amount o f buttress­

ing that is u.sed in the o ld structures, such as 
11.agia .Sophia, the exiern.al ap])e;ir.ance o f a domed 
structure in which the dome itself mu.st come to 
the very edge of the property seemed un.satisfac-
tory . There remained two possibilities.—one was 
the cross, which in spite of the fact that it was 
u.sed in the old Temple l-an.inu-l'".l has the ob­
ject ion o f being too closely related to the Chr is ­
t ian Church, and the other a simple basilica. 

The basilica appeared to fit our prol)lem of a 
m a x i m u m number o f seats w i t h clear view of the 
. \ r k and pulpits . W e made vari(ms attempts to 
n^e more than the 100 feet of w i d t h f o r the T e m -
])le pro])er. but finally decided that all schemes 
of plan t r ickery were o f l i t t le help, and that i t 
was much better to be satisfied w i t h 100 feet o f 
w id th in one a r m of the ell . A f t e r t ak ing o f f 
.space f o r external walls , piers and t w o aisles, 
there was l e f t a distance o f 77 feet clear span. 
T h i s is one o f the largest church spans in . \ e w 
Y o r k . T h i s great w i d t h was the source o f our 
d i f f icu l ty in dealing w-ith the next problem, which 
was to give pleasing propor t ions to the great 
area. O f our total depth of 253 feet we were 
forced to give up enough f o r a Communi ty 
llou>e, the sanctuary, and the entrance vestibule 
on F i f t h .Avenue T h i s l e f t only 150 feet, but 
this was increased somewhat by inc lud ing the 
.space above the entrance vestibule and balcony as 
a por t ion o f the whole. W e feel that the length 
could not have been very much increased, even 
i f we had had the g round , wi thou t m a k i n g some 
of the .seats too distant f r o m the sanctuary f o r 
either sight or hearing. The cost f ac to r also 
entered to l imi t us to approximately 150 feet. W e 
accentuated the height l)y the u.se o f vert ical lines, 
both i n c a r r y i n g the piers up as h igh as possible 
wi thou t breaking the line and by the use o f v e r t i ­
cal lines o f go ld t i le as decorat ion. The great 
in ter ior was covered w i t h a ceil ing rather than 
w i t h a vaul t f o r a number o f reasons. I n the 
first place, there was s tructural d i f f i cu l ty in vault­
ing an area of this w i d t h w i t h the thrust taken 
by na r row buttresses. Besides this, we f e l t we 
could get a greater appearance o f length by cov­
er ing i t w i t h a ceiling, accentuating the length 
rather than the w i d t h . Th i s was done by bracket­
ing out the ceil ing in a horizontal ])lane and then 
breaking into a line f o l l o w i n g the roof , i n a man­
ner .somewhat s imilar to that f o u n d in certain 
Mohammedan roofs in Egypt . T h e ceiling also 
gave us an oppor tuni ty f o r a suggestion o f the 
Or ien ta l i n pa t te rn and color. 

As w i l l be .seen, the shape and proport ions o f 
the in ter ior were governed by the practical re-
(juirements o f the plan. The decorative treatment 
was to a great extent suggested by the materials 
necessary f o r acoustic purposes. W e were ad­
vised by Profes.sor Dayton C. M i l l e r of Cleveland 
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that the acoustic tiles made by Guastavino were 
of the greatest value f o r this ])ur])«ise. These 
were used purely as a wall covering, wi thout any 
atteni])! to imitate stnuc. W e graduated b r o w n 
f r o m hght to dark as we went upward , so as to 
accentuate the height. For the same purjxtse the 
l igh t was t h r o w n d o w n w a r d , leaving the ujjper 
por t ion of the walls and ceilings i n shadow. There 
is only a small amount o f decorative pat tern on 
the walls. .Most o f the r h y t h m of design came 
f r o m the use o f vertical lines o f gold . .\s we C ( M 1 -
t inued our studies we gradually eliminated more 
and mitre o f the decoration we at f i r s t thought 
necessary, 'i'he detailed design o f the ceiling w.i--
also considerably afil'ected by the need o f k i l l i n g 
echo, r i ie panels were per fora ted in such a way 
as t o f o r m a pat tern, and fe l t was placed a >li( 'r i 
distance bi-hind to help absorb the sound waves. 
The color ])attern o f the cei l ing was studied in the 
office only at small scale. I t was worked out in 
detail in place and studied f r o m the l loor o f the 
Temple. Al thouj^h the in ter ior was kept as s im­
ple as possible, i n contrast the sanctuary walls 
were richly covered w i t h marble and mosaic. 
Here i t was not only possible but better to have a 
hard surface to help th row the speaker's voice to­
w a r d the congregation. There is a single ceiiier 
to the Jewish .service, that is the Avk, in whic l i 
the Scrol l o f the L a w is kept. Na tu r a l l y , this 
was made the center o f decorative interest. So 
that this migh t be in clear view of the congrejja-
t ion , we induced the bui ld ing committee to permit 
us to ch.'uine the usual arrangement o f Je\\i>h 
temples by placing t w o pulpits , one on each side 
of the sancttiary, instead of a single reading desk 
direct ly in f r o n t o f the .Ark. The choir is placed 
in a gallery altove and back o f the .Ark. and abo\e 
the choir is the great organ, the pipes of which 
are concealed by a pierced plaster screen. 

The problem of the Chapel was practically that 
o f designing a .second synagogue in which smaller 
services could I)e held. Th i s Chapel we f e l t shotild 
open in to the Temj i l e but should be arranged so 
that it could be used separately. I n our earlier 
sketches, when we had considered a dome cover­
ing f o r the Temple, we designed a Chapel w i t h a 
beamed roof . VV hen the basilica type was chosen 
f o r the Temple, we t r ied i i r s t one dome and then 
t w o domes. W'e at first thought o f covering these 
domes w i t h rich decorati<in of mos;iic. In fact, 
t w o o f the architects took tr ips to Sici ly, g iv ing 
as the excuse the need o f study o f the mosaics at 
Palermo. In spite o f this, i t was f ina l ly decided 
to leave the vaults simple, on the theory that they 
should not compcti ' in richness w i t h the cei l ing o f 
the Tem])le. 

The exter ior o f the bu i ld ing is purely a cover­
i n g of the structural mass. The general flesign 
marks the location of the vestibule w i t h brdcony 

above and two l lanking st.airs. Uw hay- o f the 
aud i to r ium, tlu- Chapel and the Communi t \ 
House. The illu.str.-ition of the section shows how 
the buttresses cover the supi)orts of the roof and 
how in the in ter ior the lines of the framewctrk oi 
the ceiling are related to the steel construction. 

T h e style o f ornament to be used i n the detail 
was the last th ing we considered. Really, there 
is no precedent f o r style i n Jewish architecture, 
or rather I should say there is precedent of C V C I N 

k i n d . I n each country where the Jews have been 
permit ted to give ou tward expression to their 
jilaces o f worship , they have fo l lowed the style of 
the coun t ry and t ime in which the bu i ld ing was 
erected. ( )ne c:i\\ tind tem])les o f .Moorish style 
in Spa in ; o f ( l o ih i c in Prague; of C'oloni.al in 
.Newport; and neo-Classic and neo-everythini.; eK; 
in .New N'ork ;md elsewhere throuf^hoiu the 
L'ni ted States. So we f e l t ourselves f ree in 
choice o f detail w i t h wh ich to ornament the 
s tructural f o r m . W'e f inal ly decided to develop it 
f r o m the Romanesque as used in the south " t 
I taly under the intluence of the Moor i sh , because 
i t was an expression o f the in t e rming l ing n f ! )cci-
dental and Or ien ta l thought . \\'e might just as 
well have started w i t h some other style, as t lu ' 
detail gradual ly developed into new f o r m s and 
certainly new scale in the d r a f t i n g room and in 
the sculptor 's studio. Above a l l , i t was .scale that 
governed our f o n n . W e f e l t that a bui ld ing 
which nnist be small as compared w i t h the sky­
scrapers o f N e w Y o r k must secure its digni ty 
through simplici ty of f o r m and largene>-> <>\ scaK'. 

I n connection wi th the study of det;iil> .and the 
execution of the work , we feel that credit should 
be given to various members o f the office >tatT 
who were most closely associated w i t h the work . 
—the Messrs. Ha ro ld Gross and Leon I I . l l n n g . 
designers, and . \ lber t Lueders, d ra f t sman . The 
work drawings were prepared under the sujier-
vi>ion o f E d w a r d L . Kcar . and the work on the 
site was directed f r o m .start to finish by W i l l i a m 
Timmermami . Ment ion should also be made o f 
the very interesting s tructural steel design of the 
great trus.ses in the Comnmni ty House and the 
Pemple proper w i t h the i r suppor t ing m.'mliiM>. 
as worked out by Eugene \ V . Stern, consulting 
engineer. In connection w i t h the study of the 
bui ld ing . M r . Kohn .says: " I t would be imi>ossi-
ble today f o r any one o f the three architects to 
s.-iy who is mainly responsible f o r the designing of 
this group. I-"ach had a hand in i t . each fought 
and bled and almost died i n opposi t ion to. or in 
favor of . each step in the procedure. Hut they 
tell us now that the bui ld ing has a feel ing o f i m i t y 
throughout . W'e three are st i l l fast f r i e i u L and 
are f r i e n d l y w i t h the various consultants. Tha t 
is surely an unusual and enviable record breaker 
in modiTn .•ircliileclnral practice! 
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THE GRISAILLE GLASS OF PARIS & WILEY 
BY 

C H A R L E S D E K A \ 

S U N L I (i N T and n K H i n l i ^ l u are miracles of the 
commonplace that meet us and abide by us 

throu^di life. They lie at the root of several of the 
relitjions of which we have records. Did one CVIT 
notice that their In-ams are most enchanting-, most 
beautiful, when they speed along the horizon and 
have to make their way through strata of dense 
air? In centuries comparatively recent, men have 
reacted to that suggestion ; after calling light into 
I heir . i h i x j c s ihrou,uh windows of clear .i,'lass, they 
have mixed that glass with color. Thus, half con-
.sciously it may well be, they enmlated the charm, 
the awe of the sun and moonrise, of sunset and 
nioonset. Tired of life's practical side, they strive 
by these and other ways to rise to jilanes where 
imagination reigns. 

Glass in colors was used in ancient days along 
the /Egerni shore and up the Nile. What marvel­
ous small objects did not the Egyptians fuse in 
furnaces! T o what cobalt and lapis lazuli blues, 
what carmine and ruby reds the inventory of T u t -
ankh-amen's tomb bears witness! lUit use of rich 
glass for windows was the inveiuion of Euroj)e. 
and the time was the so-called Dark Age, when 
architects of the cloud-hung north took sunlight 
in hand and filletl church and minster, palace and 
town hall with gleams and bursts of color. It was 
as if they had pondered rainbow and moonbow 
and clouds at .sunrise and sunset in order tu flood 
the gloom of great covered spaces with tracts of 
color from translucent glass, trapping sunlight in 
glorious shifts and holding it there for the delec­
tation of generations to come. 

Dark interiors during the early Christian cen­
turies set imagination to work. Windows of 
Romanesque and Romantic styles for church 
buildings, built up to the time of the Renaissance 
and beyond, glowed with hues borrowed from 
the outer world. Today under a different 
climate American architects and glass workers 
have a wider field and encounter problems nion-
varied, for the solving of which new points nnist 
be met. Stained or enameled glass is still wanted 
for cathedrals and chapels, but always for even 
greater supply there comes the call for residences 
in town and country, for libraries, hotels, theaters, 
town halls, and state capitols. Into these buildings 
nuich light must enter, but colors also are impera­
tive ; a heroic instead of a dreamy or reverent 
mood is sought. Such windows are rivals of the 
mosaics and paintings on ceiling and wall: they 
adapt themselves to schemes which are monu­
mental, historical, emblematic, descriptive. With­
out competing with painting to tell a story liter­

ally, they can till a place of their own where their 
function is akin to that of inu.sic. Owing to our 
clear skies and abundant suidight, a new arrange­
ment is demanded,—a fresh combination of 
C O I M I S . if the interior is to be well lighted by day: 
yet as the shadows grow outside and dusk ap-
prii.iches and the illumination springs up from 
within, the beauty of the window must not fail, 
though it may change to some degree. In othiT 
words, the windows of such .secular buildings 
nuLst be so treated that under all conditions, by 
night as well as by day. ilie mood they echo, the 
tale tlu'y tril shall be inlellii^ible. legible. elTective. 

O f course, at bottom this demand is the same 
that window> of churches of the early Christian 
era and the middle ages answered after their 
fashion, the difference being that in those times 
the men and women to be impressed were ])artly 
l)agan and wholly unlettered. C"()lored windows 
were pages of a great picture book that related 
in new terms the story of Christian love. In our 
day and generation it has come about that stories 
by painters.—except when told by the old masters, 

-are .scoffed at. Pictures of history and senti­
ment, (/cure i^aintings an<l those literal to life are 
scorned as infantile. Hut that is all to no purpose; 
stories are in demand; even in glass work there is 
room ; the rage for the kinema >hows how power­
fully the current sets. The demand for colored 
glass in windows and as mosaic on walls has 
scarceK begun. (JIKIIK! iiiciiir. it will be asked 
to serve, even to teach history, reflect political 
movements, recall the departed great.—and at the 
same time add beauty o f color and form to inte­
riors. Without donning the mantle of the prophet, 
one can foretell that in .America at least its future 
holds a mighty pronn"se. 

It was not mere chance that a master of stained 
glass in modern times was born an .American. 
Without copying the architects and artists of 
l-'rance who raised colored windows to the peak 
in the thirteenth, fourteenth and fifteenth cen­
turies, ere the art weakened and lost its path. |ohn 
L : i l-'ai-.U'' i T . - i r h r i j their lc\ i ' l methods all his 
own. impelled by his inI)orn feeling for color. He 
set an example which Europe as well might follow. 
Without losing sight of the lessons taught by L a 
h'argi'. glass workers of today arc bound to en­
large their borders through new inventions and in 
answer to more complicated demands. One of his 
admirers.—if not a pupil of John L a Farge.—is 
Will iam I'rancklyn Paris of the firm of Paris & 
W ilev. New York. H e is a writer on the fine arts 
and architecture, author of "Decorative Elements 
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i n Architecture" ' and other books and articles. T h e 
volume was adopted by the U . S. Depar tment o f 
Education in its reading course entitled " H o w to 
K n o w Architecture." ' H e is an occasional lecturer 
on the line arts before the American Ins i i tn ie of 
Archi tects and various colleges and universities. 
Frederick J. W i l e y is an .-irtist remarkable fo r 
sk i l l in sui t ing the composit ion o f a w indow t o 
the k ind of inter ior it should aid in embellishing. 
He has had a long career as an artist in glass, but 
he has done much also in mosaic, decorative 
paint ing, tapestries, and [ilaster rel ief . The firm 
has contr i lui ted a great variety of decorative work 
to a number of capitols. churches, l ibraries, club 
houses, colleges, and private residences too numer­
ous to name here. I t is w i t h the stained glass of 
Paris cK: W i l e y that the present article has tn -lo. 

U n l i k e mosaics which , when com])osed of cubes 
of the proper quali ty, continue to exert a part at 
least of their appeal under ar t i f ic ia l l ight ing , 
stained glass windows are l ike ly to lose when 
dusk dfsct-nds. and they presently o f fe r confused 
tracts, grilles o f i r o n , bars o f support, stone m u l -
lions and traceries of lead. Remedy f o r this has 
been sought by treat ing the supports in a way to 

compensate f o r the lo.ss of colors eclipsed l)y the 
darkness outside through enrichment of the f rame 
work and grilk-s. ( ) f course, evt-n a f t e r dark, 
translucent glass can be made to tell by ar t i f ic ia l 
l ight applied outside, but this chnnsy t r i ck is 
seldom advisable, and f o r a series of great open­
ings it is out of the ([uestion. The firm of Paris 
& W iley h:is made special study nf methods to 
overcome the gaunt, wan look in windows lighted 
a f t e r dark f r o m w i t h i n . One method is a s])ecial 
treatment just meniioiied. of f o r m i n g the leading 
that bin<ls the ])ieci-s lo^t-iher so as to f o r m .an 
agreeable jKittern. The leads are broadened and 
formed. Surface treatment o f bars and leads may 
include modeling in low rel ief , g i ld ing and enam­
el, and this color, along w i t h bold and interesting 
design, compensates not a l i t t le f o r ihe vanished 
glass, so that inner i lhnuinat ion brings out beau­
ties not suspected before. Designs fo r the fenes­
t ra t ion o f late ( io th ic and Renaissance structures 
are varied to comply w i t h the period chosen by the 
architect in order to obtain harmony between the 
inner and outer bui ld ing . The result in certain 
ca.ses gives a s u g g o l i o n o f fine reliefs. Carved 
and moulded leads mav be l e f t as thev are and 
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show like pewter, or they may be emphasized here 
and there w i t h i j i l d i n g at the discretion of the 
artist , or else colors may be added, enamel on 
metal, to suiif-est the tints o f f lowers, butterflies, 
l i irds. The music room in the home of Frederick 
J. Fisher, a residence designed by the l i r m uf 
George D . M.-ison c\: Co., o f Det ro i t , architects, 
has been embellished by Paris & Wi l ey w i t h a 
polychrome |)anel in which the scheme of leads 
modeled i n low rel ief , discreetly lightened by 
color, has made a notable success; i t is beau t i fu l 
by night as well as by day,—a combination o f 
lights and darks, r ich glass and metals. 

I n Chicago, Messrs. Coolidge & l l o d g d o n buil t 
the great l i b r a ry f o r the Univers i ty . F o r this 
bu i ld ing Paris & W i l e y designed and set in ])laci' 
the f i rs t o f 14 windows 30 feet high, each show­
ing f o u r or five figures the size of l i f e , part o f a 
group of no less than 64 scholars, ])hilosophers. 
and educators f r o m the t ime of l"onfucius to re­
cent days,—a H a l l o f Fame in color schemes. 
A l o n g w i t h these there runs a series of shields or 
coats-of-arms of the Amer ican colleges. I n Ch i ­
cago also are the headquarters o f the Elks , a 
national memorial of that order designed by the 
architect Eger ton Swar twou t of New Y o r k . F o r 
this imposing structure, limestone wi thout , marble 
w i t h i n , containing a hall l ike a Pantheon rising 90 
feet f r o m floor to dome, Paris & W i l e y wrought 
a number o f the windows. The bu i ld ing is of the 
I ta l ian Renaissance order. The main reception 
n M i n i s are paneled in Engl ish oak, above which 
there range 12 large openings, while f o r the first 
floor, equivalent to the bel etage, they designed 
several windows almost twice as large, choosing 
so f t hues,—red, blue, orange,—against a silvery 
background which admits abundant l igh t . 

b'or a churcl i at Evanston, by the architects 
Tal lmadge & Watson o f Chicago, they designed 
several w indows f o r a chapel to be fitted w i t h 
glass o f deeper tones. Likewise f o r another 
church i n Chicago, bui l t by the architect H . J. 
.Selllack, they planned a series of windows called 
•"Tlic Apostles" inspired in the spi r i t o f Chartres, 
where they have luaintained a studio and ateliers 
f o r several years, .Another group l)y ]*aris & W i l e y 
in which mosaic has been applied i n harmony 
w i t h color windnws is shown in a church which 
was bui l t by the architects. Coolidge & Hodgdon. 
of Chicago in ( i rand Rapids. Mere the ceil­
ing , a closed window and a baldachino have a 
mosaic investment, all C(i<irdinated and har­
monized w i t h the style of bu i ld ing . A simpler 
scheme is the decoration o f the Firs t Methodist 
Church. Jamaica. X . Y . . bui l t by Joseph H u d n u t . 
I t is carried out in grisaille f o r greater l ight . 

One o f the s tumbl ing blocks met by architects 
is the lack of one-man control over the decoration 
of a bui ld ing, not merely the material and tonali ty 

of the structure outside and inside, but the fenes­
t ra t ion w i t h its design, glass, mosaic or painted 
walls and ceilings, the paneling and f u r n i t u r e . 
.Some of these may be assigned to artists who are 
u n w i l l i n g to submit their taste o r their ideas <if 
color and f o r m to a dictator. CeiHngs, walls, 
floors too o f t e n tu rn out badly because the\ are 
not i n key w i t h the windows. One man sin mid 
have the final say. and that man is not the rector, 
or the president of the club or bank.—not even 
the chairman of the ar t connnittee, but the archi­
tect! Cass Gilbert when he bui l t the Det ro i t Pub­
lic L i b r a r y had control even down to minutia; . 
W o r k i n g under h i m , M r . Paris fe l t inspired to 
wri te an attractive as well as i n fo rma t ive book 
about this i^rcat buildinj^I. 11c- knows his subi< i - i 
well , f o r d id not Paris & W i l e y supply the grand 
array o f glorious windows? The latter, .some o f 
which arc illustr.atcd here, e x e m p l i f y the care 
taken by these " fenes t ra tors ,"—if to coin a w o r d 
be fo rg ivab le ,—to look at a w i n d o w as one great 
section of a wal l and yet give i t d is t inct ion and 
vary it f o r close inspection. Observe what care 
they have taken to keep their f u n c t i o n subordi­
nate to the genius o f the bui ld ing itself. 

Un l ike the mood of my.stery and awe sought 
f o r by the Roiuantic or "Goth ic" churches, sn 
called, attained through narrow apertures, heavy 
mouldings and mull ions, deep rich effects f r o m 
bits o f glass o f slender size wh ich were fused w i t h 
colors in the pot, a l ib ra ry needs windows of 
wider >pan. U K j r e receptive o f sun l igh t ; f o r l ibra­
ries are not places in which to pray but rather to 
read and wr i t e . The less a r t i f i c ia l l ight , the bet­
ter. In early Chris t ian centuries naive converts 
came to church in the kermess mood, a spiri t o f 
excitement and f ro l i c so pronounced (and this wc 
have f r o m early letters) that beadles, proctors and 
priests f o u n d it ha rd to control the noise made by 
the hajj j jy crowds. Difificult enough it was to pre­
vent eating and csiircially d r i n k i n g in the sanctu­
ary. I t is pos>il)le that this is one o f the reasons 
f o r the lines o f separation d r a w n between the 
clerics and the laymen, out of which there grew 
the raised choir and the rood l o f t . Tho.se semi-
pagan barbarians would p lay! Solemn music and 
solemn shades helped subdue the "ho ly day" 
s|)irits o f the mob. while the figures in the w i n ­
dows captured the eyes and reiterated the pious 
tales of the .scriplm-es. old and new. 

V'ery d i l te ren l is the case w i t h a secular edifice, 
whether l ib ra ry or capi tol . residence o r club 
hou.'^e. In M r . ( i i lber t ' s public l ibrary the size o f 
the windows necessitated a p o w e r f u l armature to 
with.stand the wind , and the need f o r l ight de­
manded large areas where dayl ight enters f reely . 
The problem has been met by arrangements 
monumental in plan suited to the style o f the i n ­
terior.—noble, concentrated designs appealing to 
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ihe eye. yet o l te r ing tlie least possible interference 
w i t h daylij^ht. Details in this l ib ra ry are carried 
out i l l a r ich and ycl fi)nnal fashion, the main 
masses making f o r architectural .symmetry, but 
the minor features on examinat ion p rov ing ever 
varied. Thus notes o f a d i f fe ren t k ind melt in to 
a harmony w i t h the surroundings. Observe i n 
the i l lustrat ions how the central panels of these 
superb windows are ricb w i t h elements belonging 
til sculpture and suggestive of the I ta l ian Renal.— 
>ance. The mid-zone gives a chance f o r pic tor ia l 
eltects. figures or grouj)s magnificently enf ramed, 
along w i t h architectural fantasies such as we find 
in book plates and badges used by the old printers. 
I n the field below there are shown the signs of the 
zodiac, two in each window, while the midmost 
figure o f all is one o f the muses. .V quotation 
f r o m a poet runs i n bold, clear letters under the 
arch of the border above. The key window in the 
center o f the west wall o f the delivery room is 
r icher than the others, and the center pieces re­
peat the cc'lophon used by an I ta l ian p r in te r of the 
sixteenth century. There are nine o f the window^ 
f o r the muses; each is difi 'erent in details o f de­
sign ; all are planned to admi t considerable l ight . 

Al ready in the four teenth century port ions o f 
minster windows were o f t en g iven over to l ighter 
glass known as grisaille. I n this l ibrary , where 
they could be introduced w i t h advantage, there 
are richer and darker windows . Thus on the 
.stair wel l colors are more lavishly employed f o r 
two t a l l na r row windows , w i t h r ich borders set 
w i t h figured panels, to indicate .Study. .Art, Music 
and Pa in t ing fo r the one. and Medi ta t ion , Sculp­
ture, Mus ic and Geography f o r the other. The 
>cheme f o r these is taken f r o m a bu i ld ing in 
Florence, the cartoons f o r the windows having 
been made by Giovanni da LMine. I n the Det ro i t 
r>ibrary the mosaics i n the cei l ing o f the loggia, 
the Seven Ages o f M a n , deserve special study. 
They were designed by hVederick J. Wi ley . 

T h e greatest foe o f stained or enameled glass is 
bad glass, garish, flat, c o l d ; next come ill-])laced. 
glass-like jewels, s tupidly set. The best material 
w i l l not utter t r u t h so hampered ! These prejudice 
people against the art. .Another foe is glass o f 

col(.rs <iverdone. where (piantity tries to make u]) 
fo r lack of qt ial i ty. The old masters of pot-
mi 'tal w i t h their small but exr|uisitc pieces es­
caped the danger o f the over-much : t l ie i r "purple 
patches" are due in some degree to the lack o f 
technical per fec t ion attained in later centuries. 
Thanks to modern appliances, it is comparatively 
easy to fill great wal l openings wi th glass; also, 
there is no lack o f glass men ; but the d i f f i cu l ty 
i> to f m d the artist among them. Those I jorn and 
bred to the c r a f t ;ire few n o w : it is hard fo r a 
commantler to pick the generals to carry out his 
campaigns. The great desideratum is the rare 
man w h o has f o r a natural g i f t a delicate yet pas­
sionate .sense fo r color, and who has learned his 
art f r o m the bottom np. 

In this sketch of the nni l t ip le output o f the 
Pari.s & W i l e y ateliers one should not forget a 
historical .scheme in glass, heroic in theme and 
I)ro])onions,—it is 25 feet w ide ,—which decorates 
the senate chamber in llie capitol o f .Missouri, ;i 
bui ld ing by M r . Swar twou t of X e w \i>vk. Here 
is shown, prancing on a great whi te horse. D o n 
Hernando de Solo, the conqui.stador who, a f t e r a 
])icturesque career in Peru. Cuba and the Carib­
bean, as the reader may recall, entered ITor ida 
and discovered the Mississippi, only to fmd therein 
his watery grave. T h i s is an i l lus t ra t ion f r o m 
early . \mer ican hi.story treated in the romantic 
mood. The spir i t that animates these decorators 
is to adai)t their glass, mo.saic, or tapestries to the 
t irchitectural facts o f the inter iors the_\' w i l l dec­
orate, .striving fo r uni ty of color scheme and 
a close bond w i t h the .style set b\- iln- architect. 

.Vote that i n his book on the Detroi t L i b r a r y , 
the senior member o f the firm makes a statement 
which no one w i l l deny.—that "stained glass w i n ­
dow is a poor, clumsy, misleading term f o r a 
work o f ar t that di.splays a tran.slucent material in 
varied fo rms , which is beaut i fu l when manipu­
lated by artists, whether the color be fused into 
the mass or ap])lied i n layers under the magic 
hand of the glass b lower ." H e suggests the w o r d 
" v i t r a l , " adapted f r o m the w o r d in use liy the 
French. They were the first to raise colored glass 
windows into the high digni ty o f realm of art. 
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Hotel Govcrnfir Clinton, New York 
.Murgatroyd & Ogden, Architects 
Gi'nr,!.;e I ' . . I'ost & Sons. C.msultants 

Al - iOL'T the middle o f August , 1929. a f t e r a 
. year o f construction, the H o t e l Governor 

Clinton opened its doors to the public, thereby 
sni)plyin;^ a lonj^-fel t demand f o r additional hotel 
accommodations in the Pennsylvania Station zone. 

This ni-w skyscraper hotel, tower ing 31 stories 
above and three floors below the street level, has 
a di j rnif ied three-storv base of limestone above 

which rises the shaf t o f br ick t r immed w i t h terra 
n i i t a . broail , llat piers of this shaf t are ac­
centuated by having the walls between studded 
w i t h p ro jec t ing brick headers. Arched windows 
in pavilions w i t h angular corners cap these piers. 
I ic tuccn which , recpiired by zoning ordinance, are 
setbacks u.sed f o r roof gardens which make an i n -
icresi i i ig composition w i t h a finial in the f o r m of 
a low tower. The horizontal bands w i t h their small 
arches and other decorative features are al l ex-
c eulcd in brick w i t h a terra cotta co])ing. The ex­
terior walls are faced w i t h 4 inches of face brick 
backed up w i t h hollow terra cotta block, which 
makes a good weatherproof and inexpensive w a l l . 

Enter ing the hotel f r o m either the Seventh A v ­
enue or the 31st Street f r o n t , the main lobby is 
reached by sliort f l ights of stairs. Th i s main lobby, 
two stories in height, has French limestone pil lars 
support ing a gold and colored decorative paneled 
jilaster ceiling, these panels being recalled in the 
ti-rrazzo floor. 1 let ween the.se pillars on the nor th 
one views the arcade and on the south the shop­
ping s|)aces. which are finished w i t h dark wood 
walls which emphasize the s t rong stone piers o f 
the lobby. Beyond this to the east we enter the ele­
vator and office lobby, w^here the main desk in 
bronze ami marble and elevator doors also in 
hriiuze make- an interesting business center of the 
liutel. The floors o f these rooms are of terrazzo 
over which are rugs. The l i gh t i ng f ix tures are spe­
cially designed in character w i t h the architecture. 

T o the west o f the main lobby, up a short f l ight 
of stairs, is the main d in ing room, executed in 
early L'olonial style of the period when ( jeorue 
Cl inton was the first governor of the state o f New 
^ 'ork and a f t e r whom this room and hotel were 
named. The walls are painted in two-tone l ight 
gray w i t h curtains of wine color in the arched 
o])em'ngs, and the three beau t i fu l crystal chan<lc-
lier> and the carjjcted f loor make this room a f o r -
ntal and comfortable d in ing place. A t the extreme 
east end of the bui ld ing on the main lobby floor is 
the l'"lorentim' d in ing room, so called because of 
ils di'sign and decoration. The vaulted ceiling, and 
plain t w o t o n e gray walls, the same color being 
carried out i n l ighter shades on the ceil ing, make 
this room likewise comfor table and homelike. 

The mechanical equipment is of the most mod­
ern type. Part of it is a vacuum vapor heating sys-
tetu f ed by o i l -burn ing boilers. A ref r igera tor ?y>-
teni serves not only f o r r e f r ige ra t ion but f o r cool­
ing the air supplying the main and Florent ine d in ­
ing rooms, the g r i l l room, and the coffee shop. The 
bui ld ing is served by six high-speed passenger 
elevators having floor leveling devices, and four 
f re ight service elevators, A completely equipped 
laundry in the sub-basement serves the bu i ld ing 
as well as the guests. A t the top of the bui ld ing 
are the carpentiA'. paint and upholstery shops. 
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.MURGATROVD & O G D E N , A R C H I T E C T S 

TH I S women's club residence, located on 
( i raniercy Park South and I r v i n g Place, is de-

si jjpied in the Greek Reviva l manner to harmonize 
w i t h and retain the atmosphere o f the old rcsi-
di-iioi'S s t i l l sur rounding Cjramercy Park. I t s 16 
stories of brick, r is ing above the park, were com­
pleted, a f t e r one year o f construction, in the fall 
o f 1927. A two-story base of br ick laid all in lu a-N 
er courses is t r i m m e d w i t h limestone, and the pro­
ject ing entrance porch fo rms a decorative feature 
of this base. The porch w i t h its columns and cor­
nice executed i n cast i ron projects beyond the 
bu i ld ing proper, being one o f the f e w cases in 
d o w n t o w n New Y o r k , where this has been done 
recently. A stone feature of pilasters and cornice 
at the top o f the l )u i ld ing finishes the plain shaf t 
of br ick, making an interesting composition w i t h a 
pent house ca])])ing the mass o f the structure. 

The main entrance on Gramercy Park and an 
entrance on I r v i n g Place lead to the main lobby 
on the street level. Here also are parlors, w r i l i n i ^ . 
and recejjtion rooms, and the main d in ing room. 

Plere the architecture and decoration are carried 
out i n the Colonial style. These rooms were ex­
ecuted w i t h simple and inexpensive materials, hav­
ing plaster painted walls w i t h wood t r i m and i i r-
razzii floors. The color scheme is harmonious 
th rongl iou l . b r ing cream, gray and white w i t h 
floors in black and white. T o cmiipk-tf the etTect, 
l igh t ing fixtures were specially designed, and the 
flrapc-ries are in character w i t h l lu' roiims. . \ fea­
ture in the dining room is the radiator enclosure 
in the f o r m of balconies coming under windows. 
The top floor o f the bui ld ing is also f o r the con­
venience o f the guest, having a s i lar ium. 

The bedroom floors are so arranged that every 
room is an outside room fac ing the street, and they 
are all arranged as single rooms, some having p r i ­
vate and others semi-private baths. L i g h t buflf col­
ored walls and Colonial maple f u r n i t u r e together 
w i t h appropriate draperies and rugs complete 
homelike rooms. T w o electric elevators supply the 
bui ld ing , which contains about 320 guest rooms. 
T i l l ' s tructure is heated by vacumn vapor .steam. 

I 

Photos. Samuel H. Gottsch 
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T H E F U N D A M E N T A L S O F G O O D B A N K B U I L D I N G 

A R E V I E W B Y 

R O B E R T S T U W E S A N T H O O K E R 

TO h i m who is beset w i t h misgivings as to the 
financial stability of America , we have but to say: 

" L o o k about you at the buildings in which the workings 
of the financial system take place," and i f he be a person 
of perception he cannot help being given a feel ing o f 
confidence and security. The financial system itself is 
a th ing o f amazing intr icacy to most people. There is 
so much that is mysterious and incomprehensible about 
i t that, were it not f o r the material manifestations as 
presented i n steel, concrete, marble and granite s k i l l f u l l y 
combined i n structures o f architectural beauty and ob­
vious sol idi ty, the foundat ion of public confidence upon 
which the financial fabric rests might well be much less 
stable than is now the case. H o w o f t en have we heard 
someone say: " W e l l , things cannot be going so badly 
in the old t own , what w i t h the F i r s t Nat ional pu t t i ng up 
a new marble bui ld ing , and a l l . " Bankers themselves are 
by no means slow in real iz ing and tak ing advantage o f 
the tremendous possibilities f o r h igh class advert is ing 

result ing f r o m housing their inst i tut ions in buildings 
t y p i f y i n g sol idi ty, prosperi ty and efficiency, f o r who 
can imagine a depositor so benighted as to prefe r to en­
trust his funds to a bank occupying a dingy old structure, 
having the appearance of being about to collapse at any 
moment, while jus t around the corner there is a shining 
new bui ld ing in whose inter ior all is brightness and 
order, and whose massive concrete and steel vaults are 
the very embodiment of security and protection ? 

N o doubt i t is the dream of pract ical ly every banker 
to be able some day to occupy a bu i ld ing or suite o f 
rooms in which everything is perfect ly planned f o r the 
purpose of permi t t ing the smoothest possible operation 
of his system. Mos t bankers have very definite ideas 
as to some features of the ideal bu i ld ing , but on the re­
maining points they are l ikely to be a bit hazy. One may 
know exactly the sort of safe deposit department one 
wishes and just where i t is to be located, but have fa i led 
to devote as much thought to some other equally impor-

Hotel Planning and Outfitting 
EDITED BY 

C . S T A N L E Y T A Y L O R and V I N C E N T R . B L I S S 

Here is a v o l u m e w h i c h f o r the first t i m e ade­
quately reviews the ent i re subject o f the m o d e r n 
hote l ,—its p l ann ing , designing, equipping, dec­
ora t ing and f u r n i s h i n g . I t covers every de ta i l , 
f r o m the beginning o f sketch plans to the 
regis t ra t ion o f guests w h e n the house has been 
completed and opened. A l l the d i f fe ren t 
types o f hotels are dealt w i t h , — t h e M o d e r n 
C o m m e r c i a l H o t e l , the Resident ia l or A p a r t ­
m e n t H o t e l , the Resort H o t e l , a n d the Bach­
elor H o t e l . T h e v o l u m e is replete w i t h views 
o f hotels i n d i f f e r e n t parts o f the count ry : the i r 
exteriors and inter iors , a n d i n many instances 
thei r plans are i n c l u d e d and f u l l y analyzed. 

T h e editors have been assisted i n the prepara t ion 
o f t he w o r k by wide ly k n o w n ho te l architects 
a n d i n t e r i o r decorators and by actual operators 
o f hotels ,—practical men , experienced i n the 
management o f the "back" as w e l l as the " f r o n t " 
o f a ho t e l . T h e volume 's t r ea tmen t o f ho te l 
f u r n i s h i n g and equipp ing consti tutes the final 
w o r d o n . t h i s i m p o r t a n t subject. T h e r e are 
i n c l u d e d views o f ho te l restaurants, cafeterias, 
k i tchens , pantries, "serving pantr ies ," refriger­
a t ing plants and a l l the departments w h i c h are 
necessary i n a modern hotel o f any type. The 
w o r k is of inestimable value to architects and 
engineers, as w e l l as to practical hotel men. 

438 pages, 8'AxlVA inches—Price $10 
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An Authoritative Work on 

" T H E GREEK REVIVAL" 
By H O W A R D M A J O R 

TH E search f o r effective types of architecture f o r 
domestic use led logically to the re-discovery 

of the style known as the "Greek Revival ." I n the 
hands of a f ew particularly sk i l l fu l architects i t is 
being used w i t h marked success, their use being 
based largely upon study of such examples as have 
survived the period, just pr ior to the C i v i l W a r , 
when use of the type was widespread tl iroughont 
the Uni ted States. I t is an entirely American style, 
founded not upon a fo l lowing of current English 
architecture but upon a study by Americans of 
classic types adapted to domestic uses. 

M r , Major ' s excellent work is the result of a 
careful study of the style as i t was interpreted i n 
the N o r t h and East, and particularly in the South. 
The illustrations of exteriors and interiors arc f u l l 
of suggestions fo r anyone seeking a variety o f 
architecture bold, simple and effective, which sup­
plies a f i t t ing background for l i f e in Amer i a i . The 
book is richly illustrated, and shows existing work, 
large as well as small, in both city and country. 

236 Pages; VYz x 10?4 inches. Price ^15 
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tant department. T h i s condi t ion points to the necessity 
of cal l ing i n a bank expert, who i n most cases is, o f 
course, an architect. Bu t , it w i l l be asked by some: 
" W h y shi>nld tiie architect be an expert in [)I.anning 
banks? He |)robably has never worked in a bank, .and in 
the ordinary course o f events he can have no great 
f a m i l i a r i t y w i t h the workings o f a financial ins t i tu t ion . " 
The answer to this o f course is that the architect special­
iz ing in banks has the advantage o f the experience of all 
his f o r m e r clients to supplement his o w n knowledge. 

F o r those architects who have not had the advantage 
of long experience i n planning banks, there are w o r k s 
such as that which is the subject o f the present review 
which sum up the results of the experience and thought 
of leaders i n the field. These books, it is true, are also 
available to the bankers themselves, and by their use 
they may acquire a knowledge o f the fundamentals of 
bank planning which w i l l put them in a position to de­
mand only the best. I f the architect wishes to coi")])craU' 
to the greatest extent w i t h these men. he must be in a 
position to discuss their problems intel l igently w i t h them. 

F r o m a standpoint of experience, abi l i ty and k n o w l ­
edge, A l f r e d Hopk ins is j j reeminently fitted to wr i te a 
book on the fundamentals o f good bank bui ld ing . I n his 
volume just published, which bears that t i t le , he is o f f e r ­
ing the reader the results of long experience i n the field 
o f bank bu i ld ing . I 'ew i f any have had the advantage 
of coming in contact w i t h as many pros|)ective clients 
f o r bank bui ldings as has M r . Hopkins , and i n his end­
less conferences and discussions w i t h the oflricers o f 
banks i n every part o f the country he has acquired a 
f u n d o f i n f o r m a t i o n cover ing the best practice in the 
p lann ing o f a l l types o f banks. T h e w o r k is addressed 
to the banking and not to the architectural profession, 
but as has already been pointed out there is no reason 
w h y architects should not take advantage of the i n f o r ­
mation which it contains. A l l the varied phases of the 
problem of bank bu i ld ing are f u l l y discussed, be­
g inning w i t h the purchase o f the site, wh ich as the author 
points out is of an importance seldom appreciated by the 
banker. So many times bankers by purchasing sm.ill 
or odd-shaped lots impose conditions on the architect 
which can be surmounted only at the expense o f a great 
deal o f time and money, usually resul t ing i n a more or 
less unsat isfactory layout. Methods o f u t i l i z ing such 
lots are pointed out, as we l l as a discussion o f the adver­
t i s ing value of various sites and situations. The illus­
trations, ])lans and diagrams serve to emphasize the real­
ization of the importance o f selecting only the be>t ])i's-
sible sites f o r the erection o f bank buildings. H a v i n g 
settled the question o f lot areas and shapes. M r . Hopkins 
jjroceeds to analyze the several ])lans prevalent in the lay­
ing out o f banks, such as the "is land p l an" and the " U -
plan ," po in t ing out the i r advaiUages an<l disadvantages. 

O f t e n in a thornugh discussion o f the plan in general, 
each o f the several departments is taken up .separately. 
The increasing importance of safe deposit service in 
banks makes the location and layout o f this section a 
matter o f the greatest importance. T h e great vaults w i t h 
their tremendous steel doors wh ich f o r m the nucleus f o r 
the safe deposit department o f f e r great possibilities iCr 
effect ive treatment and are o f t en located i n conspicuous 
positions i n the bank. A l s o every pos.sible convenience 
must be a f fo rded the customers in this department to in ­
sure them pr ivacy and absolute security f o r their val-

Unless otherwise noted, books reviewed or advertised in T H E ARCHITECTURAL F U R C M will be supplied at published prices, 
remittance must accompany each order. Books so orck^rcd are not returnable. 
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F o r Distinctive homes.. .Telephone 
Convenience is especially Important 

TKI«.D F L O O I PLJIM • 

Complete telephone convenience is provided in the residence of Mr. Wallace D. Bowles of 
Seattle, Washint^ton, by fourteen telephone outlets, including one in the basement billiard 

room. The telephone wirint^ is carried in conduit built into the wal/r and floors. 
GBORGE WELLINGTON STODDARD, Architect, Seattle. 

IN HOUSES of marked i n d i v i d u a l i t y certain things stand out 

. . . beauty and smartness o f design . . . du rab i l i t y o f materials . . . 

provis ion fo r the convenience and comfor t of the occupants . . . 

ant ic ipat ion o f fu tu re needs. These la t ter are things to w h i c h 

architects today are g i v i n g part icular a t tent ion. Tha t is one 

reason they are increasingly interested i n telepJoone convenience. 

Home owners everywhere are we lcoming this modem note: 

telephones througljout the house, wherever they w i l l save steps and 

t ime and effor t i n placing and answering calls. M a n y architects 

are p rov id ing f o r i t i n new and remodeled houses by specifying 

condui t f o r the telephone w i r i n g dur ing construction. Telephone 

outlets are thus made available i n nearly every room; the owner 

can use as many o f them as he desires, and he can have the i m ­

proved appearance and protection against service in te r rupt ion 

that come f r o m concealed w i r i n g . 

The Bel l System is constantly s tudying matters ix: r ta ining to 

its service, and has much data o f interest to architects. I t is desir­

able that you consult freely w i t h representatives of the local Bel l 

Company in planning the telephone arrangements fo r specific 

projects. There is no charge. Just call the Business OlFice. 

O E C O U D Fuoot PLUU 

_ -ISLTSliWCll 

Bft&EMCMT Pl»U • 
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uables. Data as to the layout, size and equipment o f 
coupon booths are given. The vaul t itself is o f t en said 
to be the heart o f the ins t i tu t ion , and great emphasis is 
placed upon i t by many bankers who believe i n the psy-
cholog-ical effect o f a sensational-appearing vault on the 
public mind . Some of these vaults are made much larger 
and stronger than is required f o r the m i n i m u m insurance 
rate solely f o r the purpose of making an impression on 
the banks' clientele. M a n y variat ions o f vaults and their 
doors have been developed, and thei r construction is not 
only o f great general interest but is o f pr ime importance 
to both bankers and architects. The space where the 
actual w o r k o f the bank is carried on should be con­
venient and wel l l ighted and ventilated w i t h plenty o f 
space al lowed f o r fu tu re expansion and equipment. 

M a n y other aspects o f the bank p lann ing problem are 
considered, inc luding the approach through the vestibule, 
the important considerations o f l ight and venti lat ion, 
the type o f floors to be used, and the furn ish ings . The 
screen which serves to separate the bank employes f r o m 
the public of fers great possibilities f r o m the design stand­
point , and many improvements and refinements are 
being made in the design o f these screens. The cumber­
some, high screen of old has given way in most cases to 
a lower, simpler screen which does not seem to have the 
effect o f shut t ing out the customer as d id the o ld style 
screen. The inter ior features of a bank are no less i m ­
portant than the exter ior a.spect, and special emphasis is 
placed on the appearance of the bu i ld ing as seen f r o m the 
street. The bank bui ld ing should express as nearly as 
possible the character o f the ins t i tu t ion i t houses. 

A great m a j o r i t y o f the banks i n this country have 

K I T C H E N MANAGEMENT 
Construction, Planning, 

Administration 
J . O. DAHL 

Author of "Restaurant Management" 

H ERE is a work of enormous value to restaurant 
owners and managers, architects, chefs, stew­

ards, kitchen engineers and manufacturers, in f a a to 
all in any way conneaed wi th institutional kitchens. 
The author is a well known authority in the hotel and 
restaurant field. This book is the result of his ex­
perience, and of his interviews w i t h literally thou­
sands of experts, over 200 of whom directly cooper­
ated in preparing the work. 

I t discusses expertly all phases of kitchen design, 
construaion, equipment, and administration. I t 
points out methods of standardizing every branch,— 
and in the most efficient, economical manner. Filled 
wi th practical suggestions and concrete examples, 
this work w i l l save owners and managers of large 
kitchens many thousands of dollars. I t is indis­
pensable in the equipment of restaurants, hotels, 
clubs, community houses, and in architects' offices. 

364 Pages. Size 6^4 x9\i inches. Well illustrated. Cloth bound. 
Price S5 
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been buil t along classical lines, especially in the Roman 
style. A n attempt should be made to convey an impres­
sion o f sol idi ty and permanence, but at the same t ime 
there is a decided recent tendency not to make them so 
funereal and f o r b i d d i n g in aspect as to seem to dis­
courage the entrance o f clients. M a n y attempts have 
been made to break away f r o m the conventional type o f 
bank bui ld ing , and although many have been very suc­
cessful i n this attempt, i t o f t e n leads to bu i ld ing struc­
tures whose exteriors have no suggestion o f bank char­
acter, and a great deal of their effectiveness as an adver­
t is ing medium is thus sacrificed f o r the sake of or ig ina l i ty . 
I n the larger cities the construct ion o f ta l l buildings has 
become so prevalent that a one- or two-story bank bu i ld ­
ing is l ike ly to be d w a r f e d by its neighbors, and there­
fore i t loses the dominat ing qual i ty which is so 
important to the success of a bank bui ld ing . I t has 
therefore become customary to combine banking quar­
ters w i t h office areas in the skyscraper type o f bu i ld ­
ing . The financial advantage o f erecting this type o f 
bu i ld ing is so obvious as to need no explanation, so that 
in the large cities this type o f structure has now become 
quite the usual t h ing f o r banks. T h i s type natura l ly 
introduces a great many new features in to the p lanning 
of bank buildings. The structure is real ly two separate 
units, but as the bank is the part that re<|uires advertis­
ing, this part must be emphasized. The rest o f the struc­
ture really fa l ls under the heading of "off ice bui ld ings ," 
and is treated much l ike other office structures. 

T H E F U N D A M E N T A L S O F G O O D B A N K B U I L D I N G . B y 
Alfred HopkinH. 142 pp. bVz x 9 H ins. Price $7.50. Bankers 
Piihlisliirifi; Co., 71 Murray SireeU New York. 

"Specifications for a Hospital" 
A volume which sums up in terms 
of actual specifications the practice 
in connection with hospital building 
and equipment of a widely known 
and highly successful firm of New 
York architects. The work, which 
covers the specifications prepared 
by York 6? Sawyer for a large 
hospital in Pennsylvania, goes into 
every item which is included in 
the broadest definition of the 
word "specifications." 

488 pp., 81/2x11 ins. Price ̂ 6 
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S T R U C T U R A L S T E E L C R E A T E D T H E S K Y S C R A I ^ E R 

S T E E L 
B E T T E R < $ A N Y B L I L D I N G 

S T E E L is the strongest building material . . . the 

safest to work with . . . the most adaptable. Steel 

permits the greatest speed in construction, 

occupies less space and allows larger interiors. 

Steel can be erected any time, anywhere, in any 

weather with expedition. Steel is fool-proof—it 

will stand more abuse than any other material. 

The properties of steel are known before it goes 

into construction—and those properties are krni 

consistent by constant inspection, test and analysis 

at the mill. 

No other ])iiilding material is so flexible in its 

application as steel . . . or permits such variety in 

design. No other type of building is so easily and 

economically remodeled, removed, altered or 

extended as a steel structure. Steel provides a 

Fr,-v li, arrhilvrlK only! This Hunb Fi'rrin, ri-nil>-rinu ulll hr muilr.l 
on ri-quPKt. It is rnlarui-il l<> approximnlvly thrpr limrs ihi- nizi- «•/ 
ihf abnvp illuslrnliiin nnil rrprinlurrd on tpiriol slork for jraniUtfi, 

Stronger, safer, more adaptable building medium 

for any type of modern building or bridge . . . 

large or small. Before you build—no matter what 

the nature of the structure—consider steel. 

A Technical Service Bureau is at the disposal 

of architects, engineers, owners and others who 

have need of any information which can be sup­

plied through the American In>litiile of Steel 

Conslruclion. Inc. 

A M E R I C A X I N S T I T U T E O F S T E E L i O X S T R I J C T I O A . I N C 

The CD-opt-nilive iioii-prnfil si-rvu't' orpan-
i z a t i i M i of the struc'lural steel industry 
of the United States and Canada. Corre-
hpondence is invited. 200 Madison Avenue, 
New York Ciiy. District ofTivcs in New 
York , Worcester, Philadelphia, BimiinK-
ham, Cleveland. Chicago, Milwaukee. Si. 
Louis, Topeka, Dallas and San Fram i - m . 

The Institute puhlishes twelve booklets. 

STEEL 

iXSVMtES STiiEXfiTH 

one on [iraclically every type <)f sleid struc-
lure. and provides also in one voiuinc, 
" T I H ' Standard I^peciliiMl ion for ."^Iruciural 
MrrI for Buildinns," "The Standard Spcci-
(i(ali<in for Fireproolinj; Siruclnral S led 
Huildinps," and "The Codi; of Standard 
Practice." Any or all of these may IK- had 
without charpe, simply hy addressinp the 
Inslilute at any of its oflici-s. 
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T H E H E A T I N G A N D V E N T I L A T I N G SYSTEMS OF 
T H E T E . M P L E E . \ I A N U - E L * 

B Y 

K E N N E T H K I N G S L E V S T O W E L L 

' T ^ l l l " problem of p r o v i d i n g comfor table at-
JL mosphere in houses o f worship is one that 

may be solved i n several d i f fe ren t ways. I n the 
case o f Temple Emanu-El . an ingenious split sys­
tem was devi.sed, and each por t ion o f the bui ld­
ing was p rov ided w i t h heal and w i t h f r e sh air i n 
the most convenient and etTective way f o r the 
par t icular por t ion under consideration. 

The bui ld ing is divided into several main por­
tions f r o m the point of view of heating and ven­
t i l a t ing . There are f o u r assembly or meeting 
places, each w i t h its par t icular problems because 
o f size, ceil ing height, location, or f u n c t i o n . There 
is, f i r s t , the main aud i to r ium or the Temple 
proper ; second, the large banquet hal l , w i t h its 
ki tchen, entirely unde rg round ; t h i r d , ad jo in ing 
the Tem])le proper to the nor th , is the Chapel; 
and. f o u r t h , the connnunity hall to the east o f the 
main aud i to r ium. P'ach o f these areas has its 
o w n ind iv idua l vent i la t ing system. I n addi t ion 
to these large .spaces, there is the ConuTiunity 
House, which contains the l ibrary , classrooms, 
connnittee rooms, etc. 

The heating is natural ly f r o m a central plant, 
wh ich is located under the Connnuni ty House. 
The boiler room is located in the ba.sement of the 
communi ty j w r t i o n o f the bui ld ing , and is p ro­
vided w i t h ample coal storage space on the street 
side. There are three brick-.set, fire-tube boilers 
w i t h special grates and electr ical ly-driven fo rced 
d r a f t blowers f o r burn ing anthracite screenings. 
. \ vacuum re tu rn l ine pump delivers direct ly in to 

* See also ' The Structural Frame of the Nnv Tem(>lc Emami-El 
Biiildtnii." by Eugene W. Stern, consulting structural engineer, 
pubtisUrd III T H E A R C I I I T K C T I ' H A I . F O R U M , July, 1928. 

the boilers, and there are al l the usual accessories 
f o r such a boiler plant . I n general, the p ip ing 
of the Coninumi ty House is arranged w i t h sep­
arate steam supply and re turn mains. I n the 
Temple and the Chapel a l l steam lines are dr ipped 
through ind iv idua l traps into the r e tu rn mains. 
I n the Connnuni ty House there is provided an i n ­
dependent .Nvstem of water-sealed " r e l i e f " mains 
wh ich pick up al l the drips f r o m the steam mains 
or risers of this por t ion of the bu i ld ing . T h e 
boiler plant supplies a l l the heating.—direct, i n ­
direct, and f o r the tempering coils. 

T H E TEMPLE. I n describing the heating and 
the vent i la t ing, we may wel l take up each of the 
main port ions o f the bu i ld ing i n natural sequence, 
discussing the various features o f both the heat­
ing and vent i la t ing equipment. T h e heating o f 
the Temple is accomplished liy re-circulat ing 
gravi ty indirect stacks wh ich are ent i rely inde­
pendent o f the mechanical venti lat ion. There are 
t w o separate heating zones i n the Temple,—one. 
the .space on the main f loor leve l ; the other, the 
.space on the balcony level. The cei l ing and r o o f 
have been el iminated f r o m the heating problem 
by ins ta l l ing large coils so placed in the space 
between the cei l ing and the roof as to b r i n g this 
air to the required temperature i n order that no 
cold f r o m this .source might in te r fe re w i t h the 
heating in the zones occupied by people. Typ ica l ly , 
each bay o f the Temple on each level has its own 
independent heating stack, flues and gri l les , so as 
to secure the best possible heat regulation in all 
parts o f the Temj) le d u r i n g cold weather. Each 
b;iy has its o w n indiv idua l thermostatic control , 
so that each w i l l be supplying the required amount 
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air when required. The capacity of the blower is 
based upon moving 30 cubic feet of air per min­
ute per person, the number of persons being 
based on the maximum seating capacity of the 
Temple proper. From the blower, the air goes 
to the large drum t>'pe reversing damper just 
mentioned. From the reversing damper the 
ducts for the upper system run out directly 
through the roof space and connect to three rows 
of registers blowing directly downward (one on 
the center Hne of the Temple, the others near 
the sides). These registers are designed fo r a 
velocity of about 600 feet per minute because of 
their great height above the floor of the Temple. 
This height varies f rom 90 to 100 feet. From 
the reversing drum, also, the main ducts for the 
lower system turn down into shafts which are 
located at the sides of the sanctuary of the Tem­
ple. They carr>- down to the basement and there 
connect with distributing ducts which run over 
the sides of the banquet hall. These distributing 
ducts connect to a series of plenum spaces under­
neath the floor construction of the Temple; each 
plenum space serves a group of mushroom venti­
lators located under the pews above. Branches 
f rom these distributing ducts also are carried up 
to the floor of the rear balcony, where similar 
pleniun'spaces are formed serving similar mush­
rooms. The mushrooms are usually 10 inches in 
diameter and are so placed that there is nearly 
one mushroom for every two persons, thus giving 
low enough velocities to avoid objectionable drafts 
on the occupants when the reversing damper is 
set fo r upward ventilation. These mushrooms 
supply air at 65 cubic feet per minute and num­
ber 1,020 on the first floor of the Temple. 

I t is intended that the system to be used should 
be an upward ventilating system, with the air 
entering through the mushrooms and being ex­
hausted through the roof, during the greater part 
of the year. During the three or four coldest 
months, when the dryness of the indoor air might 
result in a slightly chilly sensation due to its 
motion i f the air were introduced around the feet, 
the system wil l be reversed so as to run as a 
downward ventilating system. During these 
colder months this operation as a downward sys­
tem wil l also improve the heating of the Temple, 
and wil l tend to save fuel by resisting instead of 
aiding the natural tendency of the hot air to rise 
to the roof. When the system is operated as a 
downward ventilating system, the excess of the 
air blown in over that drawn back by the fan is 
expected to find its way out through doors, win­
dows, connecting passageways, and so forth, 
which wil l incidentally maintain a moderate pres­
sure (probably in the neighborhood of ^ - i n c h 
water gauge). This pressure will assist in the 
heating results by preventing infiltration and 

Duct and Grille in Cove o£ Ceiling of Community Hall 

of heat for its own particular location, thereby 
insuring a uniform temperature wherever one 
may be in the auditoriimi. I n one case only (the 
rear of the large balcony at the west end ) indirect 
heating stacks are located in the construction of 
the balcony itself. I n all other cases they are 
located in various pipe spaces and passages in the 
basement, and are connected by galvanized iron 
ducts and flues with the re-circulating and hot air 
grilles in the Temple. The supply grille for a 
bay is usually located on an adjacent column, and 
the healed air is delivered under the outside win­
dow or door, as the case may be. 

The fan room for ventilating the Temple proper 
is above the sanctuary, just below the roof level; 
i . e., located on the seventh floor of the Com­
munity House adjacent to the roof space of the 
Temple. The system is so arranged that it may 
be operated either as an upward system or a 
downward system of ventilation. This is ac­
complished without employing two fans or a mul­
tiplicity of ducts by the use of a large reversing 
damper of the drum type (a large damper is 
mounted in the drum on roller bearings, is lined 
with felt along the edges, and provided with a 
handle and suitable locking devices). By operat­
ing one handle, the entire operation of the ven­
tilating duct system may be controlled so as to 
provide either ceiling supply and floor exhaust, 
or floor supply and ceiling exhaust, at w i l l . The 
fresh air for the Temple .system proper is brought 
down f r o m the roof through an intake shaft, 
then passed through air filters employing oil as a 
cleansing medium, then through tempering stacks 
of standard type, f rom which it is brought to the 
inlet of the blower. The re-circulated air is 
brought back through a duct to the blower inlet 
connection, where automatically-controlled pneu­
matic mixing dampers vary the proportion of all 
fresh and re-circulated air to suit the weather 
and the number of people in the Temple. This 
latter equipment is so adjusted as to supply at 
least 1/3 fresh air and a maximum of 2/3 fresh 
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drafts at the various doors and windows. During 
warmer weather, and the greater portion of the 
year, when the equipment is run as an upward 
ventilating system, means are provided for elim­
inating part of the surplus air, i f necessar\', 
through au.xiliary outlets provided in the Temple 
roof. These outlet ducts connect to two of the 
three main ducts in the roof space, and are pro­
vided with two sets of louvered dampers, one 
operating in conjunction with the automatic mix­
ing dampers, and the other operating hy pneu­
matic push buttons, and intended to remain tightly 
closed at all times when the system is run for 
downward ventilation. 

CHAPEL. The system planned for the Chapel is 
similar to that for the main auditorium in general 
scheme, the principal difference being that the 
Chapel system is not provided with any air outlet 
duct similar to that just described, inasmuch as 
the Chapel is small in comparison with the Tem­
ple, and because it connects with the Temple 
through such large archways as to make this un­
necessary. The fan room for the Chapel is lo­
cated in the basement, the fresh air being brought 
down to the ventilating apparatus from a con­
venient opening in the upper part of the rear wall 
of the Chapel. The ducts enter the Chapel ceiling 
in two places only (the tops of the vaults) in­
stead of in three rows as in the case of the audi­
torium. The lower duct system supplies the ple­
num space, under the Chapel floor, which is in 
the hung ceiling above the storeroom. This ple­
num chamber supplies 158 ten-inch mushroom 
diffusers under the seats of the Chapel, each dif-
fuser supplying 64 cubic feet of air per minute. 

BANQUET HALL. This hall occupies the area 
under the auditorium of the Temple and is en­
tirely below the grade. Because of its location, it 
requires a minimum of heating. The ventilation 
for the banquet hall is provided by a typical sys­

tem of mechanical fresh air supply and exhaust. 
.•\ slightly unusual feature of this system is that 
the supply and exhaust fans are mounted on a 
couunon extended base, and a single motor is 
mounted between them, thus operating both fans 
by means of its shaft which extends to each. In 
this way the two fans are always run at the same 
speed (the speed of the motor), and as the appa­
ratus has been chosen with the proper characteris­
tics to do this, the fresh air supply and exhaust 
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from this roDiii are always kept in the proper 
proportion to each other. TTie fan room,—with 
its fresh air chambt-r. self-cleaning oil-type f i l ­
ters and temj)erin}^ coils for the banquet hall.— 
is located under the east end of the Chapel. The 
fresh air supply is hroiifjlit into the banquet hall 
through numi-rous registers located at both sides 
of the room, with a few iiidiv-idual registers on 
the end walls. These sui)ply registers are located 
about 7 feet f rom the floor, as shown in the 
sectional diagram. The exhaust is removed from 
the room by registers located at the break in the 
ceiling on the line of the inner columns, which 
makes ihe raised central part of the ceiling act in 
effect as an exhaust hood for the room. The 
kitchen at the end of the banquet hall is provided 
with ade(|uate exhaust ventilation. The openings 
for the kitchen exhaust ducts are so placed as to 
remove heated air and air which might have 
considerable (xlor. directly f rom the places of 
iirigin.—that is, over the ranges, etc. Having 
exhaust only, the air will be taken from the ban­
quet hall rather than escaping into the hall. There 
are independeiU exhaust systems also fo r toilet 
rooms. Naturally, ihese rooms have exhaust 
only in order that the air travel may not be f rom 
these locations toward the other rooms. 

THE COMMUNITY HALL. The community hall 
is provided with a ventilating system similar to 
that of the Temple and that of the Chapel. The 

fan room for this system is to the northeast of 
the l)()iler room directly under the stage of the 
cniiHuunitv hall. This system is provided with a 
reversing damjx;r of the same type as that of the 
rcinple. The .seats in this community hall are 

fixed .so that the ducts supply plenum chambers 
under the floijr, which in turn supply the 10-inch 
nnishrooms located under the seats. These mush­
rooms each supply 6 cubic feet of air per minute. 
The ducts in the ceiling of the conununity hall are 
connected to grilles that open in the coved soffit 
just above the light trough which supplies indi­
rect lighting. Being thus located, on a coved sur­
face, the air is directed toward the center and 
downward, when the dami)er is set for downward 
ventilation, (irilles al>" are located above the 
proscenium arch of the community hall. 

THE COMMUNITY HOUSE. As this portion 
of the building is devoted to the library, class-
rot)nis. committee rooms, trustees' rooms, offices, 
and such ])urposes, there is no central system for 
i lu ' s i ' rooms. They are heated by an ordinary 
two-pipe, vacuum heating system with expt^sed 
radiation. The classrooms are each provided 
with a unit ventilator of the usual school type, 
as will be seen in the di.'igram. in addition td ihc 
onhnary exposed radiation. The air ( 750 cubic 
feet JKT minute i finds its way out through grilles 
in the wardrobe closets or cabinets of the room, 
which in turn empty into the corridor, and eventu­
ally linds its way out through the exhaust sys­
tems of the toilet rooms, through the windows of 
the corridors, or through the elevator and stair 
shafts. The heat of each individual room is regu­
lated by a thermostat in the room, as shown on 
the diagram. I ' n i t ventilators are provided in the 
library for both the .stacks and the library itself. 

This brief description of the heating and ven­
tilating scheme.s of the various portions of Temple 
i-'manu-El shows that the problems of each por­
tion of the building were studied and solved as 
separate problems by the consulting engineers. 
Jar'IS Bainn. One of the most interesting 
features of this installation is that the sy.stems 
\\ ere carried out almost in their entirety as shown 
on the drawings, which is somewhat unu.snal. 
This was brought about by the cIo.se cooperation 
existing between the architects and the heating 
c-ngineers. The architects j)rovided the necessary 
space for the heating and ventilating systems, and 
it is evident that they C(m.sidered each elemeiU 
of the mechanical j)laiu when designing the struc­
ture, instead of. as is too often the ca.se, designing 
the structure first and leaving the mechanical 
])rovisions to be worked out as be.st they might lie 
under the conditions imposed by the structure. 
I t is only through proper coordination that the 
most efficient building can be produced. 



TEMPLE E.\1ANU-EL ELECTRIC L I G H T I N G 
B Y 

A. T. NORTH 

I-^EMPLE E M A N U - E L , New York, is distin­
guished by several unusual features, among 

which are the artificial illumination and the pub­
lic speaker system, both of them included in the 
electrical plans and specifications. The architects 
had a very definite concept of the results to be 
attained in the interior of the Temple, a concept 
which controlled the design of the structural 
parts, the appearance of the walls, ceiling, win­
dows, and the sanctuary. Artificial illumination 
as an integrant element of the .scheme was of the 
utmost im])<)rtancc. and it involved .sonif unusual 
problems. The require­
ments were successfully 
met through the sympa­
thetic understanding and 
cooperation of their con­
sulting engineers, Eadie, 
Freund & Campbell. 

The scheme was to se­
cure the illumination of 
the Temple without the 
light sources being visi­
ble to distract the atten­
tion of the congregation 
from the services and 
f rom their contemplation 
of the focal point of the 
Temple.—^the Ark . In 
other words, the light 
was to make objects vis­
ible, with its sources 
invisible. From invi.sible 
sources, the artificial i l ­
lumination was appar­
ently to be of increasing 
intensity until it reached 
its maxinnini on the 
reading plane of the con­
gregation. To attain 
this result, the walls of 

the Temple are finished with large acoustical tiles 
of a decreasing brightness from the floor up­
ward, until the ceiling is involved in a mystical 
dimness. The happy and balanced coordination 
of these integrant elements of structure, surface 
finish and illumination induces that perfect har­
mony of physical and spiritual elements that 
should inhere in places of religious worship. 

Obviously, visible light .sources or the usual in­
direct lighting would not produce the required 
results, and it was necessary to resort to u.se of a 
system of concealed direct ilkmiination. The sys­
tem adopted was to place the light sources in the 

Photo. The Metal Arts 

The Chapel. Luminaires for General Lighting and 
Reces.sed Reflectors to Illuminate the Sanctuary 

ceiling, enclosed in recessed receptacles. The 
lamps are provided with reflectors, and below 
them are placed a series of concentric louvers 
made of enameled metal. The louvers are in­
tended to conceal the lamps except when observed 
from the objective point of their inclination and 
projection. The usual glass covering of the re­
ceptacle is omitted as a possible interference with 
the light distribution. Three rows of lighting 
units are placed in the ceiling.—one row along 
each side wall having 10 units, or 20 in both rows, 
and one row in the center along the ceiling ridge. 

The side units contain 
one lamp each, designed 
for 500 watts and with 
300 watts actually in­
stalled. The center row 
units contain two lamps 
designed for 500 watts, 
300 watts used. These 
units illtiminate the seat­
ing area of the Temple. 
The sanctuary is il lumi­
nated by two four-lamp 
units placed close to 
and in front of the 
upper chord of the 
truss nearest the sanc­
tuary. 

I t was found that by 
inclining the lamps in the 
.side units in the trans­
verse direction of the 
room, there was had a 
uniformly distributed i l ­
lumination of between 5 
and 6 foot candles on the 
])lane withotit using the 
center row of lights. The 
light sources are more 
than 100 feet distant 

from the congregation reading jilane. Contrary to 
expectation, the pews in the side galleries are 
being used, and to properlv illuminate their read­
ing plane it was neces.sary to change the inclina­
tion of the side rows of lights. Removing this 
amount of light f rom the center of the floor, it is 
necessary to use the center row of lights to secure 
uniform light distribution. This illu.strates the 
flexibility of the installation. The sanctuary lights 
brilliantly illuminate this focal point of the Tem­
ple and develop the magnificence of the wealth of 
color and exquisite details of the Ark . 

The side rows and the center row of the ceiling 
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Transverse Section of the Temple, Showing the Reflectors in the Ceiling and the Two Batteries of Reflectors 
That Illuminate the Sanctuary, and also the Public Speaker System in Front of the Sanctuary 
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Flau and Section of a Reflector Unit in the Ceiling of the Tenipie 

lights are sei)arately controlled, and of them the 
three ceiling bays adjacent to the sanctuary and 
the remaining two bays are on separate circuits. 
This permits a partial illumination of the Temple 
when desired. The concealed lights about the 
.•\rk are not u.sed. Concealed lights are placed in 
the canopy over each of the two pulpits. The 
aisles of the galleries are lighted by recessed wall 
lights, and the aisles on the main floor by small 
wall lights. These lights are placed on the backs 
of the large masonry piers and are unseen by the 
congregation. The we.st gallery is lighted by a 
12-Iight louvered border light. Adequate lighting 
is provided in the choir galleries of the Temple 
and the Chapel. 

The ceiling of the Chapel is made of two pen-
(lenlive domes ; from the center of each is sus-

Section of Lighting L'nit with .\symmetrical Reflector 
for the Chapel Sanctuary 

pended a luminaire, and a recessed, louvered re­
flector unit placed in the soffit of the arch illumi­
nates the sanctuary. The Wise Memorial Hall in 
the ba.sement has a small stage e^juipped with 
disappearing I'ootlighis. three Ijorder lights, and 
the usual dimmers. The general lighting of the 
hall is f rom ceiling and wall luminaires. These 
are on three circuits which can be controlled from 
the stage. I'.y cutting out the circuits, a dimmer 
effect is secured without the use of dinnner-. 

Indirect ceiling lighting is used in the Connnu-
nity House auditorium. Fxcept for a compara­
tively narrow border, the ceiling is recessed by 
shallow, concentric olTsets. behind the faces of 
which there are concealed, on the longer east and 
west sides, rows of lights which brilliantly i l lu­
minate the- large ceiling ])anel. l'"rom this source 
sufficient light is reflected to ]n'ovide adequate in­
tensity of illumination on the reading ])lane of 
the seated area. I'rns for indirect lighting units 
are placed on the side walls, but they are not used. 
The small stage is e(|uip])e<l with disai)])earing 
footlights, two border lights, and dimmer appa­
ratus. 

The Conununity House library bookstacks are 
lighted l)y ]xirtially recessed reflectors and dif ­
fusing panels installed in the ceiling of the ai.sles 
between the stacks. These lights are controlled 
by flush wall switches. The rest of the lighting: 
system is of the usual tyjje for the various uses. 
The switchboards are so designed that great flexi­
bility is provided for controlling the illumination 
of the larger and more important areas. The Tem­
ple has an unbroken floor 77 feet wide and 150 
feet long, exclusive of the sanctuarv. The ridjre 
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Recessed Lighting Units in Walls uf the Side Balconies of the Temple 

of the ceiling is 103 feet above the floor. The 
effect of spaciousness is greatly heightened be­
cause the eye is not distracted by the customary 
large suspended and side wall luminaires. It is a 
vast .space of imposing dimensions, colorful, dig-
nii'ied and filled with diffused Hght. 

A very comprehensive public address .system is 
provided for the local reinforcement of speech 
from the pulpits and the Arks, and for the music 
of the choirs and organs of the Temple and the 
Chapel: from the stage and speakers' tables on 
either side of the banquet hall: and from the 
stage of the Community Hou.se auditorium. Re­
production is made oi speech, and the nutsic of 
choir and organs to the Temple (2,000 seats), to 
the Chapel (350 .seats), to Community House 
auditorium (750 .seats), and ban(|uet hall f 1.600 
seats).—in all to 4.700 auditors. The public ad­
dress units in the Temple are placed high above 
the pulpits in the wall on both sides and in front 
of the sanctuary. These units are so deflected 
that the .sound is uniformly distributed over the 
seated area. The distribution of sound is con­
trolled from a station located in a small room at 
one side of the west gallery of the Temple, f rom 
which the operator can observe the progress of 
the services. The operator controls the connec­
tions between the various transmitters and the 
public address reproduction units throughout the 
Iiuilding. The flexibility of the system was dem­
onstrated by the reproduction in the Temple of 
the choir and organ music of the Chapel during 
the funeral services of the late I^uis Marshal!, 
before the Temple organ was completed. 

The illtnnination of ecclesiastical buildings has 

not kept pace with the development of the sources 
of artificial light. This is due largely to the influ­
ence of traditions having their origin in times 
when the torch and the candle were the only 
sources of artificial light. These neces.sarily were 
plact'd within easy access and conse(|iientlv were 
always visible. The same conditions existed with 
the use of illuminating gas. largely through the 
influence of tradition and custom, the same jjlace-
ment of light sources was retained for electrical 
ilhnnination. Electrical illumination makes it 
possible to fill a space with light of pre-determined 
direction, diffusion, intensity and color. The art 
of illumination is such that it is possible for archi­
tects and illuminating engineers to design a struc­
ture and system of illumination that will be in 
complete accord. The cooperation of both is 
esseinial. 

Detail of the Temple Sanctuary Lighting Units 



A QUESTIONNAIRE FOR CLIENTS 
USED BY REGINALD D. JOHNSON, ARCHITECT 

ON E of the many difficulties encountered by 
the architect is that of obtaining prompt 

decisions f rom the client. 
Reginald D. John.son, of California, has had 

no little success in persuading clients to make 
prompt decisions by using a questionnaire that 
covers many of the items that the owner is likely 
to forget. I t is very easy for the owner to read 
the item, considc-r the architect's suggestion, and 
merely put his O.K. in the column "Owner's 
Decisions." The architect then has a definite, 
written record of the owner's desires and can 
proceed accordingly. Should misimderstandings 
arise, the architect has the written record that 
saves what might be an unplea.sant situation. 

I n T H E ARCHITECTUR.\L F O R I ' M for Septem­
ber, 1928, a check list was published that covered 
the major items which should be considered by 
the architect and the client in consultation when 
considering country houses. The editors of T H E 
ARCHITECTL'R.M, FORUM would be glad to receive 
check lists that have been developed and used 
successfully by other architects. 

M r . Johnson's questionnaire includes many 
items of special ecpiipment not listed in that pre­
viously published. The f u l l list of items i n ­
cluded in M r . Johnson's questionnaire runs,— 

1. Public phone locations. 
2. Inter-comnnmicating phones (combination 

with public phone or independent?). 
3. Push-btuton and annunciator .system (give 

locations of annunciators). 
4. Burglar lights on master switch (exterior at 

eaves and in main first floor rooms). 
5. Refrigerator—type and make. 
'). i'laic warmer. 
7. Dishwasher. 
8. Electric range—present—future. 
9. Electric healers in baths (state which bath­

rooms). 
10. Fioor covering in kitchens and pantry (lino­

leum, linotile or rubber t i le) . 
11. l'"loor and wain.scot in baths (tile, marble, 

terraz/.o). 
12. Flooring—broad and narrow oak: \ ' - joints. 

plain joints; width—random, plugged. 
1.1. Room fini.shes—wood; texture plaster or to 

be papered. 
14. C edar closets. 
1.̂ . Jewel safe. 
16. Fur safe. 
17. Drain boards—tile or mahogany? 
1(S. Countertops—tile or mahogany? 
19. .Special mantels, to be selected by architect 

and owner. 
20. Mir ror doors in bedrooms. 
21. Clothes chute. 
22. Incinerator—in house or outside hou.se. 
23. Laundry equipment. 
24. Plumbing fixtures (colored). 
25. Plumbing fittings (f inish). 
26. Showers over bathtubs (state which tubs). 
27. Sound deadening. 
_'S. ' r \ ] K - (il lu-a:ing. 
29. Fire protection (hose racks). 
30. Type of .sa.sh adju.sters, windows opening out. 

RBSIDliNCE FOH MK. 

R E 0 I I I A L 3 U . JOHNSON, ARCHITJSCT 
L O S Jj lOliLES, Giving)HNIA, 

Q U a s T K M T I A J R S TOR fffNaR 

In developinR the working drawings f o r your house, i t w i l l be neces ­
sary f o r us to hBvo your d e c i s i o n on the f o l l o w i n g i t e m s . 

•VouW you k i n d l y f i l l out the Q u e s t i o n n a i r e as f a r a s p o s s i b l e , and 
we w i l l t » k e U D a t our next conference the i tems upon which you t » v o not made 
your d e c i s i o n . 

irm 
iwRCHITliCT'S 
auoGEsnoNs DECISIONS 

1 P u b l i c phone l o c a t i o n s 

2 Intercommunioating phones 
(combination wi th pub l i c 
phone or independent?) 

3 Push button & annunciator 
system (g ivo l o c a t i o n o f 
annunc ia tors ) 

1 ^ ^ -t— ^ 

Fac-simile of a Portion 
of tlie Questionnaire used 
by Reginald D. John.son. 
The Original is x 11 

Inches 
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FIRE INSURANCE A N D T H E A R C H I T E C T 
B Y 

HARRY B. KUSCH 

ON E popular way of increasing prolits f rom 
a building is to reduce operating expenses. 

Curtailing the efficiency of a building's service, 
however, makes it difficult to rent space and to 
retain tenants in a building, and this, of course, is 
poor economy. Therefore, every item of expense 
must be carefully scrutinized to determine those 
features which may with safety be eliminated. 

The cost of fire in.surance, 
while distinctly an item of con­
siderable expense, bears no 
tangible relationship to the 
matter of building service, yet, 
too often the charge for fire 
insurance is regarded in the 
light of a fixed charge, on 
which time would be wasted i f 
any serious effort were ex­
pended in obtaining a reduc­
tion. Modern building practice 
dictates, however, that such 
matters be analyzed with scien­
tific scrutiny, and experience 
proves that it pays to do so. 
For instance, a low rate for 
fire insurance provides a good 
sales argument for renting 
space or selling property. On 
the other hand, it is known 
that good deals have been lost 
on account of high insurance 
rates. By giving serious atten­
tion to this subject, owners 
may profit directly every year 
through the saving effected, 
and indirectly, securing a low 
rate for fire insurance may be a means of attract­
ing new tenants, keeping present tenants, or mak­
ing a profitable sale of the building by the owner. 

A surprising percentage of existing buildings 
have, f rom a fire insurance rating point of view, 
deficiencies in construction for which they are 
being annually penalized. I n most cases such de­
ficiencies may be remedied, but as the cost of the 
remedy often far exceeds the amount of reduction 
to be secured, expenditures for the purpose are not 
as a rule advisable. New construction, however, 
presents distinct possibilities in this respect, if 
proper precaution is taken at the right time. Com­
mon errors can be avoided at little or no additional 
cost during the planning .stages, and thus the 
owner may be assured of a minimum rate when 
the building is completed. I t is evident f rom the 
charges applying to many existing buildings that 

New York Life Insurance Building, 
New York. Cass Gilbert. Architect 

little, i f any, attention was given to the fire insur­
ance rate feature during their construction peri­
ods. Consequently, owners now keep paying for 
somebody's carelessness or oversight in the past. 

Wi th the tendency today toward building larger 
and higher structures, a great number of which 
involve many millions of dollars each, it has be­
come increasingly im|X)rtant to secure the lowest 

rate obtainable for fire insur­
ance, because a difference of a 
few cents per hundred for 
such necessary protection may 
amount to many thousands of 
dollars every year. There are 
already many buildings in New 
York whose cost has exceeded 
ii;l0.000,000. The proposed 80-
story skyscraper to take the 
place of the old Waldorf-
Astoria Hotel at F i f t h Avenue 
and 34th Street is expected to 
cost $40,000,000. A saving of 
$.01 per hundred for fire i n ­
surance in this instance, would 
amount to $4,000 for each 
year of the building's existence. 

A recently built structure in 
the midtown section of New 
York may be cited as a strik­
ing example as to just how 
much money can be needlessly 
wasted in this direction. The 
building in question, when 
completed, was confronted 
with a rate of $.417-1% per 
hundred per year for fire in­

surance protection. This rate is about five times 
the minimum charge that could have been obtained 
by proper compliance with the rules and regula­
tions governing construction of this type. 
.Approximately $8,000,000 of fire insurance is in­
volved, and over a 20-year period the excess cost 
is more than a half million dollars. This figure 
does not include the excess cost of insuring the 
contents, which is also affected. I t wi l l even yet 
be a paying proposition to comply with some of 
the recommendations of the Fire Insurance Rating 
Bureau, and steps are now being taken to reduce 
this charge. Before the la.st mechanic engaged in 
the erection of this magnificent structure has left 
the premi.ses, it becomes necessary to make 
changes f rom basement to tower, at a cost far 
greater than would have been the original cost of 
incorporating these features in process of erection. 
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On the other hand, the New York L i fe Insur­
ance Company received a rate of $.053-1% per 
hundred for their new building on Madison Ave­
nue, between 26th and 27th Streets. New York. 
Such a rate is within $.006 of the lowest rate ob­
tainable for an oflrice building in New York, and 
it indicates what may be accomplished by coopera­
tion and careful planning. The New York L i f e 
Building is one of the few structures of its size, 
C(jmpleted in recent years, that enjoys the distinc­
tion of having been granted almost the lowest 
possible rate. I n discussing this accomplishment, 
one of the New York L i fe Insurance Company's 
officials, who served on the building committee, 
said: *'\Ve put in a great deal of time and effort 
with our insurance exix;rts, going over the numer­
ous details of construction, to determine the ad­
vantages of complying with the requirements fo r 
a low fire insurance rate, and in every instance we 
found that any additional cost was more than off-
.set by the savings to be made. Aside from the 
monetary consideration, we concluded that these 
features were highly desirable in making our 
building as safe as possible for the thousands of 
New Y^ork L i fe employes and the other occupants 
of the building." 

No two buildings are alike, and therefore, every 
new project constitutes a rating problem in itself. 
Detailed advice and analysis of plans require an 
intimate knowledge and experience in such work. 
To obtain the best results, the sponsors of a new 
building should secure the cooperation of a fire 
insurance rating specialist just as they would 
naturally enli.st the services of an architect, 
builder, consulting engineer, and building man­
ager for the other phases involved in the erection 
of a well built structure that is to be financiallv 
successful. 

The class of occupancy is al.so a factor in main­
taining a low fire insurance rate. For instance, the 
Fire Insurance Rating Bureau permits certain 
classes of mercantile tenants, under stipulated 
limitations, to be introduced in a building rated 

as *'pure office occupancy," without an increase in 
rate. In addition to "pure office occupancy" there 
are also four grades of "partial office occupancy 
ratings." Before considering the application of a 
prospective tenant, the matter of the business to 
be conducted should be investigated, and the rate 
specialist consulted to determine what effect, if 
any, such occupancy might have on the present 
fire insurance rate. I t does not necessarily follow-
that the applicant must be refused space in the 
building i f the occupancy should cause an in­
crease, for it may be possible to adjust the dif ­
ference by an increased rental, or the pros])ect 
may offer to pay the additional cost for the in­
surance on the building. 

Then again, f rom time to time, it becomes 
neces.sary to make structural changes to provide 
extraordinary accommodations to meet the re­
quirements of some tenants, such as private stair­
ways betwi-i ii ildors. ])rivate eevators. the breaking 
of a fire wall to open an entrance into additional 
space, or the segregation of .something constituting 
a .special hazard. In all cases of this nature, 
the fire insurance specialist should coi'iperate 
with the architect in making the changes, as it is 
possible to secure these alterations without increas­
ing the cost of fire insurance, provided that the 
work is done in a standard and approved manner. 

Thus it is apj)arent that from the time the pre­
liminary plans are drawn, and throughout the l ife 
of a building, fire insurance rating is a factor of 
consequence, and an owner who expects to pro­
duce the best financial results cannot afford to 
treat lightly such an important matter as securing 
the lowest po.ssible fire insurance rate. .Securing a 
low rate for fire insurance is within the reach of 
every owner planning the erection of a building, 
and it may still be open to owners of some exist­
ing structures. The architect should profit bv ob­
taining expert advice that w i l l enable him to so 
plan the building and specify the materials that 
wi l l give the owner the benefit of a low insurance 
rate for his building. 

E D I T O R ' S X O T K : The insurance rates are based on so 
many factors of construction, ecjuiptneiit. plan and loca­
tion of a buildiiu/ that it is obviously impossible to pf-e-
pare an article that icill tell definitely hozv to construrt 
and equip a buildinij to obtain the I'oivest insurance rate. 
Mr. Kusch. of Cushman & Wakefield. Inc.. has indicated 
in this article the necessity of considerin;/ fire insurance 
and the benefits to be derived. 



T A L L B U I L D I N G EGRESS 
B Y 

A. T . N O R T H 

WH A T are safe means of egress from a 50- or 
a 100-story building? .Such building heights 

have necessitated radical changes in the means of 
heating, plumbing, fire protection and elevatoring 
which have proved to be satisfactory. Egress, 
however, appears to be limited to the use of the 
elevator, stairways and fire escapes in the opinion 
of many. Others frankly say that "the consen­
sus of opinion seems to be that it will not be prac­
ticable to even attempt to evacuate completely a 
large building of 50 .stories or more in case of fire 
emergency. . . . There are of course conceivable 
emergencies in which an entire building might 
be involved, even a building of the best modern 
type of construction. There is not very much 
that can be done to cover such a case. However, 
the probability of any such emergency arising is 
doubtless remote, and as a practical matter safety 
can usually be assured by providing some means 
of escape for the occupants from the immediate 
area of the fire. We do not expect that in case 
of fire everyone will rush to the stairway and 
descend to the street. What is mtich more likely 
to happen is that people will use the stairs to 
reach a point, say two stories below the point of 
origin of the fire, where they will be safe at lea.st 
for the time being and may then leave the build­
ing in a more leisurely manner. I t is on this ac­
count that the horizontal and vertical subdivisions 
of a building are of primary impftrtance in the 
case of very high structures." 

This statement seems to be an avoidance based 
on a rationalization, l^idonbtedly it is imprac­
ticable "to evacuate completely a large btiilding of 
50 stories or more in case of a fire emergency" 
because the means of egress in common use are 
either inadequate or of doubtful effectiveness. 
The stairway is inadequate because of the physical 
inability of the great majority of human beings to 
negotiate the descent of that number of stories, 
—or one half that num-ber in fact.—even under 
normal conditions. A recent test was made by 
three men in descending from the 50th floor of 
the Woolworth Building by .stairway under nor­
mal conditions. The descent was made in 6 
minutes; 6 minutes. 10 seconds; and 8 minutes. 
25 seconds. The time consumed in descending 
was not the important factor,—it was, rather, the 
physical effect upon the three men. \ 'ery no­
ticeable distress was experienced by all of them 
after descending from 20 to 25 stories. Move­
ment became of a reflex nature entirely, and it 
was continued painfully by means of mental con­
centration. They arrived at the ground floor in 

a distressful state of vertigo and muscular ex­
haustion and were practically incapable of further 
movement. Two of these men are expert tennis 
players, and the third is a man of athletic habits. 
It w a s intended to have a group of 40 selected 
persons make a similar trip, but it \ y a s decided to 
be inadvisable to assume the risks of fatality. 
The impracticability of using stairways as a 
means of egress from tall buildings, especially 
under panic conditions, is acknowledged quite 
generally. 

The effectiveness (jf the elevator as a means of 
egress under panic conditions is questioned and, 
perhaps, due credit is withheld. The effective 
j)erformance of the elevator ojx'rator is subject 
to what is termed the "personal factor." Press 
reports, however, frequently record the perform­
ance of elevator operators who remove persons 
f rom fire zones in perfect safety,—the record is 
commendable. The power and motive parts of 
the e(|uipment can be adequately protected from 
fire for a reasonable period of lime. The shafts 
and cabs can be made practically smoke-proof. 
By the time the elevator guides became distorted 
by heat, all of the occupants would be out or 
dead ; elevator guides could be distorted by earth­
quake shocks of severe intensity and outside 
electric current could be discontinued. I n any 
event, a severe earthcpiake shock would cause 
panic conditions. The exterior fire escape is by 
conunon consent considered useless as a means 
of egress f rom even moderately tall buildings. 

The recent fire in the 11-story Hotel Marguery, 
New York, was confined to the storage rootns in 
the basement and sub-basement. The firemen 
shut off the electrical su])ply, throwing the build­
ing into darkness and stojjping the elevators. The 
building was filled with smoke from the elevator 
shafts, and the car operator was suffocated. One 
guest suffered a fatal heart attack induced by 
descending ten flights of stairs. The actual fire 
was confined to the basement. A separate elec­
trical supply to the elevators would have permitted 
their operation with the other electrical services 
cut out. The u.se of the elevator shafts by fire­
men to free basements from smoke precludes the 
use of elevators as means of egress unless the 
elevator shafts are made smoke-proof and sep­
arate ventilating shafts provided. Wi th a dif­
ferently arranged elevator plant and ventilating 
shafts, the occupants in this case could have 
escaped safely and comfortably and two needless 
fatalities could have been avoided. 

The avoidance of definitely providing an ac-
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Details of a Typical Spiral Slide E.scape 

ceptable and safe means of egress is justified by 
a rationalization based on an assmnption that is 
questioned by many. I t is assumed that the 
occupants of tall structures are sufficiently in­
telligent to understand the inherent qualities of 
fire-resistive buildings to the extent that they wil l 
be panic-proof when confronted with fire, smoke 
and gas, or earthquake shock. Is it a reasonable 
assumption that "people will use the stairs to reach 
a point below the point of origin of the fire, where 

they will be safe at least for the time being and 
may then leave the building in a more leisurely 
manner?" Suppose a fire originates on the 25th 
floor,—will the occupants of the 50th floor remain 
calmly in their places until the fire is extinguished, 
or wil l they attempt to leave the building at once? 
I f they do attempt to leave at once, what would be 
their physical and mental condition when they 
had descended by the stairs to the place of origin 
of the fire and still have 25 stories more to go? 

The users of subway trains in New York 
should be sufficiently intelligent to know that the 
cars are made of incombustilile steel except the 
cane covering of the seats. Recently, a subway 
train was stopped a short distance f rom the en­
trance to the tunnel under the East River for the 
motorman to report the burning of the insulation 
of an electrical connection on the opposite track. 
There was no danger whatever, and yet the pas­
sengers became panic-stricken when the acrid 
smoke of the burning insulation entered the cars. 
Several scores of casualties resulted. I'ortu-
nately, the performance of the occupants of high 
buildings under fire conditions is not known. The 
(lisa>trous results of inadequate or obstructed 
stairway exits in conijiaratively low buildings are 
known. The inevitable physical collap.se of a 
few persons on a stairway would be an effective 
obstruction, and fatalities would result f rom 
trampling i f not f rom asphyxiation. 

A logical and effective solution of the problem 
might be found by developing a means of egress 
ba.sed on the principle that the most economical, 
easiest and quickest means of transportation f rom 
an tipper to a lower level is secured by utilizing 
the force of gravity. I f this force can be em­
ployed with safety and without physical effort by 
the person, an ideal situation results. The force 
of gravity has been utilized in gravity slides used 
to transport materials and merchandise f rom up­
per to lower levels. The most delicate and fragile 
articles, properly packed, are transported in this 
manner without damage. The distance of vertical 
travel does not complicate the problem. 

. \ means of transporting human beings ver­
tically f rom upper to lower levels by gravity has 
been in successful use for several years, prin­
cipally in tjie central states. The apparatus, 
known as spiral slide escapes, consists of a spiral 
surface placed in a cylindrical enclosure 5 feet in 
diameter. The spiral surface is so dished that 
the body of the passenger remains in an upright 
position when .seated and does not come in contact 
with the wall of the enclosure. The spiral slide 
is entered through a narrow door at each floor 
level, the passenger assuming a seated position. 
The gradient of the spiral is designed as a func­
tion of the frictional resistance of the movement 
of the person, so that descent is made without 
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undue acceleration. A t the bottom the speed is 
retarded so that a person emerges easily at chair 
height from the floor. Placed in a fire tower, the 
slide should be free f rom smoke and gas. The 
passengers move at a uniform rate of speed, and 
there is no possibility of obstruction or inter­
ference one with the others. 

A n investigation of the practicability of this 
means of egress has been made. The inquiries 
were directed either to the architects or managers 
of the buildings. A prominent architect reiX)rts 
on an installation in an 18-story office building 
that he has "made personal use of spiral slide 
escapes and am confident in case of fire I would 
fight my way to the one spiral chute even i f the 
building were equipped with outside fire escapes 
and stairways. I would know that in several 
miiuites or thereabouts I would be safe on the 
ground or in a fireproof passage leading direct to 
safety. The height of the building would have 
no bearing on my decision. I would use the chute 
whether the building were five or 50 stories high." 

The building manager of a 20-story office 
building, designed by one of the largest architec­
tural organizations in this country, says that "the 
spiral escape is cleaned periodically by sending 
down bags of sand and by porters riding on mats. 
They have never complained of dizziness; in fact, 
they seem to enjoy the experience. The descent 
from the 20th to the first fioor iu one stretch by 
stairways would be a rather trying experience for 
the majority of our tenants. I t gives us a feeling 
of safety to know that in an emergency we can 
put our people into the spiral slide, whether they 
go voluntarily or involuntarily, and get them to 
the street." The architect of a ten-story apart­
ment building installed three stairways and one 
sjiiral escape. He reports that "the only objection 
we have found to the spiral escape is that it is 
a great temptation to boys, as it is great fun for 
the youngsters to go down the slide." 

The builder and designer of a large grain eleva­
tor installed a spiral escape about 190 feet high. 
He says that no objection has been raised to its 
use and that he went down the escape shortly 
after it was installed and noted no particular ef­
fects, and that there was very little acceleration. 
The manager of an orthopedic sanitarium reports 
that two spiral slides were installed in 1893. 
They have periodical fire drills, and the patients 
who cannot walk when they come to be treated 
will crawl on their hands and knees to the escape 
and slide down without being affected by vertigo 
or dizziness. 

Spiral merchandise chutes in New York lo f t 
buildings are built for speed. Persons who ride 
down these chutes f rom as high as the 37th story 
suffer no i l l effects. I t is reasonable to assume 
that the specially designed lower speed passenger 

Position of Man Descending a Spiral Slide Escape 

spiral wil l afford egress from much greater 
heights without discomfort. There are installed 
in hospitals special spirals of sufficient width to 
accommodate bed-ridden patients who ride down 
on mattresses in safety and comfort. 

Wi th .stories of ordinary office building height, 
an intermediate spiral can be introduced and 
double the capacity of the apparatus. The dis­
tance between the spirals is one half the story 
height and allows sufficient headroom for en­
trance. For an 80-story building one cylinder can 
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Mechanic Erecting a Spiral Slide Escaix-

extend up to the top floor. Entrances can be 
made from the 61st to the 80th floors inclusive,— 
20 stories,—and with no more access doors down 
to the first floor. On the opposite side of the 
cvlinder provide entrances f rom the 41st to the 
(blh floor inclusive.—20 stories,—and no more 
access doors down to the first floor. Another 
cylinder can be erected up to the 40th floor, serv­
ing the 21st to the 40th floor inclusive, and the 
intermediate spiral ser\ ing the second to the 20th 
floor inclusive. By this arrangement, each zone 
of the building height would have its exclusive 
means of egress with no possibility of congestion. 
The two cylinders can be installed in the space 
that is ordinarily occupied by one stairway, and 
still leave ample room in the corners for utility 
|)ipes. The cylinders can be supported at each 
floor level and made of light weight metal. 

Opposition to the use of gravity slide conveyors 
as a means of egress appears to be confined to 
those who have never seen or used one. A well 
known student of the egress problem is quoted: 
" I t may be. that, taking into account the well 
known fact that i)eoi)le in fire-resistive buildings 
do not get panicky about a fire which has broken 
out below, it might be .safe to increase this number 
of per capita per stair unit appreciably, and that 
of course would be a solution of the problem of 
not having too many stairs. Regarding spiral 
chutes, I am of the opinion that it would be very 

undesirable to consider installing a 30- or 40- or 
50-story spiral chute, no matter what the char­
acter of the material may be. I doubt whether 
people would want to take a chance on them, and 
I also wonder whether the friction would not ac­
tually cause serious burns i f contintied over a 
preceptible length of time. I am clearly of the 
opinion that spiral chutes ought not to be used in 
very high buildings, and that there is even a doubt 
as to whether they are of general value. For 
institutional buildings of certain types and for 
schools, they may be .satisfactory, but I doubt 
whether we could get a miscellaneous occupancy 
of an office building to dive head first into such 
chutes in the hope of reaching the ground in 
safety." 

I t has not been found in this investigation that 
" i t is a well known fact that people in fire-resis­
tive buildin.ns do not get panicky about any fire 
which has broken out below." The performance 
of office building or hotel occupants under such 
conditions is practically unknown, and it nn'ght 
be disastrous to plan according to such an assump­
tion. Frictional burns are not experienced in 
spiral slides approximately 200 feet high, and 
with the conijxiratively slow motion of the pas­
senger there is little probability of injury in 
higher slides. To anyone who has used these 
slides, it is hard to believe that a person could or 
would "dive head first" into one. even if panic-
stricken. 

Among the factors involved in the problem of 
a safe means of egress are: 

1. Effectiveness of the exterior fire escape. 
2. Eft'ectiveness of the interior stairway. 
3. Effectiveness of the elevator. 
4. Effectiveness of the gravity slide. 
The exterior fire escape and the interior stair­

way are admitted to be practically useless in high 
buildings Ix'cau.se of the physical and mental in­
capacity of human beings to tise them. The 
elevator as now con.structed is undependable. The 
gravity spiral is in .successful use up to consid­
erable heights. The factor of fire panic is un­
known, but the reasonable ])resumption is that 
panic is an inevitable result of the presence of 
fire and smoke, regardless of the construction of 
buildings. The vast majority of people are not 
construction conscious. 

New York and Chicago are both revising their 
antiquated building codes, and it is to be hoped 
that they wil l not. in the matter of safe egress, 
set the example of avoidance and rationalization 
based upon theoretical assumptions. The problem 
can be solved only with an open mind free from 
prejudice, fear and ignorance. I t does challenge 
the best abilities, and it is unthinkable that it 
should remain in its present inadequate condition. 
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B Y 

A L T O N L . W ELLS 

' T ^ l l l ' " financing of a building project has this 
-i- in common with the Iniilding operation itself, 

— i f the foundation is solid, there need be little 
concern about erecting the superstructure. The 
facts and figures which apjjear in the .set-up of a 
building enterprise constitute its financial founda­
tion. I f this indicates a solid business basis for 
the undertaking, there should be little diflicidty in 
erecting thereon a safe financial structure. But 
buildings are not erected haphazardly, even on 
solid foundations. And so it is with financing. 
Before seekinj^; the hanker and his money, a defi­
nite financial plan must be formulated. What 
this plan shall be depends upon the i)articular 
project under consideration. There is no hard and 
fast rule capable of general application. . \ care­
ful analysis of the specific enterprise will reveal 
its financial needs. Then the plan must be built 
to care for them. 

I ' I , \ . \ . \ " I N G TH.!': I " I . \ 'A . \ ( IXC, 

To devise a general plan for financing is a com­
paratively simple matter, but to refine that ])lan 
through the addition of carefully thought out de­
tails and to adapt it to the requirements of a 
particular project is not .so ea.sy. A glance at the 
chart on page 286 will .show that all building 
financing falls into three general divisions: Pr i ­
mary Financing. Secondary h'inancing. and Equi­
ty Investment Financing. The methods employed 
fo r obtaining these various types of financing dif ­
fer, interest rates vary, and financing costs in the 
several divisions fluctuate widely. A n institu­
tional first mortgage may be obtainable at a cost 
of 2 per cent, while e(|uity funds may cost f rom 
15 to 20 per cent, or even more. Primary financ­
ing may be had with comparative ease, while 
equity funds may be secured, possibly, only after 
long and persistent effort. The generally accepted 
limits of the amounts obtainable in these divisions 
of building financing are: first mortgage financ­
ing, f rom 50 to 66 2/3 per cent of the total 
cost of the project, according to whether an 
institutional first mortgage or a Ixmd issue loan 
is used; secondary financing, together with the 
money raised on first mortgage, usually provides 
funds totaling f rom 75 to 85 per cent of the cost, 
while equity investment takes care of the re­
mainder of f rom 15 to 25 per cent. 

To quickly ascertain just what funds will be 
needed, write down the amount of the total cost 
of the proposed building operation, including cost 
of land and building, financing charges, carrying 
costs during construction, and other es.sential 

items. Underneath this figure draw three col­
umns marked "Primary l-'inancing." "Secondary 
I'inancing," and "E(]uity Investment." Jot down 
in these columns whatever amounts have been 
definitely arranged for. Then estimate the bal­
ance that wi l l be needed to cover 100 per cent of 
the co.st, and place in each column the propor­
tionate amomn of the balance that sound jndg-
ment indicates should be raised in that division. 

To illustrate this method of procedure, as well 
as some other factors that enter into the making 
of a financial plan, take the concrete example of 
a building ojieration whose cost is estimated at 
$2,400,000. The principal, a substantial business 
man. has $400,000 in cash. The bond market is 
readily ab.sorliing first mortgage bond issues. 
What financial plan shall be devi-sed? Because of 
the favorable condition of the bond market it is 
decided that a first mortgage bond issue of 66 2/3 
per cent can be obtained. The figures in the col­
umns then show $-R)0,000 under Equity Invest­
ment and $l,f)00.00() under Primary Financing. 
l>ecause of the large size of the first mortgage 
loan, and due to the fact that this loan carries a 
fairly heavy amortization schedule, it is deter­
mined not to seek an excessive amount of sec­
ondary financing. The figure finally placed in this 
colunm is $320,000 which, u"ith the Primary 
I'inancing constitutes 80 per cent of the total co-st 
of the enterprise. There is still a shortage of 
S80.0(X). which upon consideration the principal 
is asked to raise in order to make the proposal 
to the banker as attractive as possible. This the 
principal accomplishes by arranging with the own­
er of the building site to re-invest $80,000 of his 
purchase price funds in the new enterprise on a 
share-in-the-i)rofits basis. 

Or again, assume the same amount of total 
cost, or $2,400,000. but somewhat different cir­
cumstances. The project is one of merit, but the 
principal has but $150,000 in cash, and the bond 
market is stagnant. What plan now ? Investiga­
tion shows that an institutional loan for 50 per 
cent of the cost probably can be secured, without 
amortization payments, with low interest charges, 
and for a comparatively small financing cost, 
(jranting that this loan can be obtained, the 
figures in the columns will show $150,000 under 
Equity Investment, and $1,200,000 under P r i ­
mary Financing. Because the first mortgage rep­
resents but .50 per cent of the cost of the project 
and becau.se its terms impose no amortization pay­
ments, it is judged that a straight second mort­
gage for $600,000 can be obtained, inasmuch as 
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a liberal ann)rtization schedule can be promised 
without imposing^ hardship on the project in the 
way of heavy fixed charges. Accordingly $600,-
000 is placed in the Secondary Financing column. 
However, there is still lackini; $450,000 of Equity 
Investment money. How shall this be raised? 
The project is so sound and the proposed financ­
ing plan so favorable that decision is made to 
form a syndicate whose members will provide the 
remainder of the equity fimds. Three other men 
join the original principal, each subscribing $150,-
000 to the equity funds. 

From these simple examples i t is apparent that 
many important features must be considered in 
the making of the financial plan besides the ele­
mentary arithmetic which appears in the columns 
of our general estimate. For instance, attention 
must be given to such matters as the condition of 
the money market; the amount of money required 
by the principal; the type of building to be 
financed; whether the property is to be built for 
sale or held for investment, et cetera. I f the 
money market is such that interest rates are high 
but indications are that lower interest charges wi l l 
prevail at a later date, short-term financing will 
probably be sought in the expectation of eft'ecting 
a substantial saving in fixed charges by re-financ­
ing under more favorable conditions. I f the own­
er is able to provide the cost of the undertaking 
above an amount that can be obtained on a con­
servative first mortgage, an institutional loan wil l 
be decided upon in preference to the more expen­
sive method of a bond issue. Obviously, different 
plans of financing will be formulated for an of­
fice building, a theater, or an industrial plant. I f 
an owner is building for sale, he wi l l want a meth­
od of financing that calls for low enough fixed 
charges to make the net income f rom the property 
attractive to a prospective purchaser. I f the same 
building were to be erected for his personal in­
vestment, the owner would probably be willing 
that larger amortization payuients be provided 
for on the assumption that such payments would 
reduce the amount of his loan more quickly and 
thereby decrease his interest costs. A speculator 
would probably desire to borrow as large a sum 
as he could in order to conserve his working capi­
tal. An investor, on the contrary, would no doubt 
wish to borrow as little as possible in order to re­
duce his interest payments. 

In addition to these matters, which var\- some­
what with the circumstances surrounding the {ar­
ticular project to be financed, there are certain 
other points that .should be carefully considered 
in the laying out of every financial plan. Among 
the more important of tliese are: 

1. The Cost of Obtaining Funds. I n his anxiety 
to consummate a deal, a principal may consent to 

loan charges or discounts on bond issues that will 
make the cost of his money a lasting burden on 
his enterprise. Beyond a certain point it is wiser 
to abandon a project than to pay excessive fees. 

2. High Interest Charges on Long-term Loans. 
Loans are often negotiated for a long period of 
years at a time when interest rates are abnormally 
high. Care should be taken to see that such loans 
may be called for payment, prior to maturity, and 
that the penalty charge involved is not too high. 

3. Construction Loans and Short-term l-'inancing. 
Funds which must be repaid in a short time 
should not be accepted without some definite as­
surance that permanent financing can be secured, 
for a similar or greater amount, prior to the ma­
turity of the temporary loans. Short-term financ­
ing also involves considerable added cost in the 
way of renewal or re-financing charges. 

4. Adequate Net Income. Before accepting any 
financial plan, a borrower should be certain that 
the net income from his project is ample to cover 
every obligation that such financing will impose 
upon him. I t is much easier to rearrange a financ­
ing plan to conform to net income at the time the 
funds are obtained than it is to attempt to in­
crease net income to meet the requirements of 
over-burdensome financing after it is once placed. 

5. Tot) Early Amortization Payments. Most prop­
erties re(|uire considerable time to attain their f u l l 
earning capacity. Making too early amortization 
payments should be cjirefully avoided. Often loan 
terms provide that no amortization shall take 
place until three years after the date of the loan. 
Sometimes a graduated schedule of amortization 
payments is used. 

A sound financial plan, once formulated, gives 
the prospective borrower some evident advantages 
when he starts out to raise his money. He knows 
the exact amount of money to be raised, and 
about how much of the total amount must be 
secured in each of the three divisions of linancing 
just enumerated. Furthermore, when he ap­
proaches a banker for funds, his financial plan 
provides a definite basis for negotiation. This not 
only impres.ses the banker with the fact that the 
borrower knows what he is talking about but it 
hi'lp- : l i f linnkcr i.i render a -.prcdier (k-i-i-i-m. 

LOCATING FUNDS 

Instances are rare where a borrower gets his 
funds f rom the first banker with whom he talks. 
Money must be found, and that implies searching 
for it. Loans for large building projects are much 
more difficult to obtain than loans for small opera­
tions, because .sources which can handle a loan of 
a million dollars, or perhaps several millions, are 
much fewer than financial concerns or individuals 
who can lend a few thousands. Success in finding 
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tinancial help, as in other lines of difficult en­
deavor, is greatly facilitated by organized etTort 
and preparation. A n experienced financial agent, 
in search of funds, could probably secure as much 
information about loan sources in a few hours 
with his files and records and with the telephone 
as a novice would be able to gather in weeks. 

Card Index Records. There is no reason, how­
ever, why any architect cannot install a simple 
system in his office that will provide the informa­
tion needed to speed up the work of financing 
large building enterprises. A 4 x 6 card index and 
a drawer in a filing cabinet, for clippings, corn;-
spondence, and circular material are the only 
equipment needed. Each card in the index should 
contain the name of a loan source, and on the 
card should be recorded such information as the 
name of the lender, his address and telephone 
number and, i f the lender is a company, the name 
of the official with whom loan business is usually 
transacted. Other pertinent facts to be noted are 
the types of buildings on which loans are made 
(whether office buildings, apartment houses, 
theaters, etc.) ; brief data regarding actual loans, 
indicating when and to whom made, interest rates, 
and maturity dates; and any needed references to 
advertising matter or correspondence that may 
have been placed in the "Loan Source" file. 

Card records should be kept up to date, and 
they should be classified and filed according to the 
type of financing that the lender is in the habit 
of handling. For this purpose such guide cards 
should be used as "First Mortgage Loans," "First 
Mortgage Loans, Institutional," "First Mortgage 
Loans, Bond Issues," "First Mortgage Loans, 
Office Buildings Only," "Secondary Financing," 
"Prospects for Syndicates," et cetera. The list of 
titles given is by way of suggestion only. A much 
more complete index may be used. Cross index­
ing is often resorted to in order to make the rec­
ords more detailed and helpful. 

Preparation of the card index and the filing 
system is not nearly so difficult as the problem of 
gathering information that will make the .system 
of real value. This takes time and much painstak­
ing effort, and some suggestions may prove help­
ful . In the first place, practically all large first 
mortgage loans come f rom one of these sources; 
insurance companies (principally l ife insurance 
companies) ; mortgage companies; investment 
banking hou.ses; banks and trust companies. Sec­
ondary financing in large amounts is confined 
pretty much to investment banking houses, mort­
gage companies, and finance companies. Occa­
sionally trust companies and sometimes large 
building orgarrizations make this type of loans. 
Equity financing is done mostly by individuals, 
syndicates, real estate corporations, and large real 

estate operating companies. Search for data con­
cerning large loan sources may, therefore, be con­
fined largely to these fields. 

Obtaining Data. Mtich helpful information can 
be obtained f ro iu books and directories. A very 
complete list of investment banking houses is pub­
lished in New York. Likewise, a directory of 
insurance companies, published annually, shows 
what companies invest lari^ely in mungai^es. In 
compiling data regarding insurance companies, 
care should be taken to ascertain whether the 
comi)any takes large mortgages, inasmuch as 
many insurance companies confine their loans to 
small amounts. Mortgage companies of a size suf­
ficiently large to provide funds in the amounts 
desired are located chiefly in the larger cities of 
the country. By consulting the classified sections 
of the telephone directories of such cities, lists 
may be obtained. Inquiry, by letter or telephone, 
will reveal what companies make loans of large 
amounts. Banks and trust companies confine their 
lending operations, in nearly all instances, to the 
territory immediately surrounding the cities in 
which they are located. The bankers' directory 
will show the financial resources of the various 
financial institutions. ()nly banks and trust com­
panies with large as.sets are in a position to make 
loans of any great size. 

Other methods of colleaing data are: (1) A n 
examination of the financial pages of the large 
metropolitan daily newspapers of such financial 
centers as New York, Chicago, and Philadelphia. 
•Advertisements of financial institutions making 
large loans are appearing constantly in such 
papers. Then, too, practically all of the large real 
estate issues put out by investment banking 
houses are advertised in the financial columns of 
these journals. These advertisements should be 
clipped and put in the "Loan Source" file, and the 
information contained therein briefly noted on the 
index cards. (2) Personal investigation. I t is 
surprising how much information can be obtained 
in a day of intensive work in a city like New 
York, Philadelphia or Chicago. A call on the sec­
retary of the local real estate board; visits to the 
offices of large builders; and interviews with well 
informed bankers and other persons familiar with 
the building and real estate fields, wil l yield an 
astonishing amount nf first hand, valuable infor­
mation as to possible loan sources. A large per­
sonal acquaintance among people of this type is a 
distinct asset. 

A n exatuination of the index and file system, 
after it is well under way. wi l l show that nearly 
every loan source has certain decided preferences. 
Many investment banking houses never handle 
real estate issues. Time spent with them is wasted. 
Other houses handle only first mortgage issues, 
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while still otlu-rs handle both primary and sec­
ondary financing. Often, too, a loan source will 
have taken all the loans that it can handle for the 
time being, but wi l l indicate that it wil l be in the 
market at a later date. A l l the.se facts still f u r ­
ther emphasize the value of possessing an ade­
quate knowledge of loan sources before starting 
out on a search for funds. 

Probably no information system has yet been 
devised that is entirely satisfactory when it comes 
to locating sources of equity money. Securing this 
money is the most difficult problem to solve in 
building financing. I f the principal has not suf­
ficient equity money himself, the most logical 
prospects are friends of his who may be willing 
to jo in him in the enterprise. Other possible 
sources of financial aid are the owner of the site 
of the proposed building, the contractor who is to 
construct the building, and sometimes the archi­
tect. I f these sources fail , then resort may be had 
to a blind search among local capitalists. Or .some 
I'lcal .security hou.se may be willing to undertake 
the sale of an issue of ownershij) stock. In nine 
ca.ses out of ten, a large portion of the equity 
money must be raised in the city in which the 
building is to be located. 

I t should be rememlx*red. when seeking finan­
cial aid, that success in locating funds is very 
largely a matter of tenacity of purpose. I f the 
project to be financed has real merit, there is near­
ly always somebody, somewhere, who will be at­
tracted by it . This source of funds can be found 
usually if sufficient energy is applied and a d i l i ­
gent search made. 

LOAN NEGOTIATIONS 

The first thing in negotiating a loan is to deter­
mine with whom negotiations shall be started. I t 
is. of course, desirable to try and locate the cor­
rect source as speedily as possible. There are two 
rea.sons for this.—first the saving in time, and 
secondly, i f a loan is presented in too many places, 
it quickly gets the name of being "peddled.*" 
which makes succeeding negotiations increasingly 
difficult because few financial houses desire to 
consider a loan that other responsible houses have 
rejected When a loan is to be obtained, a careful 
search of the office index and file wil l probably 
result in the listing of a number of sources that 
are likely prospects for the type of loan being 
sought. The.se prospects should be noted in the 
order in which it is estimated there is the best 
chance of successful negotiations resulting. 
Only one prospect should be approached at a 
time. News travels very qtiickly in financial cir­
cles, and if it is di.scovered by a financial house 
that other firms have been approached simul­
taneously for the same financing, the result is 

likely to be that all of the .sources involved wil l 
refuse to consider the loan. 

The process of negotiation may be expedited 
considerably, however, in another manner, and that 
without danger of "peddling" a loan. In nearly 
every large financial house there is one man who 
has charge of considering the new loans in which 
his company may be interested. Such men are 
very familiar with the condition and policies of 
their concerns, and they can tell almost instantly 
whether a certain lype of loan will be considered. 
Inquiry may be made by telephone, or i f this is 
impractical, by means of a short letter, as to 
whether the house in (question would consider, 
for example, "a first mortgage bond issue loan on 
a new office building in Blank City, in an amount 
of about $1.300.0(X)." Further identifying details 
may usually be omitted. Generally an inquiry of 
this sort wi l l elicit an immediate "Ves" or " X K " 
answer, as lo tin- jjossibk- iiui-rest nf the hoiisi-. 
Starting with the most likely source on the list, 
one can speedily query the prospects to the point 
where some hou.se says "Yes." Here there is a 
"live" ])rospect. and further general inquiry 
should .stop until one has submitted the details 
contained in the .set-up and financial plan, and 
received an offer or refusal of the funds sought. 
This method may be continued until the loan is 
finally secured. 

In condncting the actual negotiations with the 
bankers, the.se suggestions may prove helpful: 

1. Written Authorization. Before undertaking 
to obtain a loan for a principal, secure in wri t ing 
a specific authorization to do so. Disregard of 
this imix)rtant detail has resulted in some acute 
embarrassments and, in some instances, in severe 
financial losses. To have a principal "back out" 
of a deal when his agent is well along with the fi­
nancial negotiations creates a situation for such an 
agent which is far f rom enviable. Then. too. the 
interested financial house may have g(me to con­
siderable exi)ense in investigating the loan, and it 
may ask. and quite rightly so, that it be reim­
bursed for such expense. 

2. Treat the Banker as a Friend. I f the banker 
makes the loan desired, he in fact becomes a part­
ner in the enterprise. Be frank and hone.st. 

3. Call on the Banker Per.sonally. When one has 
found a "l ive" pro.spect. i f possil)le. he should be 
called upon personally. Explain the salient fea­
tures of the loan and leave with him. to be ex­
amined at his leisure, the .set-up and financial 
plan which has been brought. Try and get a defi­
nite appointment fo r a second interview, at which 
time the matter may be discussed at more length, 
due to the fact that the banker has then had an 
opportunity to thoroughly familiarize himself 
with the details of the proposal. 
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4. Start negotiations early, well in advance of 
the time when the funds wil l be needed. A t best 
it will probably take 30 days before a commitment 
for a loan can be obtained, and at least another 
month will be consumed in attending to the many 
details incident to closing. Do not let negotiations 
"drag." Bankers are busy people, and new pro­
posals are coming before them all the time. Ne­
gotiations over too long a period tend to wear 
out the initial attractiveness of the loan. With the 
use of a little tact, the matter can be urged along. 

5. Don't "dicker." Ask for a reasonable loan 
and insist on getting the amount asked for. Many 
borrowers make the mistake of asking for more 
than they really expect to get and depend on doing 
a certain amount of trading before the final sum 
is decided upon. Responsible banking hou.ses re­
sent this method of dealing. I t is true that cer­
tain terms of the loan are open to negotiation, but 
there is a wide difference between making tliese 
adjustments, and "dickering." 

6. Use Caution in Accepting Partial Commit­
ments. I t is often necessary to negotiate simul­
taneously for different classes of financing in 
(•rder to raise the re(|uired amount of funds. For 
instance, it may be necessary to arrange for 
equity funds as well as first mortgage and sec­
ondary financing. Equity funds should be se­
cured first. Bankers quickly lose interest in a loan 
when they learn that the principals have not al­
ready provided their share of the financing. Cau­
tion should be observed in taking a definite 
commitment for one portion of the financing 
before the rest of the funds have been arranged 
for. This applies particularly to first mortgage 
and secondary financing. The negotiator would 
find himself in an uncomfortable position, for 
instance, i f he were to obligate his principal to 
take first mortgage financing and then find later 
that it was impossible to secure secondary money. 
When negotiating a first mortgage loan, especially 
if the lender is an investment banking house, it is 
often possible to get a commitment for both first 
mortgage and secondary financing from the same 
source. I n fact the placement of the first mort­
gage financing is often conditioned uixm the w i l ­
lingness of the hou.se to take or arrange for the 
secondary financing. 

7. Investigation of the Loan by the Banker. Offer 
the banker every facility for investigating the 
loan. Supply needed information. When a rep­
resentative of the banker visits the property, 
especiallv i f the property is located in a city di f ­
ferent f rom that in which the banker's of^ce is 
located, do not attempt to dominate the investiga­
tions. Representatives of this type usually prefer 
to employ their own methods of securing infor­
mation, unhampered by the attentions of a too-

zealous borrower. The chief concern of the bor­
rower should be to see that the investigator does 
not, in his ignorance of local conditions, secure 
information f rom unreliable sources. 

8. Present Attractive Set-up Material. I t it i> 
necessary to present the same proposal to several 
financial sources befcjre securing an acceptance 
of it, the set-up material used usually becomes 
soiled or torn. I n this event prepare a new lot of 
material. When an untidy set-up is [jresented. 
bankers are quick to sense that the loan desired 
is a "hard seller," and that it has been offered 
elsewhere several times before reaching them. 
Typed material should be the original sheets. 

9. Bringing the Builder Into the Negotiations. 
When loan negotiations have progressed to some 
extent, it is often helpful to have the builder who 
is to do the construction work call on the banker 
also. He is an expert in certain phases of the 
transaction, and his favorable coiument will im­
press the banker. Then, too, weight is added to 
the proposal by the fact that a well known build­
er is a party to the undertaking, especially if the 
builder is participating in the financing junior to 
the loan being considered by the banker. W r y 
seldom is it advisable to introduce the principal 
into the negotiations until the loan arrangement 
is practically concluded. Many promising deals 
have been lost in this way. .^n agent can negotiate 
much more skillfully for his principal when the 
principal is nut present. 

10. Get the Commitment in Writing. When the 
conferences have been successfully concluded and 
a promise given that the loan will be made, it is 
advisable, if possible, to get the commitment in 
writing. Mortgage companies, insurance coiu-
panies and banks and trust comi)anies will prob­
ably comply with this request. I t is difficult, how­
ever, to get a written commitment from an in­
vestment banking house. Their case is somewhat 
ditferent. Investment liankers buy loan securities 
for re-sale to the public, and they depend upon 
the condition of the investment market for the 
selection of a time for marketing such issues. 
For this reason they are not inclined to bind 
themselves in writ ing to take delivery on any cer­
tain date. When the right time for marketing ar­
rives, however, they usually conclude the transac­
tion with dispatch. 

CLOSING THE LOAN 

Once the commitment for funds is obtained, 
the conclusion of the financing transaction is large­
ly a matter of careful attention to the details inci­
dent to closing the loan. Many of these details 
are of a highly technical nature, and they should 
be cared for by attorneys experienced in real 
estate and financing practice. Both banker and 
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borrower will be represented by their respective 
legal advisers. Closing a straight mortgage loan 
is a simpler transaction than the preparation of a 
bond issue. I n the former, the essential items to 
be cared for are the examination of the title to the 
ground, the drawing and signing of the mortgage 
papers, and the filing of them. Fire insurance 
and generally title insurance must be provided. 
In the case of a bond issue, manv additional mat-
ters must receive attention, as for instance, the 
selection of a trustee, the drawing of a financial 
contract between the borrower and the banker, the 
securing of appraisals of the property, the print­
ing or engraving of the bonds, and often, too, the 
opinions of experts as to the probable income to 
be derived from the building when erected. I n 

all loans made on buildings to be erected an agree­
ment is made between the borrower and the lender 
in which it is slij)ulaied when and to whom pay­
ments are to be made as the building progresses. 
I t is not unusual for the lender to have his own 
architect, whose function is to check the plans and 
lo inspect the building operations from time to 
time. 

The expenses of securing a loan vary with the 
type of loan, a bond issue being nnich more costly 
than a straight mortgage. The items of expense 
should be carefully discussed by the borrower and 
the lender, and the amounts thereof determined as 
definitely as is possible. Loans should be cln-cd 
promptly. To accomplish this, much tactful and 
patient urging usually must be done. 

M E T H O D S OF R A I S I N G F U N D S FOR B U I L D I N G 

PRIMARY FINANCING 

Insurance 
Companies 

Banks 
Trust 

Companies 
Mortgage 

Companies 

STRAIGHT 
F I R S T 

MORTGAGE 

Insiilutional 
Loans 

MORTG. \GE 
S E C U R I T I E S 

Mortgage Bonds 
Preferred Stocks 

Investment 
Bankers 

M(jrtgage 
Companies 

General 
Public 

(SOURCES OF M O N E Y j 

SECONDARY FINANCING 

S T R A I G H T 
SECOND 

MORTGAGE 

'c 

o ••r. 

Mortgage 
Companies 

Individuals 
Owner of 

('iround 
Bulkier 

A'o<<-—The above chart is not intended to show every 
po88il)Ie method of raising funds for biiildinK projects. Only 
the most usual pl.ms are Riven. Nor is the list of loan sources 
exhaustive, hut the ordinary sources are indicated. Land 
trust certificates and leasehold bonds have not been included. 

SECOND 
MORTGAGE 
M.( I KITIKS 

Bonds—ordinary' 
Bonds —convertible 

into slock of 
owning company 

Bonds—with war­
rants for purchase 
of stock of 
owning company 

Debentures 
Preferred and 

common stock 

Investment Bankers 
Mortgage Companies 

(Bonds) 
General Public 

EQUITY 
INVESTMENT 

Cash of individual owner 
Syndicate or group 
Real Estate corporation 

and sale of stock 
Partnership 
Free and clear site for the 

building 



i POLICY A N D O P I N I O N 
EIGHT ESSENTIALS, A N D EDUCATION 

n p H E position of the architect in the building indus-
X try is not as dependent on what he feels this posi­

tion should be as upon his capabilities for establishing 
and maintaining such a position. We can take it for 
granted that practically every architect assumes diat 
he is the individual who should be in complete and 
responsible control of die building operation. To hold 
this position, he should: 

L Formulate and analyze the owner's building re­
quirements and problems. 

2. Advise in regard to the financing and d\c econom­
ics of the project, making research and analysis. 

3. Solve the plan and design problems so that the 
budding will function efficiently and be aesthetic­
ally satisfying. 

4. Solve the structural and mechanical problems of 
the building in collaboration with the engineers 
and specialists of his choice, coordinating and 
supervising die work of these collaborators. 

5. Select the materials and equipment best suited to 
their purposes, and establish the proper methods 
and procedtire of construction. 

6. Select the builder or general contractor, and be an 
authority in all contractual relations. 

7. Supervise and expedite the actual construaion. 
8. Serve as the administrator and business executive 

of the work, maintaining accounts and records. 
The architea will be judged, and his position in 

the building industry determined, by his ability to 
function in each of these eight capacities. If he fails 
to function in any one, the duties involved will be 
assumed by others, thus circumscribing and limiting 
the architect's position, authority and power. For this 
reason, it is well for architects, and especially the 
younger members of the profession, to consider ways 
and means of fitting themselves to establish and main­
tain the position that thus involves a knowledge of 
architectural design and plan, of materials and equip­
ment, of structural problems, of costs, of financing, 
and of executive methods and procedure. This is 
necessary if the architect is to be "in complete and 
responsible control of the building operation." 

It is obvious that from the very beginning of the 
architect's education he .should be made to realize that 
these eight factors are involved. This is not always 
the case at present. It is obvious, also, that the cur­
ricula of the architectural schools shoidd take ful l cog­
nizance of the fact that the student should receive in­
struction and training in each function, the amount 
of time devoted to each to be determined, naturally, 
by its relative importance. At the outset of his train­
ing, however, the young architect should be informed 
that all of these functions are vital to the profession 
and to his own successful practice, otherwise he will 
probably find himself an architectural designer or 
draftsman, perhaps in the employ of an executive 
architect or firm or of a building corporation. K. K. S. 

THE QUICK OR THE DEAD.^ 

THE quick or the dead professional organization 
has the same characteristics as the cjuick or the 

dead person. A l l organizations are of either the one 
class or the other,—it depends upon their personnel 
and purposes. Public appraisal is based on the restdts 
of organized efforts, and when public appraisal is 
favorable, diere must be .some compelling reason. 

THK A R C H I T I X T I I R A L FoRirM is concerned with 
architects and architecture,—the former primarily as 
exponents of the latter. It is as necessary for architects 
to organize as it is for the other professions, and a 
lively interest should be manifested in such organiza­
tions. Every professional organization declares its sev­
eral purposes and includes among them the intention 
of rendering "an ever-increasing service to society." 
This is a laudable intention, but no intention can be­
come efî ective unless supported by other intents and 
purposes. Men are united in organizations because ex­
perience demonstrates that their members enjoy cer­
tain economic advantages over imorganized individuals 
and also that [)oiver is an attribute diat is essential to 
the realization of their purposes. Power, then, is the 
essential attribute of an organization, and when power 
is had, then and only then can the organizadon ren­
der "an ever-increasing service to society." 

A survey of the local, state and national architec­
tural organizations discloses the only sources of or­
ganization power. In New York state there are many 
local architectural organizations formed as a direct 
result of die registration law. Brooklyn, Binghamton, 
Rochester, Buffalo, New York, and other cities, and 
Westchester, Nassau, Suffolk and other counties, have 
their local organizations. Membership is open to every 
registered architect widiin their jiu"isdictions. Upon 
registration, every architect is invited immediately to 
join an organization. Practically all of these organiza­
tions include every registered architect in their mem­
bership. This is the basis of power. 

The conditions of architectural practice have been 
lamentably bad. These vigorous organizations, whose 
frequent meetings are attended by practically their en­
tire membership, hold out a promise and the begin­
nings of realization. Tlieir members will profit by bet­
ter laws to regulate building construction, more power 
and influence, better consideration by building officials 
and other authorities, better compensation for their 
sen-ices, and all of the other contributions to organ­
ized power. The united voice of a completely organ­
ized profession is not only heard,—it is respected. 
Conditions will inevitably compel these local organ­
izations to unite into state units where they are not 
already formed, and when architecture becomes an 
important function of the federal government, a na­
tional organization will be formed which represents 
every registered architect in America. Then architec­
ture will come into its own as a result of the work of 
the quick rather than of that of the dead. A.T. N. 
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DECORATIVE COLOR L I G H T I N C , 

BY 

. \ . T . N O R T H 

A N E W method of decorative color lighting was 
demonstrated recently in the new ballroom 

at the St. George Hotel, Brooklyn. The device 
consists substantially of a flat-bottomed trough 
with a vertical face equipped with reflecting sur­
faces and colored lights. I n the trough is placed 
a continuous series of vertical triangular cells, the 
backs of which are in contact with a metal back 
f)r with the wall. The depth of the cells is e<|ual 
to the width of the trough. These parts are made 
of sheet metal and painted white lo produce a sur­
face liaving the maximum coefficient of reflection. 
The walls and ceiling of the ri»om are also finished 
in a dull white. 

In tne cells are placed green, red. blue and 
clear electric lamps, and in front of the cells and 
behind the vertical face of the trough, lamps of 
the .same color are installed. The electrical control 
is such that any one or any combination of lamps, 
either behind or in front of the cells, can he 
lighted. Dimmers are connected to each circuit. 
The control is so comprehensive that an unlimited 
number of color combinations are possible with 
variable intensities of illumination. The top edges 
of the cells ccmfine the projected rays of light to 
certain fields or sections of the wall, ceiling or 
cornice. The projected rays of two or more 
lamps in the same cell wil l overkq) on the reflect-
inu surface, and the mingling and overlapping of 
these colored rays produce new colors and angu­
lar patterns of infinite variety. 

The transformation of color and pattern is 

made so gradually that it is scarcely distinguish­
able and does not partake of the distressing 
activity and crudity of the ordinary illuminated 
sign. This refinement of colored illumination 
makes the method esi^ecially suitable for places 
of public assembly. The installation illustrated 
here demonstrates the beauty and flexibility of the 
illumination. I 'nfortunately, it is not entirely 
satisfactory because of certain incongruities in 
the architectural design of the ballroom which in­
terfere noticeably with the continuity and repose 
of the illumination. To attain the finest effects, 
the room should be designed in a suitable manner, 
and the architect nuist study the theory and tin-
])ractice of the method before he can secure the 
l)e.st effects. This method of illumination w'ill be 
the principal feature of the place in which it is 
used, and a desirable degree of perfection can be 
obtained only by a proper adjustment with the 
architectural de>ign. It is evidently a co(")perative 
activity for both the architect and the illuminating 
engineer. The possibilities and the best luanner 
of in.stalling this form of decorative color lighting 
are not easily decided. I t is so novel and unusual 
that further developmental cxix-riment and study 
of its apjjlication to diff'erent shapes of rooms m;i\ 
ln' nece.ssary. It is a problem, however, that chal­
lenges the best abilities and ingemiity of the engi­
neer and the architect. Its future extensive use 
-(•(•ins to be assured. This system of lighting was 
developed by I ' . J. Cadenas. illuminating engi­
neer. National Lamp Works. 

Illumination of Grand T'.allroom, St. George Hotel, 
Ih-dnklvn 
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U N I T I N G TWO BUILDINGS A N D TWO BANKS 

\\\ 

C H A R L E S F R A . X C I S K E I F E 

EDITOR'S NOTE. Tlu-rc is an appreciable difference 
between designinti tlic construction nf a new building, 
however complicated it viay be, and designing the altera­
tion of an existing structure. In the first instance the 
load-supporting members ascend from the foundations 
in an orderly manner,—///(• support is always ready to 
a.'isumc its loads. In the second instance th-e structure 
crisis complete, and important supports are removed and 
the loads transmitted through neiv supports and often to 
neu' foundations. 

The readers of Mr. Keife's description of the transf(rr-
mation of the existing bantfing quarters of The First 
.\ational Bank of Chicago zeill hair an underslaudiug of 
hmv the structmal engineer resorts to various e.rpedi-
cnts to attain the stated objectives,—how tremendous 
loads are picked up. shuttled back and forth and up 
and do7in through trusses, columns and cantilever gird­
ers to the foundations. .Such readers ztnll also have an 
understanding of hozc the contracto-r uses ezrry precau­
tion to forestall the obvious hazards of the undertaking, 
the accurate adjustments of the new parts to the old ii'iV/i 
hydraulic jacks and wedges, and the removal of old parts 
and the final closing up of all adjustable parts, tight and 
secure. Withal, the reader can see the i«fi,ri7>/c stresses 
traverse their courses zvilh certainty and .'security. 

BU I L D I N G value, when threatened by ob­
solescence, is maintained usually by a con­

struction program of snme kind. The construction 
may be of a simple or of an intricate character 
which may challenge the skill and ingenuity of the 
architect and the engineer. There is a wide range 

of possibilities in the art. if one pleases, of build­
ing' obsdlesci-nce prexcntion. .Such an luidert.'ik-
ing is initiated as an economic necessity, and the 
program of construction work as an investment 
must be justified by a judgment of future prob­
abilities. The causes of building obsolescence are 
many, one or more of which may aflfect the value 
of a building. I t is but reasonable to first make 
:i diagnosis and determine the cause or cauM>. 
md then prescribe a suitable remedy. 

One common cause of obsolescence is the ex­
pansion of the business housed in the building, 
and two remedies are then possible.—enlarging 
or remodeling the structiu'e. or else demolishing it 
and rebuilding to meet the new demands. I t was 
the necessity for securing larger banking quarters 
that caused The I'ir.st National Bank of Chicago 
to acquire the contiguous F'ort Dearborn .National 
l>ank property. The First .National Bank Build­
ing was constructed in 1902 (1). H . Burnham & 
Ciiui])aiiy. architects), and the Fort Dearborn 
National Bank Building was constructed in 1905 
(originally as The .American Trust and Savings 
I'.ank lUiilding. Jarvis Hunt, architect ). Both 
of these structures were exceedingly well ])lanned. 

View of Annex (left). Old Fort Dearlxirn Bank (center) and First National Bank (right) 
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View Showing Ends of Basement Trusses T l . T2 and Girder G4 

constructed and maintained. Notwithstanding 
their age, as office buildings they were not affected 
by obsolescence because of their size, fine con­
struction, good management and location in the 
center of the loop district. They were obsolete 
only insofar as the owner's business occupancy 
of the lower floors was concerned.—the need for 
more and unified banking space. 

The problem was studied in all of its aspects, 
and the procedure proposed by the Leonard Con­
struction Company was adojjted by the owner, 
this company acting as architect, engineer and 
contractor. This close cooperaion of the es.sential 
contributing factors was deemed desirable be­
cause of the great care and safeguards necessary 
in some of the intricate construction work in­
cluded in the scheme. A second property wa>; 
acquired adjoining the Fort Dearborn National 
Hank Building. The sizes of these properties and 
their relation to each other are shown on the plan, 
and for convenience they are designated as the 
East and West Buildings and the .\nnex. A l l of 
these buildings are 18 stories high, and of steel 
frame and hollow tile fireproof construction. 

The adopted scheme included: 
1. Erection of .Annex, which contains new eleva­

tors and stairways to re])lace those removed 
later in the Ea.st and West Buihlings and to 
provide a suitable entrance on Clark Street. 

2. Construction of a sub-basement under the 
East and West Buildings. 

3. Construction of new trunk, record and mis­
cellaneous vaults in sub-ba.sement. 

4. Construction of new safety deposit depart-

ment in the basement, with new safety deposit 
vault, cash vault and security rooms. 
Removal of safety deposit vault f rom first 
floor and record vaults f rom first and second 
floors, all requiring refraining of steel work 
because of changes in the loading of floors. 

6. Changing first floor framing for two large 
stairways f rom first floor to basement. 

7. Removal of elevators and stairways in the 
west end of the East Building and in the east 
side of the West Building to make this space 
available for the connected and unified bank­
ing rooms in the basement and on the first to 
fourth floors inclusive and also the connecting 
corridor on the upper floors. 

8. Raising interior panels of the first floor of 
the Wfst lUiilding 2 feet. 

9. Mezzanine floors to be removed and second 
floor reframed for the continuation of the 
banking space from Dearborn Street to Clark 
Street. 
Removal of lot line walls between the two 
buildings (East and West). 

11. Installation of four new caissons to rock be­
low the sub-basement floor and new trusses 
and girders in the sub-basement and basement 
and in the third .story- to transmit the loads 
from old to new columns and foundations. 

12. Installation of eight new columns, reinforcing 
of one old column, and removal of five old 
columns extending from sub-basement or 
basement to the third floor. 

13. Complete remodeling of the fourth floor for 
larger quarters for the Trust Department. 

10. 
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Truss T4 in Third Story with Jacks and Steel Wedges Supporting Jacking Bracket Riveted to Old Column 35. 
Hydraulic Pump at Left 

14. Remodeling 18th floor f rom an attic to pro­
vide lounge room, dining rooms, kitchen and 
gymnasium, with new skylights and windows. 

15. Refraining steel work in the Dearborn Street 
elevator shafts for additional loads from 
new penthouse and overhead electric ma­
chinery for electrically-operated elevators to 
replace hydraulic apparatus, and new cabs, 
])tieumatically-operated doors, and marble 
elevator fronts replacing iron grilles. 

The operation of the bank and buildings and 
the occupancy of the tenants were carried on 
without interruption. Of this extensive program 
Items 2, 11 and 12 are unusual in .several respects. 
The other items are such as usually appertain to 
the construction and remodeling of buildings of 
this class except for the precautions taken not to 
interrupt the orderly procedure of the occupants 
and the maintenance of the mechanical facilities 
such as plumbing, heating, ventilating, lighting 
and elevators. The sub-basement (Item 2) was 
constructed by first installing a switch under anrl 
into the building from the Illinois Tunnel Com­
pany's tracks in Monroe Street, which are about 
45 feet below street grade. Over the end of this 
switch a panel of the basement floor was bar­
ricaded in the usual manner. .-\ portion of the 
basement floor was removed, and a shaft was sunk 
to the switch through which the excavated ma­
terial was loaded into cars and removed. 

\\'hen excavated sufficiently, the new steel 
framing for the new basement floor was installed 

f rom which was suspended the underground work 
fo r sewerage, water stipply and other utilities. 
New underground work was installed when the 

Dcaoo/in 6rRecr 
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Section CC, Old Col­
umn 35 Removed, Load 
to Truss T4, to New 
Columns 3SA and 69A, 
to New Truss T3 in 

basement 

Section DD, Old Col­
umns F4 and F3 re­
moved, Loads to Truss 
T8, to New Columns 
F3A. F4A and F5A to 

New Girder G4 

J" oor J y^e^r aeotj 

,:}.,.• 

Nen TTTl/XS TJ 

Section CC Section DD 

excavation was made to the proper depth for the 
sub-l)asement floor. 

This procedure was followed until the entire 
sub-I);isenieiu was excavated and the new ba.se-
ment story completed. The new underground 
work was then connected to the old supplies and 
wastes, and the old underground work suspended 
from the new ba.sement floor was then removed. 
The suh-hasement floor was then constructed 
along with the new vaults and other facilities 
placed therein. The most difficult phase of the 
work (Items 11 and 12) was the removal of cer­
tain columns extending from the basement to the 
fourth floor and the substitution of new and dif­
ferently located columns therefor. These old 
colinnns were in or near the contiguous lot line 
walls of the East and West Buildings and inter­
fered seriously with the plan of the united bank­
ing rooms on the first and second floors. The 
work divides itself into two major sections,—the 
supporting members in the sub-basement and 
basement and the supporting load-transmitting 
members in the third story. The old and new 
columns do not involve complicated calculations. 

This work is divided into three groups,—two in 
the East and one in the West Building;—as shown 
on the diagram. The West Building group is 
included in .Section DD and part of .Section A A . 
The old caissons F3 and F4 are used as founda­

tions. A new two-web girder (i4 is placed on 
both sides of and riveted to the lower portion of 
old colimins F3 and F4. G4 is cantilevered to 
supjiort the new columns F3A and F5A at its 
ends and supports new colunm F4A at its center. 
In the third story, truss T8 supports the load of 
old column F4 (800.000 ix)unds) and transmits 
it to new columns F4.'\ and F5A. A supplement­
ary beam extends f rom truss T8 to new column 
F3.\. In this group the old columns F3 and F4 
were removed in the first and .second stories. The 
adjustments for load deflections and compressions 
in the new columns, girder and truss were made 
with hydratdic jacks and wedges in connection 
with girder 04 located in the basement. 

Four new cais.sons were constructed in the 
East Building group included in Sections A A and 
BB. Two of these caissons support new cantilever 
girder G l , and the other two caissons support new 
girder G2. Cantilever girder Gl supports new 
columns 39.^. and 60A and the ends of new 
catililever trusses T l and T2 for which new 
girder G2 .serves as the fulcrum. The cantilever 
ends of trusses T l and T2 support new double-
cantilever girder G3, which in turn supports new 
columns 37.\ and 37B. The opposite ends of 
trusses T l and T2 are attached to girder G l , 
which wirh its loads from new columns 39.'\ and 
60.'K counterbalances the upl i f t from girder G3 
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and its loads. New column .vP> is unusual, as 
it is built around and free f rom old column 37, 
which is unchanged in loading and foundation. 

In the third story, the load of 1,500,000 pounds 
f rom old column 39 is transmitted by new truss 
T7 to new columns 37A and 39A, and the load 
of 925,000 pounds from old column 38 is trans­
mitted by new truss T 6 to new column 37B and 
through new truss T5 to new columns 39A and 
60A. Old columns 38 and 39 were removed in 
the basement, first and second stories. The ad­
justments for deflections and c(ini]>rc>sions wen-
made with hydraulic jacks and wedges placed in 
new trusses '['() and T7. The second group in the 
East Building is included in ."-Section CC. Truss 
T3 in the ba.sement supinirts new columns 35A 
and 69A, which in turn support new truss T4 in 
the third story. Truss T4 transmits to new col­
umns 39A and 69A the load of old column 35. 
the lower part of which was removed in the first 
and second stories. The hydraulic jacks and 
wedges were placed in truss T4. 

I t was neces.sary to exercise great care in trans­
mitting the loads from the old columns to the 
new structure with certain safety and without .set­
tlement, cracking of j)laster or annoyance to 
tenants. Hydraulic jacks of 250 tons capacity 
each were placed on diaphragms connected to the 
supporting trusses or girders, beside which were 
placed diaphragms fo r steel wedges. Jacking 
brackets were riveted to the old columns whose 
loads were to be transmitted, and the new trus.ses 
or girders were riveted to the columns that were 
to support the reactions of the old column loads. 

The jacking operation served to gradually trans­
mit the loads and to compen.sate for the deflection 
and compres.sion in the new construction. 

When the pressure gauges indicated that about 
one half of the load had been transmitted, a joint 
was opened below the jacks in the old column 
which was to be removed, to prevent any possibil­
ity of producing tension in it . The jacking was 
continued until the gauges indicated that the 
entire load was transmitted to the new construc­
tion. A careful insjK'Ction was made to discover 
any upward movement of the structure above the 
third floor. It was found that an actual upward 
movement of 1/16 inch had taken place, which 
at no time opened up the splice in the old column. 
In order to ascertain i f the entire load was ac­
tually transmitted to the new structure, a j4-'nch 
horizontal cut was made in the (»ld column splice. 
When there was no further deflection in the new 
construction, the trusses and girders were riveted 
to the columns that had been jacked and the 
wedges left in place, forming a double connection. 
The old columns were then burned off as in­
dicated in Sections A A . BB, CC and DD. 

Another interesting feature of the work was 
that included in Item S. The interior floor panels 
of tile lirst floor of the W est ihiildintr were raised 
2 feet. This was done by making small openings 
in the floor around the columns and detaching the 
steel floor beams and girders therefrom. The 
floor panels were then jacked up to the new level 
and the beams and girders re-attached to the 
columns and the openings filled up,—otherwise 
no damage was done to the floor construction. 

View from the East Building Into and Through the West Building 



BATTLEDECK FLOOR 
BY 

A. T . N O R T H 

' T ^ H E constant effort tf) reduce the cost of fire-
A resistive floor construction has developed 

several distinctive types, of which the contribut­
ing factors are weight and the cost of labor and 
material. They must comply with the fixed stand­
ard requirements of strength and fire resi.stance. 

Fire-resistive floor constructions are designed 
for use in combination with steel or reinforced 
concrete structural frames. The materials in 
most common use consist of hollow burned clay 
tile, concrete and gypsum. Closely spaced joists 
of rolled or built-up steel and concrete are used 
in combination with thin concrete or gypsum 
slabs and metal lath and plaster ceilings. Many 
of these types of construction are patented or are 
con.structed with the use of patented fonns or 
acce>>ories. .Xdecpiate strength and fire resistance 
have been secured in all types with variable 
costs. Some of these variations in cost result 
f rom the local material or labor conditions. The 
factor of weight may not affect the cost of the 
floor slab itself, but it has an important effect on 
the cost of the supporting structural frame and 
the foundations. 

The maximum reduction of construction weight 
is attained by using the material which pos.sesses 
the greatest strength per pound of its weight. 
This is the basic principle on which was devel­
oped the new battledeck floor construction, in 

which all of the structural parts are made of steel. 
The related features are fire-resistive protection 
and soundproofing. The construction is made of 
small I-beam joists, 3. 4. 5 and 6 inches deep, 
placed 24 inches on centers for ordinary live 
loads, and u.sing 10- and 12-inch beams for heavy 
live loads. The top flange of the I-beams supports 
long .steel plates longitudinal with the beams. A 
space or joint is left between the edges of the 
|)lates. in which is made a weld that joins the 
plati-s to each other and to the top flange of the 
I-beam. The rigid joining of the plates and beam 
causes the combined construction to act as a T -
beam .section with its ncutnd axis close to the top 
of the beam. 

The compressive stress in the plates is approxi­
mately one fifth of the tensile stress in the bottom 
flange. The range of the weight and strength of 
the steel construction are given in these tables: 
For 3-inch, 5.7-pound I-beams and 24 by 3/16-
inch plate, the weight of steel per square foot is 
10.5 pounds and the coefficient of strength is 
25,000; for the 12-inch, 35-pound I-beam and 20 
by 3^-inch plate, the weight of steel per square 
foot is 41.4 pounds and the coefiicient of strength 
is 560,100. 

The economical use of structural material is 
evidenced by comparing the weight of floor con­
struction per unit of strength. Tliis is found 

A Battledeck Floor in Construction With Some of the Steel Floor Plates Welded to the Supporting Steel 
Beams or Joists 
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Prc-cast Gypsum Ceiling Tile M«al Lath and Plaster Ceiling 

to be imu>ually favorable in this type of Hoor. 
The several building> that have been constructed 
with this ty])e of floor are comparatively small 
and were erected by the owners for their own 
use. .\lthough (juite experimental in regard to 
labor co.st. load tests have demonstrated the cor­
rectness of the calculated strength and deflection. 

l'"roni the labor co>i data available at this 
time indications are that it wil l contribute ma­
terially to the economy of this type of construc­
tion. Welding in building construction is com­
paratively new. The interest aroused in this ty\K 
of floor construction has been sufficient to cau.se 
the development of an automatic electric arc 
welding machine which promises to materially 
reduce the cost of welding. In a recent demon­
stration made at the annual convention of the 
.\merican Institute of Steel Construction at 
IJiloxi. Miss., this machine made a .satisfactory 
weld at the rate of inches per minute. 

There are some practical difficulties of con­
struction caused by the natural irregularities or 
buckles in the surfaces of large steel plates. The 
buckles are sufficient to cau.se irregularities in the 
surface which would be readily apparent to the 
eye or to those walking over it. The.se irregulari­

ties can be corrected by ap])Iying >Iiij;lit but suf­
ficient thicknesses of mastic comi)ound to level 
ihc xurlace to a true plane and form a perfect 
foundation for the floor finish, such as linoleum, 
corl< or rul)l)"r lile. .Several of the largest steel 
plate manufacturers are prei)aring to pnxluce 
plates f rom which the buckles are eliminated, and 
cut to si/.e with close tolerances. 

l''ire protection is coiu'med principally to the 
ceiling, praeticallv the only vulnerable part of a 
floor construction. Protection can be provided 
by the ordinary metal lath and plaster ceiling at­
tached to the bottom flanges of the steel I-beam 
floor joists. Fire-resistive ceiling tiles of gypsum 
are made which are laid in on the bottom flanges 
of the beams. These tiles are 2 feet wide. 2 feet 
long, and 2 inches thick, and weigh from .̂ 0 to 
.̂ 2 pounds each, or about 13 pound> per xpiare 
foot. The pre-cast gypsum girder covering con­
sists of two pieces of flange covering which sup-
|)ort the vertical web-covering units. The web 
covering extends up to and supports one end of 
the ceiling tiles. This construction is similar to 
that used in hollow clay tile girder covering. The 
columns are covered with long slabs which have 
dovetailed edges which interlock with the adjoin-

Sample Installation of Pre-cast Gypsum Ceiling Tiles, Column and Girder Fire 
Proofing 
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ing slabs. When placed, the slabs are nailed to­
gether at the corners. 

This type of construction, as now developed, 
does materially decrease the weight of fire-re­
sistive floor construction and the girder and col­
umn covering. I t is probable that other fire-resis­
tive materials will he adapted to forms suitable 
for this type of floor. Tests have never been 
made to determine the effects of fire on top of 
any kind of fire-resistive floor construction. Ob­
viously, the hazard is limited because of the ten­
dency of heat to ascend rather than to descend. 
The performance of steel plate floors about fur­
naces and cupolas, notwithstanding their severe 
exposure, has been satisfactory. 

Sound transmission through this type of floor 
is an important matter. The rigidity and conti­
nuity of the construction in association with the 
thick gypsum ceiling tiles and a floor finish of 

linoleum, cork or rubber tiles, indicate a cjuiet 
floor. The limited experience has been satis­
factory. 

.\rrangements are being made to have authori­
tative and acceptable load tests made to de­
termine the strength, deflections and induced 
stresses. The effect of fire upon the ceiling wi l l 
be made according to the established methods, 
and also the effect of fire on top of the floor wi l l 
be investigated. Sound transmission wil l also 
be mea.sured. These data wil l determine the 
characteristics of this type of floor construction 
which is now being very generally discussed. 
The indications are that a very unusual, impor­
tant and economical type of floor constmction is 
in process of development. The engineering fea­
tures are entirely acceptable, and the remaining 
problems pertain to methods of construction, and 
they will imdoubtedly be solved quickly. 

Automatic Welder for Battledeck Floors 



# THE BUILDING SITUATION 
A MONTHLY REVIEW OF COSTS AND CONDITIONS 

Dl ' R l X C i the year 1929 contracts awarded 
for iK-vv construction work in the 37 stales 

t-ast of the Rocky .Mountains reached a total of 
$5.754._"^().5(M). according to the !•. W. Dodge 
Corporation. This figure represents a decline of 

per cent from the total tor 1928. Residential 
construction showed a marked falling off. wi th 
1''29 expenditures ol per cent below those of 
]''28. Xon-residential work, on the other hand, 
reached a new high level during 192".J with an in­
crease of 33X per cent over 1928. A l l of the dis­
tricts included in this survey with the exception 
of the northwest showed a decided slump in De­
cember as compared with December. ]92(S. rang­
ing f rom 17 per cent for New York and northern 
Xew jersey to 59 per cent for the middle AtlaiUic 
states. I n the northwest an improvement of 79 
per ceni was shown this ])ast December as com-
]),ire(l with December. 1928. Comparing Decem­
ber contracts with those of November, the Pitts­
burgh district showed a slight improvement of 
approximately 2 per cent, while the central west 
showed a more marked improvement of 13 per 
cent. A l l other districts showed decreases,— 
middle Atlantic. 49 per cent; New England, 34 
per cent; New York and northern New Jersey, 

A N N U A L C H A N G E S M O N T H L Y C H 

31 per cent: northwest. 31 per cent; southeast, 9 
per cent; and Texas, 7 per cent. 

Following the stock market break in October, 
it was expected that construction activity, which 
throughout the year had remained considerably 
below that of the previous year, would take a turn 
for the better, and this belief is still conunonly 
held. The marked construction decline during 
the month of November and again during the 
month of I)eceml)er seems to indicate, howexer. 
that some time is being required for the linancia! 
situation to become stabilized. I n the meantime, 
contemplated construction reported has shown a 
strong trend upward beginning with ()ctober 1 
;md continuing through December. The con-
teni])l.-Ued work reported during the month of 
December, for the 37 eastern states, amounted to 
.SS()4.220.f)00. This is 19 per cent above the 
amount reported during December. 1928. and 20 
])er cent more than that reported during Novem­
ber. 192*). and is the greatest volume of contem­
plated construction reported during any one 
month of this year, with the exception of March 
and . \ ] ) r i l . This seems to indicate that we are 
going into 1930 with a very favorable construc­
tion demand, likely to atTect building of all classes. 
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' " p J l J C S K variuus important factors ,<{ cIiaiiRC in the biiildinR siluatiun an- recorded in the chart given here: (D 
A Buildiii;/ Costs. This incUules the cost of labor and materials; the inde.x point is a composite of all available re­

ports in basic materials and labor co.sts under national averages. (2) Coinmadily Index. Index lignrc deterniiiicd 
by the United Stales Department of Labor. (3) Money Value of Contcinplalcd Construction. Values of building fi>r 
which plans have been tiled ba.sed on reports of the United States Chamber of Commerce. F . W . Dodge Cor]), and 
Emiinecring .\'ezcs-Record. (4) Money Value of Nczv Constnirtion. Total valuation of all contracts actually let. 
The dollar scale is at the left of the chart in millions. (5) Square Foot Area of .\ezv Construction. The measured 

buildings. The square foot measure is at the right of the chart. The variation of distances between 
volume lines represents a square foot cost which is determined, first by the trend of building costs, and 

volume of new 
the value and 
second by the quality of construction. 
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THE SUPERVISION OF COxXSTRUCTION OPERATIONS 
B Y 

WILFRED W. BEACH 
CHAPTER 14 

JOB PROGRESS 

W H E N our school house construction, which 
is being studied in these articles, was fairly 

under way, in Apri l , the architect at the tirne of 
his third visit took occasion to confer with his 
superintendent and the general contractor on the 
subject of a schedule of procedure. This is a fea­
ture too often neglected, which leaves the su])er-
intendenl without a definite guide as to W1U-IIKT 
proper progress is being made, when certain ma­
terials sliould put in their apiiearance. and w hether 
or not expediting should be resorted to. The 
schedule fixed ujjon the.se definite dates: 

Apr i l 30. Ba.sement walls completed and 
basement steel in place. 

May 1. Corner .stone laying ceremony. 
May 15. First floor slab poured. 
May 30. W alls and floor construction com-

I)leted to second floor level. 
June 15. Walls and floor C(mstruction com­

pleted to third floor level; brusement forms 
wrecked ; underground piping completed. 

June 30. Third story walls completed and roof 
framed: first story forms wrecked; basement 
floor slab laid. 

July 15. Roof and cornice completed; second 
storv forms wrecked; partitions and ducts in 
place in first .story; plaster started in basement. 

July 30. Suspended ceilings completed in third 
.stor\- and assembly hall; plastering in basement 
completed; tile work and floors in basement com­
pleted ; all roughing-in of piping, conduit and duct 
work completed. 

-August 15. Plastering in first story completed; 
boiler set. steam mains in basement under way. 

August 30. Plastering in second story com­
pleted ; first story corridor floors completed. 

September 15. A l l plastering completed; sec­
ond story corridor floors completed: glazing one-
third done: exterior painting and pointing done: 
premises cleaned. 

September 30. Thi rd story corridor floors and 
all .stairs completed; i)Iaster dry; all piping com­
pleted and temporary radiation in place; glazing 
two-thirds done : yard work 50 per cent completed. 

Octdber 15. Basement finish in place; glaz­
ing completed: yard improvements, including 
walks and paving, cotnplcted. 

October 27. (Roosevelt Day.) Flag raising. 
October 30. First .story wood tr im and floors 

in place: ba.sement and gymnasium completed. 
XoNcmbcr 15. .Second story wood tr im and 

floors in place: first story work completed. 

.November 30. A l l wood tr im and wood floors 
in place; second story work completed; first story 
furniture in place. 

I3ecember 15. AW contracts coiupleted ; all fur­
niture in place; building ready for acceptance. 

P.y referring to such a schedule, each contractor 
knows exactly what is expected of him in the 
matter of getting his materials on the site, coonli-
naling his work with that of others, and having 
his contract conii)leted on time. C"opies of the 
schedule were sent to the heating, plumbing and 
electric contractors and their concurrence secured ; 
and the general cotUractor was advised to do like­
wise with his subcontractors. The first scheduled 
date to be met was .April 30. when ba.sement walls 
were to be comi)leted and the steel for first floor 
construction was to be in place. I t was obvious 
that the first floor form work must follow the set­
ters of basement steel very closely i f this first 
date and the second were to he met. The fore­
man showed the superintendent how easily his 
crew, working six days a week, could meet the 
schedule: whereuptm the superintendent ])ointed 
cut that this made no allowance for time out for 
inclement weather, and hence it would be nutch 
safer to figure on a basis of four good days a 
week, and the crew was increased accordingly. 
I t thus appeared a simple matter to meet the first 
two or three dates, at least. 

In these early stages of the work, the usual 
iniml)er of volunteer observers congregated on 
the adjoining walks, day by day, enjoying the 
spectacle of the industry of others. Many of 
these were friends of local contractors and were 
eager for op])ortunity to find fault with what was 
being done and to gossip about it. Some ap-
])eared particularly concerned anent the ultimate 
destination of a steadily growing pile of stones, 
culled from the gravel because too large to be run 
through the concrete mixer. When a foreman 
delegated a laborer to drench these and distribute 
them in the basement wall forms by dropping 
them in at intervals, inmiediately after concrete 
was poured, these "sidewalk inspectors" were 
;igog. never before having .seen stone utilized in 
this manner and, of course, being unaware that 
rlu- specil'ications permitted such action. 

Before the day was over, each member of the 
board of education who could be reached had 
been confidentially advised that the foreman and 
superintendent were evidently conspiring in mak­
ing improper concrete by using a grade of gravel 
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coarser than any that a local builder would think 
of putting in high class work. The superinten­
dent of schools consulted his copy of the specifi­
cations but missed the pertinent clause. He called 
upon a local architect of his acquaintance who had 
never used large stone in concrete and who 
"didn't think i t helped it any." The chairman of 
the board was out of town, so the chairman of the 
building committee advised the school superin­
tendent to talk to the architect over the long dis­
tance telephone and warn him that there was 
"dirty work afoot" and that he had best make a 
trip over "on the quiet" and investigate. Instead, 
the architect telephoned his superintendent and 
inquired what it was all about. A t first, no one 
appeared to know, but he presently traced the 
com])laint to the lumber dealer, who handled 
broken stone and was responsible for most of the 
criticism of the use of pit-run gravel. The super­
intendent showed the sehool man the specification 
clause bearing upon the subject, and the latter had 
again to explain himself out of an embarrassing 
situation. I f a superintendent on a public work 
could be sure that he is the only individual acting 
in such a capacity, his duties would frequently be 
less onerous. 

I t developed early in the proceedings that con­
ducting a slump test (.see page 560, in the October 
issue of T H E F O R U M ) twice a day was an excel­
lent idea, not only as a check on the mix. but as 
an object lesson to all observers proving that op­
erations were being carefully watched by means 
of some scientific process new to the locality, but 
well understood by those in charge. The man 
assigned by the foreman to watch the forms just 
ahead of p>ouring w-as also employed to make these 
tests and quickly mastered the task. Being an ex­
perienced concrete worker, he was easily inducted 
likewise into the mysteries of the water-cement 
ratio, and hence little difficulty was experienced in 
that direction. He was not, of course, to be de­
pended upon to relieve the superintendent of any 
of the responsibilities of supervision. The latter 
continued to give close attention to every pha.se of 
concrete construction. I n this, he was fortunately 
favored by a good going organization imder the 
right kind of foremanship; but. nevertheless, 
there were several things to which he was com­
pelled to make objection from time to time. For 
instance, some of the bugg>-men considered i t to 
be their duty to their employers to shovel drop­
pings of flux into the buggies or forms as op­
portunity offered. Then, the "straw bosses" or 
sub-foremen were not always diligent in bulk-
heading the end of a " run" in the middle of a day. 
but would, i f not prevented, return to it at their 
convenience, to treat it in all respects as freshly 
poured flux. This was in no case permitted, after 
the deposit had lain untouched for more than one 

and one half hours. (See pages 562 and 563 in 
the October, 1929, issue of T H E A R C H I T E C T U R A L 

F O R U M . 

A t the end of the first day's run with the large 
mixer, the superintendent observed the buggy-
squad in the act of running the washwater f rom 
the mixer into their buggies to dump into the 
forms. When stopped from doing this, the con­
crete foreman insisted that such had always been 
local practice,—that it appeared to benefit the 
flux by making easier the manipulation and level­
ing of the top material in the forms. This the 
superintendent admitted might be true of ordinary 
concrete construction, but he called attention to 
the close adherence on this project to the water-
cement ratio, by virtue of which the correct 
amount of water had already been incorporated, 
and hence no more was needed until for curing. 

The most onerous item of inspection in connec­
tion with the concrete work was seeing that all 
reinforcing members were placed exactly where 
they belonged. (This subject is discussed more 
fully in Chapter 10, "Concerete Reinforcement 
and Other Buil t- in Members"; see page 565 in 
the October, 1929, issue of T H E . \ R C H I T E ( T U R . \ L 

F O R U M . ) Nothing in connection with the produc­
tion of reinforced concrete is of more imjxjrtance 
than this, and yet a superintendent has continu­
ally to cope with crass carelessness in this partic­
ular. Af t e r stopping the entire work for half-
hour intervals on two occasions, the general and 
concrete foremen got together and henceforth 
coiiperated to give better attention to the placing 
and securing of rods and mesh, and much of this 
source of trouble was thereafter eliminated. 

Those who have followed this work may re­
call that the contract, as originally awarded for 
a .semi-fireproof building, was changed, early 
in the proceedings, to that for a much better grade 
of structure by the substitution of fireproof i>arti-
tions for the studding and wood lath that had 
originally been called for. These changes were 
taken care by the isstiance of Change Order No. 
2. which deducted $8,035 for the saving in wood 
lath and studding and allowed an extra of $25,735 
leaving a net extra of $17,700 to be added to the 
contract price. This covered the cost of hollow 
tile or gypsum blocks for all partitions above the 
basement, except a few that w-ere to be of solid 
plaster. 2 inches thick, on metal lath and small 
channel studding. The extra also provided com­
pensation (amounting to $1,200) for the increase 
in the steel columns and girders neces.sary to carry 
the additional weight throughout the building. 
The change made urgent the prompt revision and 
re-submission of shop drawings for steel and for 
the reinforcement of certain concrete beams ( f o r 
which $420 had been included in the extra), and 
hence the superintendent kept persistentlv at the 
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expediting of these, as well as that of the re­
inforcement for first floor slab, these two items 
constituting the first causes of possible delays. 

This subject of expediting is receiving much 
more attention in present-day construction opera­
tions than was formerly the case. Part of the 
carrying charge against any commerical building 
enterprise is the item of ground rental, which, on 
an expensive site, may amount to many thousands 
of dollars monthly. The architect is counted up­
on to assist in conserving this as much as possible. 
Days slip by rapidly on such work, and the archi­
tect and superintendent must keep all factors con­
stantly alive to the need of closest attention to 
proper sequence in the arrival of materials and 
men for every purpose. For this reason, there 
is now appearing in the specifications of some 
architects and structural engineers a particular 
clause on the subject, such as: 

"When, in the opinion of the architect, it may 
be necessary, in order to avoid delay or a continu­
ance of delay in any part of the work, he is 
privileged to provide personal tracing or expedit­
ing of the cause of delay and to assess the ex­
pense incidental thereto (not in excess of $100 per 
week in connection with any single item) against 
the contractor responsible for such delay; or, in 
case no such responsibility can be established, 
against the owner. Each party to this contract 
hereby agrees to pay the cost of such tracing or 
expediting, respectively, as so assessed." 

With the approach of May 1, the superintend­
ent was particularly concerned in two items focus­
ing on that date. One was the issuance of first 
monthly certificates to contractors; the other, the 
timely arrival of the cornerstone, for the laying 
of which formal ceremonies had hem planned to 
take place on May Day. I t was ascertained that 
the stoneyard (located in the architect's home 
town) which had the subcontract for the cut 
stone could not possibly have its first car loaded 
in time for deliver\' by Apr i l 30. and hence pro­
vision was made for delivery of the cornerstone 
by truck. Af t e r two or three telephone promises 
from the subcontractor for sheet metal work, on 
the subject of the cojiper box for the cornerstone 
deposits, the superintendent called at the shop 
on Apr i l 30. found that nothing had been done 
about it. and hence personally supervised its con­
struction and carried it to his office. He had once 
suffered the embarrassment of participating in a 
cornerstone laying ceremonial where the copper 
box was missing, and had likewise been concemed 
in another ceremonial which had to he postponed 
because of the non-arrival of the particularly 
neces.sary stone. He was determined that neither 
of these accidents should occur in this instance. 
Frequently, a superintendent is forced to a con­
clusion that he is the only individual to concern 

himself about the existence of these two impor­
tant items in such a program. A l l others appear 
to think that both stone and box arrive of their 
own accord. He had made sure that the box was 
so constructed as to be readily hermetically sealed. 
The hole in the stone had been cut in the bottom 
bed, so that the weight of the stone would safe­
guard its contents until such time as ample wall 
was built around it. Cornerstone boxes have been 
stolen by miscreants under the impression that 
they might contain articles of commercial value. 
For that reason, i f the hole is not in the under 
side, it should be effc-ctually walled in on the day 
the stone is laid. The former provision is simpler. 

As concerned the certificates to be issued, the 
superintendent's records showed the condition 
of the general contract account as of . '\pril 30: 
OriRinal Contract 
Change Order No. 1 
Change Order No. 2 
Change Order No. 3 
Change Order No. 4 

To!aI extras 
Total deductions 
Net extras 

Extras 
$ 467 

25,735 
115 
420 

$26,737 
9.952 

Deductions 
$1,917 

8,035 

$9,95i 

f716,437 

16,785 $16,785 
Total amount of contract, as of . \pril 30 $733,222 

In order to ascertain the amount that would 
be due on account to the general contractor on 
May 1, he and the superintendent jointly compiled 
an itemized statement comprising the various 
major items (these embracing the lesser) of the 
work, and allowances were made accordingly for 
labor and material incorporated in the structure 
and for other material on the site, as stipulated. 

(;i:XER.\L CONTR.\CT ESTLVI.\TE 
Divisions Contract Extras Dcduct's Net First Balance 

Contract Allowed 
Overhead $17,500 $115 $17,615 $11,615 $6,000 
Excavating 8.180 $1,917 6,263 5,500 763 
Concret 1 10.205 800 111.005 5.260 105,745 
Masonry 127,750 200 127,950 4,250 123,700 
Cut stone 25,000 25,000 250 24,750 
Str'l tile 8.030 13.620 21,650 21,650 
Steel 16.220 1.200 17,420 6,600 10,820 
Mi-scel. metal 14,450 14,450 14,450 
Roofing 21,560 21,560 21,560 
Sheet metal 23,140 23,140 23,140 
Carpentry 115,050 267 2,500 112,817 112,817 
Plastering 74,820 10,535 5,535 79.820 79,820 
Marble, etc. 56,670 56.670 56,670 
Paint & glaz. 54.512 54,512 54,512 
Linoleum, etc. 21.500 21.500 21.500 
Furniture 21.850 _ 21,850 21,850 

$716,437 $26,737 $9,'»52 $733,602 $33,475 $700,127 
9.952 Deductions 

Net extras 
Original contract 
Contract, April 30, 

16,785 
716.437 First allowance 

$733,602 
33.475 

$733,602 $733,602 $733,602 

As is customary, the contract stijuilated that 
but 85 per cent of the architect's estimate of the 
value of material and labor would be due and 
payable each month, and hence it was necessary 
that 15 per cent be deducted f rom the allowance 
of $33,475 thus the first certificate read: 
Job No. 28017 Certificate No. 1 

Date, May 1. 1928 
To J. U . Petty, Clerk, Board of Education, 

East Millvil le, P .M. This certifies that, J. Q. 
Rrown, Contractor for the General Construction 

See page 788 in the May, 1929, issue of T H E A R C H I ­
TECTURAL F O R U M for details of Change Order No. 1, and 
page 129 in the July, 1929, issue for details of Change 
Orders Nos. 3 and 4. 
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for your Consolidated District School building at 
Ea.st Millville, is entitled to a first payment on 
account under his contr.ict to the amount of 
twenty-eight thousand, four hundred fiftv-four 
and 00/100 dollars ($28,454). 

(Signed) John .Smith Jones. .Architect.* 
The statement of accouiu. filled in on the mar­

gin of the certificate, read: 
Contract price 
Extras 
Deductions 
Total contract 
Previously allowed 
This certificate 
Allowed to date 
lialaiiic 

$716,4.17 
26.7.17 

9.952 
73.5.602 

0 
28.454 
J,S.454 

$71)11.127 

These records are given thus in detail, not for 
their intrinsic value, or because they are essentially 
the business of a hired superintendent, but for the 
purpose of impressing upon the yottng practi­
tioner the extreme importance of keeping his ac­
counts in perfect "shipshape," ready to be audited 
at any time, on short notice. Nothing is more 
exasperating to an owner than to find that the 
man on the work, be he architect or superintend­
ent, has gotten his records "balled up,"—cannot 
be de|)ended upon to keep them straight. Such a 
superintendent is quite likely to be replaced with­
out due formality. The appended statement on 
the certificate form, as received at monthly in­
tervals by the contractor, is all that is needed for 
comparison with his own books. I t constitutes 
the authentic record of the account, rather than 
does that gotten out by the contractor himself 
each month and sent to the architect, intended to 
be used as a ba.sis upon which the architect is su])-
ixtsed to prepare the regular estimate and certifi­
cate. Such statements are frequently subject to 
revision and must, in any event, bear the custom­
ary 10 to 15 per cent deduction for retention. 

Notwithstanding the fact that, by virtue of an 
ani[>le surety bond, an owner may consider him­
self adetpiately protected against any financial de­
fection on the part of a contractor, it is incumbent 
upon the architect to have positive knowledge, 
either that such contractor is promptly paying his 
bills or that his subcontractors, supply concerns 
and tho-se laborers who are directly employed 
have no intention of having recourse to the owner 
for any portion of their reimbursement. The 
mechanics' lien laWs. as they ajjpear in various 
forms on the statutes of all our states, were de­
vised to prevent either an owner or his builders 
from depriving any of those w-ho had supplied 

(*See form of certiiicate on page 3 0 1 in the February. 
1929. issue of T H E .A.RCHITKCTURAL F O U C M . Similar 
certificates, about the size of bank drafts, bound into 
books, may be had of arcbitectural supply houses. R e ­
ferring to the .same page, 3 0 1 . it will be noted that the 
"General Contract Estimate" comprises seven of the 
1 2 columns described on that page as being properly 
explanatory in a superinten(l>>"t's record of accounts on 
a construction operation. ) 

either labor or material for his building of their 
just recompense therefor. Thus its direct object 
was the elimination of the "shyster" contractor, 
to the advantage of his competitor who secured 
a sufficient coiUract price to enable him to pay his 
bills, and who was accustomed so to do. Theoret­
ically, a contractor may be supposed to pay his 
bills in fu l l each month, secure receipts therefor, 
then requisition the owner for 85 per cent of the 
funds so exjxinded, and carry the remaining 15 
per cent (most of which is assumed to be profit ) 
until the final payment is received. In actual 
l)ractice. this is scarcely recognized, even as a 
theory. L'ompetition between supply houses is 
generally so keen (except, perhaps, in the matter 
of prices) that they wil l go to considerable lengths 
in the sacrifice of their supposed benefits f rom 
lien laws, in order to assist those builders whose 
C M i i t i n u e d j)atronage seems attractive. This is 
fret|uently carried to a point of actual financial 
backing. .Ml of this has led to their assistance in 
the conniving of architect and owner to defeat 
the very law that was invented for the supply 
Cdiicerns' protection. Naturally, then, the archi­
tect is driven to accept so-called "waivers of liens" 
as evidence of the owner's protection, in lieu of 
receipts representing actual cash payments, if 
the supply concern or subcontractor is willing to 
take this chance. Out of this practice has grown 
the assumption that few. if any. contractors 
finance their operations further than is needed for 
meeting their payrolls, transportation charges, 
and other incidental costs that must be met in fu l l 
and with cash. Obligations to his regular sources 
of supply and to his "subs" are met by the average 
ctmtractor after he receives his monthly pay­
ments. Some of these creditors are willing to 
accept but 85 per cent, as the contractor himself 
does, waiting for the remainder until he receives 
his final payment. 

The effect of this credit structure uj)on the 
architect is not to lessen in any degree his respon­
sibility to his client. He understands that part 
of the service supposed to be rendered is that of 
keeping the owner out of trouble with the con­
tractor, his sul)ordinates. his sureties, or the 
courts. He fortifies himself, so far as the pos­
sibility of liens is concerned, by demanding the 
deposit of either receipts or waivers as a pre­
requisite to the issuance of each monthly certi­
ficate. In the ca.se of directly-employed lal)or, he 
may insist upon seeing either payroll signatures 
or canceled checks, though neither of these can 
be deemed |)Ositively determinate. 

The burden upon the architect incidental to the 
foregoing is frequently shifted to the .shoulders 
of the superintendent, especially if the latter be 
an experienced man or employed away from the 
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home office.* I f such a one be not diligent in 
watching this end of the proceedings, his care­
lessness may result in annoyance or undue ex­
pense to the owner and an allegation of lack of 
acumen on the part of the architect.** Our super­
intendent was sujjplied with the necessary waiver 
blanks by his home office and had no difficulty in 
getting them promptly returned, properly filled 
out, and signed by those factors of the general 
contractor who had so far functioned on the work. 
The other contracts awarded to date were: 

ne:Uing and ventilatinR 
PlunibinK and drainage 
Electrical work 

$75.70n 
5.1.(11111 
63,050 

No work was done on any of these except the 
])Iumbing contract, prior to May 1, and hence this 
was the only contract, in addition to the general 
contract, for which a certificate was to be issued. 
The superintendent estimated that the work done 
and the piping already laid or delivered were 
worth about $12.50. on which amount the plumber 
was entitled to a payment of $1062.50. To the 
surprise of the superintendent, the contractor's 
bondsman, the hardware dealer, called and pre-
.sented his waiver of lien and an assignment of 
the plumber's claim to the payment. A little in-
ve.stigation disclosed the fact that the former had. 
as yet. supplied nothing to the plumber for the 
school work, but expected to credit the amount 
of the certificate on a note due him from the 
plumber. This was frustrated by the architect's 
insistence upon receipts or waivers from the two 
concerns that had supplied the tile and cast iron 
pipe and from the man who had taken a contract 

(*Forms of waivers of lien can be had of stationers in 
cities 3Jid are worded somewhat in this form: 
"To Whom It May Concern:—Whereas the undersigned 

has been employed by 
to provide for a 

hnilding located at Street in the City of 
State of and owned 

by , 
Now. therefore, Ix: it known that the undersigned, for 
and in consideration of the sum of 
dollars, the receipt of which is herebv acknowledged, 
does hereby waive and relea.se any and all claim or rifibts 
of lien against the above described building or the 
premises on which said building is located, under the 
statutes of the State of relating to 
mechanics" liens on account of labor or materials which 
have been or may be supplied to said 
for .said building or premises. 

Signed 
Dated at 19 " 

.\fter "dollars" may be in.scrted "and other valuable 
considerations.") 

(**.\ young architect, engaged upon a public building, 
discovered too late that the general contractor was remiss 
in his payments to subcontractors and material men. 
When the issue was forced, it developed in connection 
with the contractor's financial failure, that, of the $28,000 
he had received to date, less than $5,000 had been ex­
pended on that particular work, for local labor, incidentals 
and one payment on the steel contract. The remainder 
had been diverted into the contractor's own pockets or 
used on other projects. It was with difficulty that the 
architect convinced the attorneys for the bonding com­
pany that tberehad been no collusion with the contractor.) 

for laying the tiling. Evidently the hardware 
man assisted the contractor in procuring these, 
as he e\entually secured the pa\-ment. 

On this subject of partial payments to contrac­
tors, it is the custom with many architects to rely 
largely upon the temporary suspension of the 
final payment as a means of holding a contractor 
to his financial obligations. Such payment or­
dinarily constitutes from 15 to 25 per cent of the 
amoutit of the contract and should be ample for 
the purpose, esi)ecially on public work, immune 
as such operations are to the process of me­
chanics' liens. But a clever rascal. incorj)orated. 
and intent upon "making a clean-up" on several 
contracts, just prior to bankruptcy, has many 
tricks "up his sleeve" and it is up to the architect 
and his superintendent to outwit him, i f pos.sible. 

One simple precaution that should always be 
observed is to re-check one's total estimate at 
the time the work is about two thirds complete. 
In this connection, it is well to bear in mind that 
the costs entering into the particular .structure 
are not necessarily nunkct prices at any stages of 
the work. In cdmpiling his monthly estimate, a 
superintendent is interested in current prices only 
as they supply a general guide. The actual cost 
of the building (or other contract) is the contract 
price at which it was sold to the owner. I f this 
price turns out to be too low, the loss, insofar as 
the architect is concerned, is distributed over the 
entire project, not confined to a particular item 
which might have been accidentally omitted from 
the bid figtire. Therefore, when an architect ex­
presses his opinion of "the value of labor and 
material supplied," he should be most careful to 
compile it as applied to his particular contract. 
regardless of what the contractor is actually pay­
ing, or claims to be paying. The latter may even 
be resorting to the old dodge of having supply 
houses j)ad his bills, or pay him substantial "draw­
backs" when the contract is complete. X'erily. 
the business side of architecture is no simple mat­
ter. Thus, i f an architect finds that his allowances 
of current prices for early work, such as excavat­
ing and concreting, are evidently leaving an insuf­
ficient balance for hardware and finishing, it is 
fortunate if he discovers the discrepancy in time 
to revise his estimate and tr im his remaining 
certificates accordingly,—and quite regardless of 
the contractor's protests. The latter, i f faced with 
a loss, wi l l likely try to take it out of his subs, 
may even resort to devious methods, such as 
forging waivers and receipts or having them 
signed by unauthorized individuals, all of w^hich 
demands the utmost watchfulness on the part of 
both superintendent and architect. Obviously, 
they should not depend too much upon the pro­
tection supposedly afforded by holding up the final 
certificate. They must "play safe" at all times. 



THE SUPERVISION OF CONSTRUCTION OPERATIONS 
(Continued) 
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I N A S M U C H as masonry materials are among 
the first to appear at the site of a proposed 

new building, these were discussed to some ex­
tent in Chapter 7, "Foundations and Masonry 
Materials." in T H E F O R U M for July, particularly 
common brick, structural tile and materials for 
concrete and mortar. Receipt of these materials 
for the school building we are considering was 
followed, early in May, by the arrival of face 
brick and the cut stone for window sills, belt 
courses and other t r im. 

Face brick is ordinarily specified to be selected 
by the architect, owner or building committee, 
and the contractor is allowed a certain arbitrary 
price per thousand at which they are to be pur­
chased, such price to be actual cost to the con­
tractor for the required number of brick, de­
livered at the site or free on board ("f.o.b.'") 
cars at the local station or building siding, as the 
case may be. I t is further provided that, i f the 
brick deteniiined upon vary in price from that 
stipulated, the difference in cost to the contractor 
is to be duly compensated for. I n our case, the 
specified price was $40 per thousand, "f.o.b. cars 
at East Mil lv i l le . " but the brick selected were 
priced to the board of education at $38. Know­
ing that a contractor frequently purchases such 
material at a lower price than that publicly quoted, 
the architect ordered the brick to be bought, but 
purposely delayed issuing the order for the de­
duction to which the district was entitled until a 
careful estimate of the required quantity could 
be made and the superintendent could inform 
himself as to the price at which they were being 
billed to the contractor. Some architects pur­
posely ignore these .special diiscounts to con­
tractors in connection with the cash allowances 
named in the .specifications, but others, more ex­
acting, insist u])on observance of the letter of the 
contract, even though the builder may be most 
recalcitrant in acceding to the deduction. 

Since the work of a superintendent brings him 
in closer touch than that of anyone else in an 
architect's organization with conditions as they 
actually exist, both in ccmnection with construc­
tion it.self and in the building material market, 
he is frequently called upon to prepare or check 
estimates and to supply information as to pre­
vailing prices for both material and labor. A l l 
experienced superintendents are ful ly capable of 
exercising this function, and hence it is well for 
the novice to educate himself by taking bills of 
materials off of drawings and preparing estimates 

ba.sed thereon. I f he can make himself depend­
able in such performance, he has materially in-
crea.sed his value to his employer. Various 
methods of estimating quantities of masonry ma­
terials, plastering, etc., are in vogue in different 
parts of the country, and these change f rom time 
to time. One niu.st. therefore, keep up to date, 
both in method of arriving at quantities and in 
application of prices thereto. The brick selected 
for facing for the school measured 8 x2]4 inches 
on the side and were to be laid with ^ - inch 
joints, and hence it was computed that they would 
run 6vs brick per superficial foot of exposed 
wall. For more detail in the estimating of 
brick and brickwork, the reader is referred to 
"The r.nildin^ l''.>tiniator's Reference I'ook" by 
Frank R. Walker, and other works on the sub­
ject, wherein each phase of building construction 
estimating is treated more or less exhaustively. 
The obsolete custom of allowing 7j-/. brick per 
.square foot, doubling corners and deducting noth­
ing for openings, was ignored by both contractor 
and superintendent, who were concerned only in 
the actual quantity to be purchased. Af te r de­
ducting the saving in openings and in the space 
occupied by stone belt courses, it was agreed that 
298,000 face brick would be needed; and the con­
tractor admitted that he was getting them at $1 
a thou.sand less than the price quoted to the 
board by the brick company's represeu.tative. 
Change Order No. 5 was therefore issued calling 
for a deduction of $3 per M on 298 M brick, a 
total of $894. I t was assumed that the estimate 
was sufficiently exact, but it was understood that, 
if it later developed to be materially at fault, a 
suitable correction would be made. 

These brick began to arrive shortly thereafter, 
and, as is not unusual, were found to vary some­
what from the samples to which they were sup­
posed to conff)rm. Being a finished material, 
perpetually ex])osed. face brick must not only 
equal the requirements for common brick of the 
best quality, but should be superior thereto in 
both composition and density, in order that they 
may weather permanently. This applies equally 
to pres.sed brick and to common or paving brick 
used for facing. I t is assumed that the approved 
samples meet these requirements. A l l that are 
delivered which do not equal the samples should 
therefore be rejected. The.se may be too soft, i l l -
shaped, off color, chipped or otherwise defective. 
I n order to simplify such rejection, without loss 
to the contractor or delay in the work, it is cus-
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tomary with some architects to stipulate that such 
culls f rom the face brick as are not unduly soft 
shall be used for the interior facing of parapet 
walls above the roof flashing, such facing to be 
completed, i f the quantity of such culls is insuffi­
cient, with the necessary quantity of the regular 
run of face brick. In the case under discussion, 
it was estiiuated that there would be about 20,000 
brick required for the inside of parapet walls, 
and that there would be less than that number of 
culls, i f the first shipment was a fair criterion 
of what was to be expected. The brick company 
was therefore warned that the brick were being 
culled in lieu of absolute rejection, and that f u ­
ture shipments must be up to samples or rejection 
might he expected. (See page 127 in July, 
1929, issue of T H E A R C H I T E C T U R A L F O R U M . ) 

The two other kinds of face brick.—glazed for 
certain wainscoting and enameled for the side 
walls of the swimming pool,—were definitely 
specified to conform to approved samples. These 
arrived later and were inspected with the same 
care that was exercised with other face brick. 

I n addition to the flat-tile arches used in first 
floor construction, two other kinds of structural 
terra cotta (commonly known as "hollow ti le") 
were called for in this school work,—"load-
bearing" for backing of outside walls above base­
ment (except in certain localities where a good 
grade of common brick was required), and "non-
load-bearing" for basement partitions, for back­
ing of brick wainscoting, and behind plumbing 
fixtures and as a first course under the gypsum 
blocks of all other partitions. Thus there were 
three \^mds and grades of hollow tile brottght to 
the building, and the superintendent was again 
supplied with approved samples with which to 
make comparison. The floor and load-bearing 
tile were shipped by a concern of good repute, 
and no trouble was experienced with them. But 
the tile for partitions were of a make new in the 
field and. as had been the case with the first 
common brick received, were shipped "kiln-run," 
regardless of the fact that the samples submitted 
had been carefully selected. Defective tile may 
be softer (more porous and less burned) than 
the grade demands, mis-shapen, unduly chipped, 
checked or cracked, or too light in weight. This 
last deficiency implies shells thinner than speci­
fied and is to be noted when samples are inspected 
for approval. The first carload of these tile was 
rejected in toto because of a large percentage of 
all shortcomings (except that they were heavy 
enough) : and because less than half were scored 
for plastering. Thereafter, the partition tile were 
culled before shipment, and little further trouble 
was had with this material. Since the chief fault 
with such title is breaking in handling, which 
renders the units unfit for laying or subsequent 

plastering, the contractor is likely to be as par­
ticular as the architect's inspector regarding their 
acceptance,—^but not too particular, because, i f 
these tile are too hard, they are not easily cut 
after being built i n ; and one mu.st unfortunately, 
count upon considerable cutting of such partitions 
in any building. On the other hand, the load-
bearing tile and those for floor arches must be 
free f rom flaws,—except the most trivial. 

Mortar for masonry consists of a mixture of 
sand with lime or cement, or both, tempered with 
the correct amount of clean water. I t is gen­
erally conceded that the sand need not be sharp, 
but it must be clean and hard and evenly graded 
from fine to coarse, though some tests have shown 
that a mixture of coarse and fine, with few inter­
mediate-sized aggregate, will produce the strong­
est mortar. "Coarse" sand consists of pebbles 
ranging f rom 1/20 to yi inch in diameter. When 
containing a very small proportion of finer ma­
terial, such sand is knwvn as "torpedo" in some 
localities, presumably to distinguish it f rom the 
sharp .sand required fo r plastering. "Fine" sand 
will pass a 20-mesh screen, but not more than 
30 per cent shotild pass a 50-mesh screen. Fine 
clean sand encountered in a building excavation, 
while too fine for concrete, may be suitable for 
mortar or plaster, or both, but this recjuires care­
fu l discrtmination. I t may be found that such 
sand, though in coiumon use in the locality, is, 
nevertheless, not regarded as proper material for 
use in first class work, but is simply another of 
those materials that are misrepresented to a su­
perintendent in the hope that he doesn't know his 
business. I t luay be too uniformly fine or soft 
or contain too much foreign substance, not dis­
cernible except by proper testing. 

The sand for mortar is mixed with the cement 
or lime in the proportion of 3 to 4 parts of sand 
to 1 of either the lime or cement (by bulk) or of 
an equivalent combination of the two materials. 
Thus, a "cement mortar" is one consi.sting of 1 
part of cement to 3 of sand; or, to improve its 
workability and add slightly to its waterproof-
ness, not to exceed 15 per cent of the bulk of the 
cement may be displaced by an equal quantity of 
lime. The cement may be Portland, of any ap­
proved brand (sitch as will pass the specified 
tests) or may be white Portland or waterproof 
Portland, as may be required for special pur­
poses. In localities where natural cement is still 
offered in competition with Portland, it may be 
used to produce a mortar .somewhat stronger than 
a simple lime mortar. "Lime mortar" consists of 
1 part of lime to 3 or 4 parts of sand, and is 
sometimes improved by the addition of from 10 
to 25 per cent of Portland cement, replacing an 
ecjuivalent quantity of the lime. "Cement-lime 
mortar" is produced by mixing 1 part of lime and 
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1 of cement with 6 parts of .sand. The kind of 
mortar to be used in each part of the work is 
.stipulated in the specifications, frequently fixed 
by local ordinance, and seldom left to the discre­
tion of the superintendent. His function is to see 
that pro])er materials are used in correct propor­
tions, that they are mixed in the right manner, 
and placed in the work as required. 

As to lime, the contractor is usually given his 
choice in the use of lump lime (delivered un­
slaked and usually in bulk ), or ready-slaked lime, 
called "hydrated,"' delivered in barrels in the 
form of powder. Lump lime, unslaked, must be 
"fresh." that is. it must be water-slaked before 
it has been exposed to the air long enough after 
leaving the kiln to become "air-slaked." A i r -
slaking causes the lumps to disintegrate and con­
tinues, more or less rapidly, deijending upon the 
amount of moisture in the atmosphere. Thus, 
lump lime, on account of its friabili ty, is accom­
panied by two kinds of powder or dust, that due 
to attrition and that resulting f n m i the slaking 
process. I n order to avoid receiving the latter, 
one is justified in insisting u])on the lime's being 
handled by forks, rather than by shovels, unless 
it can be proved that no air-slaking has begun. 
A n expert can judge this by feeling the lumps. 
I f they are covered with scant dry du.st of the 
.same color as the inside of the lump, they may 
be considered fresh : but. i f the dust coat is heavy, 
dark or moist, the lime has begun to deteriorate 
and should be rejected. Its usefulness Hes in its 
ability to unite with water to form a lime paste, 
which air-slaked lime will not do. Proper slaking 
takes a week or more in the process, and since 
the paste is unfit for use in mortar until slaking 
is finished, it must be allowed its fu l l time. This 
is freciuemly most inconvenient, and hence the 
increased use of hydrated lime, which, though 
more expensive, posses.ses the advantage of being 
ready for u.se as soon as it is mixed with water. 

In general, lime mortar is used for interior 
masonry, or cement mortar or cement-lime mor­
tar fo r exterior work and for jjiers carrying 
heavy loads, where quick-setting and minimum 
compressibility are sought; though, in some sec­
tions, notably in the Chicago district, lime mortar, 
straight or tempered, is used for outside as w-ell 
as inside walls. Having made sure of the suit­
ability of the lime, sand and water, one pays 
little further attention to the preparation of 
straight lime mortar. The ingredients for this 
are seldom measured, there being no gain in 
cheating such a mix. in fact any possible advan­
tage is (Hitweighed by the need of producing mor­
tar of maximum workability, which involves the 
use of between 3 and 4 parts of sand to 1 of 
lime, as is ordinarily demanded. An experienced 
mortar-mixer knuws. by t h e feel of the pa.ste 

under his hoe, ju.st when he has enough .sand to 
make good mortar. But with cement mortar, we 
have a different condition. Whereas, a 1 :3 mix 
is considered correct for general use. a workable 
cement mortar can be made as lean as 1 :() at a 
considerable saving. Hence these ingredients 
must be measured as accurately as for concrete. 

Then, too, the u.se of cement in mortar places a 
further burden on the inspector by recjuiring him 
to know that each batch is entirely u.sed before 
the cement has begun to set. Perhaps the chief 
objection to the use of this material lies in there 
being too little attention paid to this phase of 
the subject. I f this be true, as is the contention 
of the vendors of proprietary brands of ready-
prepared mortar materials, then much Portland 
cement is being wasted in the productiim of mor­
tar that is little, i f any, better than the lime prod­
uct. Obviously, this is simply a matter of writing 
the kind of specification that is exjjected to be 
carried out, and then enforcing it. I f not more 
than 10 or 15 per cent of cement is called for. 
this can be added to small batches after the lime 
has been worked. Put the superintendent on our 
school construction found that his specification 
called for a cement mortar. t(Mii])ered with 15 per 
cent of lime, for all exterior walls. 1 laving "been 
throtigh the mi l l " before with this requirement 
and knowing the custom of foremen to prepare 
plenty of mortar in advance and then to see that 
it is all used, regardless of deterioration, he took 
time to di.scuss the subject before the brickwork 
was started and had it distinctly understood that 
no cement mortar sliould stand longer than 30 
minutes after the water had come into contact 
with the cement, and that there should be no 
"re-tem])ering" imder any condition. Having es­
tablished these rules of conduct, the superinten­
dent still found that it was difficult to secure the 
kind of cooperation that would guarantee that all 
hands would live up to the letter of the .stipula­
tion. He could not object to the mixing of water 
into a batch that was too .stiff, but after timing 
several of these, he had some of them dumped 
and had less of this trouble thereafter. 

Of more trouble, however, was the proviso that 
all brick and tile "must be drenched, in warm or 
dry weather, just before being p'a;-efl in the 
wall." These materials are more or less absorb­
ent, and hence, if dry. will draw moisture out of 
the mortar and leave it granular, with insufficient 
water for the crystallization that is absolutelv 
essential in the formation of such a cementiu'r 
compound. But wet brick and tile are cold and 
slippery, and less convenient and plea.sant to 
handle than when dry : nor do they hold their 
position in a green wall as readily. 

Chapter 15 i^-Ul be cnutinncd in the Af^ril issue 
of T H E . \ R C F I I T E C T r R . \ L I ' o R U A f . 


