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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 P E R 

THE FUTURE IS WRITTEN IN S T E E L 

confident i n 
expressive 
. rise the 

S T R U C T U R A L S T E E L is the bone and 

sinew o f every great modern bui ld ing 
and bridge. I t lends courage to design, 
inspiration to imagination. Founded 
on steel's strength . . 
steel's known safety . 
o f steel's adaptabi l i ty 
cities o f the fu ture . 

Equal ly impor tan t is the service 
steel must per form i n the develop­
men t o f smal l s t ructures—homes, 
s m a l l a p a r t m e n t a n d m e r c a n t i l e 
houses, schools and small bridges. 
Here also steel brings sooner occu­
pancy, greater security, longer l i fe . 
S t ruc tura l steel eliminates shrinkage; 
facilitates alterations or additions. I n 
small as wel l as large bridges, steel 
long since proved its economic and 
esthetic excellence. 

Before bui lding anyth ing find out 
what steel can do for you. The I n s t i ­
tute serves as a clearing house for 
technical and economic in format ion 
on s t ructural steel, and offers f u l l and 
free co-operation in the use o f such 
data to architects, engineers and al l 
others interested. 

The co-operative non-profit service organization of 
the structural steel industry of North America. 
Through its extensive test and research program, 
the Institute aims to establish the full facts regard­
ing steel in relation to every type of construction. 
The Institute's many publications, covering every 
phase of steel construction, are available on request. 
Please address all inquiries to 200 Madison Avenue, 
New York City. District offices in New York, 
Worcester, Philadelphia, Birmingham, Cleveland, 
Chicago, Milwaukee, St. Louis, Topcka, Dallas 
and San Francisco. 

A F R E E E N L A R G E M E N T O F T H I S H I T C H F E R R I S S R E N D E R I N G , O N S P E C I A L 
S T O C K F O R F R A M I N G , W I L L B E M A I L E D T O A R C H I T E C T S O N R E Q U E S T . 

AMERICAN INSTITUTE OF STEEL CONSTRUCTION 
S T E E L I N S U R E S S T R E N G T H A N D S E C U R I T Y 
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THE STRUCTURAL DESIGN OF THE CHICAGO 
CIVIC OPERA BUILDING 

BY 

MAGNUS GUNDERSEN 
M K r C T l K A l , K M i l X K E K 

G R A H A M , A N D E R . S O . \ , P R O U S T & W H I T E . A R C H I T E C T S 

SE V E R A L unusual conditions were encoun­
tered in the planning and construction of the 

2 0 Wacker Drive Building, caused by its adjacency 
to the Chicago River and by the inclu.'^ion of the 
Civic Opera and the Civic Theater. 

FOUNDATIONS. The preparation for the founda­
tion construction required the erection of a cof­
ferdam along the Chicago River front extending 
from the Madison to the Washington Street 
bridge piers, which enabled the work to proceed 
under comparatively dry conditions. The rem­
nants of old foundations and former docks 
caused some difficulty in excavating for a new 
concrete dock and river wall. The old dock wall 
had been pushed about 2 feet out of alignment. 
The new concrete dock wall wil l always main­
tain the correct alignment. 

A concrete river wall about 3 feet thick ex­
tends from about 4 feet below the river bottom 
at the dock line up to the top of the dock wall. 
This wall is interlocked with cylindrical concrete 
caissons or piers which support the columns of the 
building. I n front of this river wall, extending 
several feet below the water level of the Chicago 
River, there is a concrete dock wall 5 feet wide 
and 8 feet high. This dock wall was poured in 
lengths of about 100 feet, the joints being sealed 
with a soft sheet copper stop placed 4 inches in­
side of the face of the wall and the joint filled 
with an asphaltic composition. Special precau­
tions were taken to produce a very dense and 
watertight concrete in the river wall. 

From the concrete foundation piers along the 
river line there was constructed a system of con­

crete cantilever beams below the basement floor. 
These beams are interlocked with the inner rows 
oi concrete piers and act as a series of horizontal 
struts which serve to transmit and distribute to 
the interior piers the lateral pressure of the 
river and impact from vessels against the dock 
wall. The foundation concrete caissons or piers, 
in general, extend to bedrock, which is about 115 
feet below the street level. The columns under 
the auditorinms and stages are supported by 
piers which extend down to hardpan, which is 
alxiut 60 feet below city datum. In some in­
stances, existing concrete piers which were used 
in the former buildings on this site were utilized. 
New piers were carried down alongside the old 
piers, and the column loads were distributed to 
them by steel plate girders. The piers extending 
to rock are made of a 1:1:2 concrete mix, and 
those extending to hardpan were made of a 1:2:4 
mix. These proportions were found to be the 
most economical because the largest pier extend­
ing to bedrock is 11 feet in diameter and, if built 
of weaker concrete, it would be 13 feet, 3 inches 
in diameter. The excess cost of the stronger cnn-
crete is offset by the reduced amount of excava­
tion and caisson lagging. The piers extending to 
hardpan present exactly the opposite conditinn. 
as 4 feet is the minimum diameter for digging, 
and that size could not be reduced by using a 
stronger concrete. The presence of large quanti­
ties of sand and water above the rock made it 
necessary to use light steel sheet piling in lengths 
of f rom 15 to 3 0 feet instead of the usual wood 
lagging, which is placed in lengths of about 4 
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Tlu' >ii.'i'I slu'ct pilinji' wa-, drixi'ii hy hand. 
The exti-nsion of the concrete river wall some 4 

biiiiw l l i f h t ' l ot the rivi-r was lu-oi-ssary in 
iirder in jjrnvidf an (.'tfectivr vvat^-rscal l)ci\\i-cii 
ihi- r ivcT and the interior of ihe hnildinj^. 'I'hi.-
dan.ucr was in the possibility of the hackwash ' i f 
the sti-aniers nndcrniining the wall hy semiring-
..ut thi- earth and cansin^' hydrostatic |)ri ' ->nrf 
uiidi r the basement lloor. 

S i R t i c n i R A L Di-s ioN. The s])c\-ial slructnra! 
lavonts ri-(|nired for the anditorinni and tlu-atir 
l)ortions in the l o w e r part of the bnildinjj. in con-
lU'.-tiun with the snpfr in i ]> .>M-d nff.ce bnildinj^- i>i)r-
lion in llie npper part, maile il necessary I n nsc a 
steel frame constrnction tliron<^diom. Tin- np])rr 
piir;ii>n was designed as a ty|)ical office b n i k l i n y 
with holluw lik- Hoors and i-diicrcte tircprootin.y; 
on the sk'i'l work. The assnoiation nf these iwn 
distinct s tyles of bnildinj; e^'nslrnctiiin neces-«i-
tated some very imricate construction in the 
transitiiin from one to the nther. I'recpienily. 
eolunm loads had to be transmitted from nm.' lo­
cation to another, which re(|uired the introduc­
tion of some one hundred ami twenty-unc licavx 
-teel ,t;irders and se\ i-nteen steel trussi-s. A r e ­
arrangement in ciilumn centers to a cousiilerahle 
extent was made at the 23d lloor. from which the 
colunms i'xi(.'nd upward to the 44th t1of)r. I'rom 
tlie J.̂ d lloor the re-lncated colunms extend down­
ward to the ceiling of the auditorium, where they 
are supji 'rted by trnsses which transmit the loads 
to columns that e.xtend directly to the foimda-
tious. A series of heavy s i c d girders is intro-
• luced at the 7th floor of the south wing to span 
a ci 'iling of tlie wide foyer. The colunms of the 
north wing in general are carried down to ilu-
4th floor leve l , which forms the ceiling o f the 
C ivic Theater, when- their loads are tran.smitted 
by trusses to cuhnnns extending down to the 
foundations, rnnsually high column loads,—the 
maximum being "..^(10.000 pound - nn one founda­
tion.—result f rom the ne."essiiy at times of con-
ci-mrating several eolmnn loads on one lower 
ci>lunm by means of girders or trusses. .Steel slabs 
were used for eolunm bases, the largest circular 
-<lab weighing about 14 tons rmd ha\ing ;i 
diameter of 8 feet. 2 inches and I S l j inches thick. 

The design of thi' trusses si)anning the main 
auditorium embraci-il >everal feature^ unusu.d in 
liuikling construction. ( )ne i m l " f these tru--',-> 
sujjports the columns for the upper .v stories of 
the tower, causing a much greater loail on one 
end than on the other. 'J'his imbalan.-cfl loading 
condition made different tyi)es of details inr the 
ends necessary. The high reactions involved 
caused the abandonment of the usual riveted end 
connections which would have introduced high 
secondary stresses tending to de\ilop nnusual 
!)ending in the colunms. 'i'o overcome this d i f -

f(7/216A 

m - Truss 0 

3-2f ^ K'J'-. 

71-6f 
201 

T r u s i No. 10 Supporting F ive Columns 

ticulty. it was decided t o use pin ami rocker shoe 
bearings. Five colunms are su])i)orted on tru>s 
No. 10. at one end of which a com])ressiou ineni-
ber transmits to the i)in a load of 5.7(X).()0() 
pounds, and another conijiression member trans­
mits 1,2C0,0(;0 pounds, together with a tension 
member carrying 2.300.000 pounds. The total re­
action at this end is 6.300.000. ;uid the total load 
on this truss is 11.000.000 poun(l>. 

To take care of these extremely high stresses, a 
20-inch pin was used sujiported in a steel casting. 
This truss has a com])aratively short span of only 
73 feet and weighs 32.̂  tons, one of the nu'inbers 
of which weighs 46 tons. Trusses .\os. 1 t o S 
over the main auduorimn have spans rangmg 

-t 'rCaniilevcr-.'. 
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River and Dock W a i l s and Interior Bracing 
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to Seventh Floor; 8. AYz lo Sixth Floor; 9, T h i r d to Fourth F loor; 10. Ninth to Eleventh Floor; 12 to 15. Fourth to Sixth 
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Top P l a n 
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G i r d e r MG-7 
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Plaster line. 

fire proofing-

H5.000 ' 
E l e v a t i o n 

Cantilever Girders for the Balcony 
Showing the Method of Passing 
T h e m Through the Fulcrum Girder 

from 90 to 120 feet, with loads of f rom 3,200.000 
pniind.s on truss 1 to 7.400,0CX) potincLs on 
truss No. 6. The e.xtrenie size and weight of the 
members necessitated their erection in the field. 

Wi.ND BRACING . A wind pressure of 20 pounds 
per square foot was u.sed on the main Iniilding and 
30 pounds per square foot on the tower for the 
designing of the structural steel frame. Where 
the top and bottom shelf connections made of 
wide llaiige I-beams were insufficient, gusset plate 
brackets were used. .Across the narrow width of 
the tower it \\as necessary to use these special 
flange wind-brace connections on the exterior and 
all of the interior colunms from east to west. In 
the north and south direction it was necessary to 
use them only on the exterior wall coluiini>. 
Horizontal wind-bracing diagonals made of 8 x 
^ j - inch bars were used at the 23rd, 13th and 7th 
floors, utilizing the floor beams and girders to 
form the chords. Because of the necessity of 
providing open spaces or courts on both sides 
of the main auditorium, required by city ordin­
ance. si)ecial bracing was needed on either side 
of the auditorium. The rear wall of the stage 
of the Civic Opera House, extending f rom the 
basement to the 13th floor, was braced with a 
system of vertical diagonals. A mezzanine and 
two balconies extend across the opera auditorium. 
I t required much skill and ingenuity to maintain 
the proper sight lines and provide the necessary 
structural con.struction within the limited head­
room. Tliis necessitated the combination of canti­
lever balcony girders with fulcrum girder-. 

The cantilever could not be supported on top of 
the fulcrum girder and the tension member of the 
cantilever girder was passed through the web of 

the fulcrum girder, and because of this the com­
pression member of the fulcrum girder wa> re­
inforced at these points. The compression mem­
ber of the cantilever girder is in the same plane 
with the bottom member of the fulcrum girder, 
and the load is transmitted through it by means 
of a lie-plate. Diagonal girders used in the 
balconies support the fulcrum girder. This 
materially reduces the length of the fulcrum 
girder, which in the mezzanine balcony is 84 feet. 
9 inches long. These reductions in girder length 
materially reduce the deflections. 

XoTK. The illustrations for this article were furnished by 
courtesy of The lliiiiiiiecrinii \'cw.i-Rci ortl. 

Co! 61 
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ACOUSTICS OF THE CHICAGO CIVIC OPERA HOUSE 
B Y 

PAUL E. SABINE 

FOREWORD 

W H E N the design of the Civic Opera House 
was started by the architects, one of the 

three primary considerations had to do with 
the acoustics. The tradition of the great acoustical 
reputation of the old Auditorium made the sub­
ject important, and the best available information 
was studied and the foremo.st acoustical engineers 
were consulted. The defects and advantages of 
existing buildings were observed, and out of it 
all the three essentials which were kept in mind 
came to be ( 1 ) the proper reverberation period, 
( 2 ) the absence of echo, and ( 3 ) the proper re­
inforcement for the distant seats. 

With as general an understanding of sound re­
flection as could be obtained, the section was 
studied to let sounds carry to distant seats and to 
be unechoed except for inaudible differences. The 
volume was checked roughly with the volume of 
the nearest sized auditorium available.—the Chi­
cago Auditorium,—with the knowledge that ab­
sorbing areas could be increased or decreased. 
General criticism of curved walls and ceilings as 
concentrating influences on sound waves caused 
us to use square lines, and with these general re­
quirements an architectural scheme dividing the 
auditorium into equal bays, stepping up, was 
evolved. 

In carrying out the general purpose to insure an 
auditorium that should have excellent acoustical 
properties, the architects were guided by the gen­
eral principles laid down by Wallace Clement 
Sabine, founder of the science of architectural 
acoustics. In order to apply these principles most 
effectively to the immediate problem in hand, pre­
liminary plans were submitted to Paul E. Sabine 
of the Riverbank Laboratories, who had made 
previous studies of the acoustics of a number of 
concert halls, and the final plans were developed 
with the results of these studies in mind, incor­
porating those features that seemed desirable for 
acoustical reasons, and which were not incompati­
ble with other necessities of design. The de­
veloped plans were then submitted to other men 
whose pre.stige was national and whose opinion 
was of value. The reports of all of them, now on 
file in the architects' office, were favorable, and 
the building was designed accordingly. 

In this connection it is a pleasure for me to 
acknowledge gratefully the services of Dr. 
Sabine, and the cooperation of Professor Dayton 

C. Miller of the Case School of Applied Science. 
Clifford M . Swan of New York. R. V. Parsons 
of the Johns-Manville Corporation, and Wallace 
Waterfall of the Celotex Company. 

A L F R E D S H A W , 
For Graham, .'\nderson, Probst & White 

WI T H due apologies for use of a hackneyed 
and overworked phrase, it may be said that 

within the last 25 years the American public has 
become ''acoustic conscious." Slowly but surely 
j)eople generally have come to realize that good 
hearing conditions in an audience room are no 
longer the result of a combination of ha]>py ac­
cidents, but that they may be provided for with 
the same assurance as are good lighting and ade-
i|uate ventilation. As a result, the architect who 
plans an auditorium that turns out acoustically 
impossible is no longer excused as being a victim 
I if lamentable but pardonable circumstances. Con­
versely, when a new auditorium proves to he what 
its name implies.—a place where would-be hearers 
can hear.—the happy result is credited to the 
architect's successful planning rather than to his 
good luck. 

W i t h this fact in mind, the architects for the 
new Civic Ojiera House. Messrs. Graham. .Ander­
son, Probst & White, admitted at the very outset 
that acoustical requirements were of primary im­
portance in the design of the new Opera House. 
The results have proved so satisfactory alike to 
nmsicians, critics and the public generally, that it 
seems worth while to set forth briefly the prin­
ciples that were taken into consideration in the 
design of this hall. The writer of this article takes 
credit only for the very minor part of supplying 
the specialized technical information called for in 
successful acou.stic design. Credit for the far 
more difficult task of applying this information 
t i l the p.'irticular j)roblem in hand, without doing 
violence to the simultaneous demands of good 
construction and good architecture, nuist go to 
the architects. 

There are three main requirenienis in the acous­
tic design of a large concert hall. First, contours 
should be such as to eliminate the possibility of 
there being undesirable retli-ctions and concentr.i-
tion of reflected sound. Second, contours should 
be such that the reflection of sound f rom the 
bounding surfaces will serve the u.seful purpose 
of reinforcing the direct sound, particularly for 

5<W 
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in t l if rear pdrtiinis of thi- hall, and ihird, 
I idtal sound ai>.>^or|)tion in the hall should be 
adjusted til till- \oliune. so as to give a desirable 
reverberation time. The rtr>t and second re(|uire-
inenl-. are iml independent. They are perhaps 
(inly ihe ne,L;aii\e and positive statenient> of the 
>aine thiui.^.—namely, to ])rovide that the in­
evitable retleetions from walls and ceilinjj; shall 
prmn ite rather than interfere with <;ood heariuf^;. 

In iirder to deal intelli<;ently with the particular 
prMblem. tlu' results of coinparative sliulies of a 
munber of e.\islin_i; concert halls which are 
ai(iu>lically satisfactory were used. Of these, the 
hall approximalini; most closely in recpiired seat-

cajiacity was the Chicajjo Auditorium, the 
former hume oi ihc Chicago Civic Opera, which 
has for years lield a well deserved reputation for 
having good acoustics. Miirei-\cr. a i^nmewhat 
detailed study of thi.s hall had been made by the 
writer several years earlier, so that it served as a 
n>c:"ul j»oint of departure for the acoustical 
though not the architectm-;il di -i^n n\ the new 
< )pera Ilotise. A com])arison of tlie Iwo halls 
inav therefore prove instructive. 

\s will be noted, the ])lan of the Auditnrium 
is essentially rectangular. The twn rows nf 
boxes. e.Mending almost entirely around the main 
floor, give the familiar ""hi irseshoe." The lower 
line of tile first balcony begins immediately 
rd)o\e the second tier of Imxes. and as seen on 
the section, this first balcony has an extended 
sweep free from the overhangof the gallery .above. 
It will be noted further that the line of the bal­
cony sldpe is considerably lower than the sight 
line from the stage, a fact which lessens the 
dinnnution of sound fur thnse in the rear of the 
balcony, due to its pa.ss.-mv immediately over the 
absorbing siu'face of the audience seated in front 

T h e Chicago Auditorium C e i l ­
ing is El l ipt ical in Crois Section, 
with Four Horizontal Planes in 

Longitudinal Section 

of them, b'urthermore. there i> a certain degree 
of u.seful reflection of sound to a portion of the 
balcony from the last nf the main ceiling arches, 
so that this lir.st balcony alTord.^ a large number of 
seats in which, through features of tlesign. the 
hearing conditions are exci-llent. The I'xpi-rience 
of auditors in these seats is an out.standing asset 
of the reputation f(»r having good acoustics which 
the Auditorium enjoys. 

The <lesign of the main cc-iling has certain 
acoustical virtues. V iewed in transverse section, 
this is a series of exjianding semi-elli])tical arches. 
This stepped design reduces the ceiling height at 
tile front over the main floor to only 45 feet, a 
di-lance whicli is sufficiently small to obviate 
there being perce])tible echo in the front si-ats 
due lo retlecti<in from the ceiling. This height 
increases to feet at the last of the series of 
.arches, but the oblique incidence of sound orig­
inating on the stage npon this portion of the ceil-
in- snrface throws the rellecled snund back into 
the balcony where the path diflerence between the 
direct and reflected sound is sufficiently small to 
render the reflection an aid to hearing rather than 
.in annoying echo. Furthermore, the vertical 
bre.aks in the ceiling line serve to render the entire 
ceiling a series of limited areas from which the 
snnnd is. to a large extent, diffracted rlifl'usely 
rather than reflected geometrically, as would be 
ilu- case from .a continuous unbroken ceiling sur­
face. I'inally. and most important of all. this 
arr.angemenl elVi-cts a considerable reduction in 
the total volume of the hall, thus decreasing the 
amount of the revi'rbi-ration. which according to 
tin- .'̂ .abine ei|nalion is directly proportional to 
the \iilinne and inversely pro]Mirtional to the total 
absorption. Tin- radius of the main cm'vature of 
the ceiling arches in the Ir,ans\ersi' section is ;ip-
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Longitudinal Section of the 
Chicago Auditorium, Showing 
the Distances from Various 

Points to the Stage 

]>ro.\imately twice the ceiling height, giving a cur­
vature sufficiently slight to prevent focusing of 
snund reflected from the ceiling. These are the 
mure inipurtant features of the design which con­
tribute to the desired acoustical result. In the 
light of our present knowledge of the subject, 
there are certain .-ilterations that would be in the 
direction of an improvement, and these will be 
pointed out in our cmisideratiim of the new ' )pera 
I I (luse. 

A s will be seen, the plan of the latter is sijatn-
late, a shape which gives no cross room reflection 
from the .-ide walls. It will be noted that the side 
wall refle.'tious are to the rear, with in every case 
a path diff'erence between direct and reflected 
sound sufficieiuly small to produce useful rein­
forcement. Aconslically this is a better ])lan than 
that of the old Auditorium, since the reflections 
from the side walls imj)rove the hearing condi­
tions in the extreiue rear seats of the luain floor 
under the boxes. Turning to the longitudinal sec-
lion, we find a .series of expanding bays, with Hie 

ceiling stepjjed up at e(|ual intervals to the ex­
treme rear above the balcony. I t will be iinted 
that the T^lope of tlie ])roscenium is such as to re­
flect sound from the stage u])war(l into the second 
balcony, and further, that the successive ceiling 
steps, with the exception of the first, .serve to give 
useful reflection into the balconies where it i.> 
needed rather than to the main floor, where it 
would be worse than useless. The result of this 
direction of the reflected sound to the rear is >" 
marked that conversation between the extreme 
rear of the upper balcony and the stage, a distance 
of about 18.̂  feet, can be carried on with remark­
able ease and clarity, so that the seats in the 
u])per balcony are quite as satisfaclor\' from tin-
standpoint of hearing as are the seats nearer the 
stage. This effect, be it noted, is .secured without 
resorting to any unusual architectural means. 
.Architecturally, the ceiling line is easy and 
natural and clearly dicl:ited by the practical struc­
tural necessities of the situation to provide s])acc^ 
for the heating and ventilating apparatus. 

Floor P lan of the Chicago 
.Auditorium, Showing the P r i n ­

cipal Dimensions 

- J 
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T h e C i v i c Opera Auditorium. 
Showing the Horizontal Ceiling 

Planes of Different Levels 

R E V l i R B E R A T I O N 

The prolongation of sound in a room after 
the source ha^ ceased to operate is technically 
known as reverberation, and experience has shown 
that this is the most important single factor enter­
ing into the acoustic projx^rties of a room as a 
whole. The numerical measure of reverberation 
has been defined in two ways, either as the time 
required for a .sound of any given average initial 
intensity to decrease to 1/1.000.000 of that in­
tensity, or as the duration of audible sound from 
a sustained source of specified acoustic power, 
measured in terms of the threshold of audibility, 
to decrease to the minimum audible intensity. 
The first leads to the very well known equation: 

(1) To = 
.05 V 

in which V is the volume of the room in cttbic 
feet, and a is its total absorbing power in square 
feet of perfectly ab.sorbing surface. The second 
gives the equation: 

(2) 7-, = .0083 ! (9 . 1_Iogf l 

I f the reverberation time is too great, the over­
lapping of successive sounds blurs the fine effects 
of music, and is fatal to the clear understanding 
of speech. I f it is too small, the efifect is to pro­
duce dullness and loss of tone volume, objec­
tionable chiefly to the performers, who experience 

Longitudinal Section of the Civ ic 
Opera Auditorium. Showing ihe 
Zones of Sound Reflected from 

the Horizontal Planes 
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T h e Civic Opera Auditorium, 
Showing the Surroundings of the 
Stage and the Horizontal Ceiling 

a sense of not securing musical results commen­
surate with their efforts. One seeks for the 
golden mean. I n the present instance, the rever­
beration time of the Auditoriuiu, which had been 
determined in the study already referred to, was 
taken as the most desirable value to be attained. 

I n measuring the reverberation time an organ 
pipe (pitch 512 vibs. sec.) was used. The acous­
tic output of this pipe was determined by 
measurement of the reverberation time, using it 
as a source of sound in the sound chamber of the 
Riverbank Laboratories. Wi th this source, the 
reverberation in the Auditorium was measured, 
and from this time and the known acoustic out­
put of the pipe, the total absorbing power of the 
em])ty Auditorium was determined. The results 

obtained were: 
\'olume, estimated f rom plans *'J4,000cu. f t . 
Seats 3.400 cu. f t . 
Total measured absorbing power, 

empty room 16,600 units 
Total computed absorbing power, 

seats occupied 24,400 units 

Reverberation Time = '^^^^ ^ (9.1—lop-a) 
a 

Empty room 2.3 seconds 
With capacity audience 1.48 seconds 
The problem then was to provide conditions 

that would give these same reverberation times in 
the new hall. The estimated volume was 842,000, 
with a seating capacity of 3,600. The estimated 

AISLE 

AISLC 

Plan of the Civic Opera A u d i ­
torium, Showing the Zones of 
Sound Reflected from the Side 

W a l l s 
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items of ab>ori)lion were: 
.\bsorbing power of unfurnished 

room (walls. Hour and ceiling) 3,210 units 
•Jpenings and furni,--hings n\ boxes S''() units 
Carpets in aisles 3200 x .25 800 units 
W all draperies 2500 x .40 1.000 units 
Uphol.stered chairs (3(.00 x 2.3 i S.2S!) units 

T(ttal absorb ing pi twer 14.180 units 
L'om])Uting the reverberat ion t imes, u s i n g this 

value f o r a in the f o r m u l a , we have . withi'Ut 
audience 

^ 1 = 
.0083 X 842.1). 10 

14,1S(. 
(9.1—4.15) = 2.44 sees. 

Tu comjiute the time with an audience, we sub­
stitute for the 3,600 empty seats with an ab>orIi-
ing power of 2.3 per seat, 3,600 occupied seats 
with an absorbing power of 4.6. giving a total 
absorbing ])o\ver with an audience of 22,460 units. 
For a capacity audience, then, we have. 

,n(is.̂  2.(1(1(1 
22,460 

(9.1—4.36) = 1.47 sees. 

The collected flata for the two rooms are: 
.1 hsarbiuii .1 hsorliiiiij 

\'oIume Seating Power Power 
(empty) (occupied) 

Auditorium 924.0a) 34(X) '̂ 16.6(30 *24,400 
( ivic ( )pera 

Hou.se 842.0(^) 3000 ^-M4.186 * '̂'22.460 
measured. ** com])uted. 

Rcverbenitwii 'rime 'J\ =.0083 - ^ ' ^ . l log a) 

.ludilorium Cit'ic Opera 
House 

.\o audience 2.30 2.44 
Capacity audience 1.4S 1.47 

I 'sing the older formula 

7 n = .05 V/a we have 

Xn audience 2.78 2.96 
Capacity audience 1.90 1.88 

The foregoing are the results anticipated in the 
new hall. Upon completion, careful tests Avere 
made in the empty hall to determine how closely 

actual conditions approa.-hed those predicted. Us­
ing a source of sound calibrated b\ timing the 
reverberation in the sound elianibcr, ihe v.-wv-
berati(.in in the hall was measured, and from thi> 
measured time the total absorbing power was 
coiuputed. Thi< measured value was 13.830 units. 
. I S compared with a comi)Uted value of 14.186 
units, an agreement which is probably closer than 
would ordinarily be expected. This difference of 
Zyj per cent between the jiredicted and actual 
values of the ab.sor])tion of the unoccupied hall 
makes an eqtial percentage dilTerence in the 
reverberation time for the empty rnoni . and t>i 
less than 2 per cent when the seat> are all filled. 
This dilTerence is lielow what can be ulist-rved b\ 
ordinary auditory experience, and certainly well 
within the hmits of accuracy of experimental de-
ternn'nalion. so that one may say th;it the actual 
reverberation is in excellent agreement with that 
jiredictcd in advance of construction. 

Moreover, this value of the rex erlieration time 
is very close to the average of that of the existing 
concert balls studied in connection with i l i is 
problem. Included in the li.st were halls with 
volumes ranging from 320.000 to "(M).OIK) cubic 
feet aiifl with seating capacities of lutween 1600 
and 3-K)0. The .shapes varied from the • ' l iorM-
shoe" of the older type of opera house to the 
rectangular form of the usual orchesir.al concert 
hall. ( ) f the examples studied, the reverberation 
times 7", all lay between 1.20 and 1.64 seconds 
with an average value of 1.43 seconds. The close 
approximation to this value of the rexerberation 
time of ibe new hall with its .satisfact.«rv acoustic 
properties emphasizes the paraniMvini im|X)rtance 
of reg:irding reverberation as a determining 
factor. 

Summarizing the results n f this experience, 
and the studies made in cnnnection with it. we 
may say first, that in designing for good acou>-
tics. plan and section contours should lie such as 
to give a general rellection ni sound [i> the ex­
treme section of the area rather than I ' l ]>ortions 
near the stage, and .second, that the absorbing 
power should be adjusted to the volume, so that 
the reverberation time for rooms of from 3(X).0(X) 
to 1,000,0(X) cubic feet in volume will be 1.4 
.seconds with a tolerance of 0.2 second on either 
side f)f this value. 



STAGE EQUIPMENT AND LIGHTING 
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01' G R A H A M . A N D E R S O N , P R O B S T \ W I I I T K . A K C I I I T E C T S 

' T ^ l l l - ' stage e(|uii)ment provide<l in the new 
JL ChicaKo C"ivic Opera House is probably the 

most highly developed and elaborate of any in 
this country, i t has many unique features and is 
exceptionally complete and carefully considered 
in every detail. The stage is 120 feet in width at 
its widest point and 75 feet in depth, and the 
gridiron floor is 145 feet above the stage level. 
The gridiron height is of great importance, as it 
govems the possible sizes of drop curtains, cy-
cloramas. trees, foliage, and so forth, for outdoor 
scenes. The pro.scenium opening is feet wii le 

and 35 feet high. 
STAGE FLOOR AND TRAPS . The working stage 

is arranged in an unusual manner to make it ex­
tremely flexible for various productions. .•Xbout 
6 feet back of the proscenium a steam device is 
provided which produces a cloud effect covering 
the entire proscenium opening with vapor when 
desired. Immediately l)ehin(l this are three sec­
tions of stage floor which roll away to the sides. 
They vary in depth from 2 to 4 feet, and each 
section is 4 feet wide. They are of value in the 

setting of flights of stairs, individtial traps, and 
so forth, and are controlled from below the stage. 
An area 40 feet deep by 50 feet wide is arranged 
in sections on hydraulic rams so that any portion 
of the stage can l>e raised, lowered or tilted to an 
angle above 35 degrees. Kach such section is 4 
feet by 25 feet wide and is controlled from a 
main station located on the basement mezzanine 
floor at the right of the .stage. A roll-away floor 
can be pulled in from the side to fill in the space 
left bv the low-ering of any section. 

A uni(|uc- storage chamber for rolled drop cur­
tains is provided ju.st in front of the rear wall 
of the stage. Thi.s consists of a large trap 5 feet 
by 75 feet in width which can be raised 5 feet 
above the stage and which can be lowered to 35 
feet below the stage. It descends into a vertical 
vault, provided with racks for the drop curtains, 
which provides storage space for 2,000 drops. 
The vault is both fireproof and dampproof and is 
shown in the sectional drawing on page .597. 
Pressure for the hydraulic .sy.stem is provided by 
a compression tank pumping system in the sub-

The Stage is Divided into Sections W h i c h can he Raised or Lowered 

005 
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V i e w Back-Stage Showing Equipment 

basement. There are two pres?iure tanks, one ex­
haust tank, and three 300-gallon-per-minute cen­
trifugal pumps driven by 50-horsepo\ver motors 
with automatic starters and pressure regulators. 
Two air compressors are provided to keep the 
proper air pressure in the tanks. A pressure of 
12.3 pounds per s(|uare inch is carried throughout 
this system, and the l i f t ing capacity of the largest 
trap is seven tons. 

CURTAINS . There is a h}draulically-operated 
steel fire curtain of 15 tons in weight, equipped 
with a system of (hiuble ec|ualizingcounterweights 
controlled f rom either side of the stage. I t is 
made of special steel plates braced and trussed on 
the rear, which is covered with vitrified a.sbestos. 
The curtain can be operated in 20 seconds. 

Immediately behind the steel curtain are 
twd fast-working, hydraulically-operated curtaiiii^ 
wbich have a maximum speed of 15 feet per sec­
ond and which can be operated f rom a control 
station at the right of the stage at any lower 
speed desired. One machine operates the main 
curtain, which is of the drape type, the other be­
ing a straight-lift "act" curtain. X'ariable sjx'ed 
in the operation of these curtains is essential, and 
the hydraulic machines make them noiseless. 

The stage rigging consists, in part, of 106 
scenery ])ipes located on 614 - inch centers and 
occupying all space not required for border lights 
and i-ycloramas. They are 70 feet long, of special 

cnn>iruction, provided with 5-cable sus])ension. 
The scenery pipes are of 134-i"'^li extra heavy 
tubing, welded together and trussed. Each pipe 
is arranged with nine .special batten clamps of the 
self-locking type, and all arbor frames are 
arranged for 1 ton of counterweight over ilu' 
pipe balance. The guides are of si)ecial channel 
iron bolted to the steel structure on the right 
stage wall. A l l cable is flexible, y» inch in diam­
eter. (Jne feature of this equii)ment is the mi>uiu-
ing of all sheaves on the ceiling of the gridiron 
floor, leaving the floor entirely clear for working 
space. The counterweight well for the .system ex­
tends to the basement floor, and all tension 
sheaves are located there, allowing fu l l travel. 

CYCLORAMAS . Three feet from the rear wall 
and extending across the entire stage between the 
fly floors and along the sides of the stage, are 
three cyclorania curtains 8 inches on centers. 
These are 240 feet in length and 115 feet higli. 
mounted on channel iron and pipe framing. The 
enormous amount of e(|uipment taxed tlie capac­
ity of the gridiron for the location of cables, 
sheaves, and so for th , but the u.se of steel tajK-
saved considerable space. Each cyclorama weighs 
about 3 tons and can be raised or lowered in 
about 30 seconds by an operator at the central 
control station on the stage floor. C ycloramas have 
been u>e(l vwy successfully in oiudoor scenv->. 

STACI-: LKIHTING CONTROL . One of the most 
striking innovations in the equipment of the Chi­
cago Civic Opera House is the sy.stem of stage 
lighting control. For the first time in theatrical 
history, the lighting director is placed in front of 

Portable Control Board for Bank Lights 
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1 he Main Stage Lighting Control Board. Occupying a Position Next to the Prompter s Box 

the curtain, in a station close to the prompter's 
box where he can obtain a fu l l view of the stage 
as he controls the lighting. This is a distinct ad­
vantage over the old system where thf lighting 
operator worked back-stage at the side and oper­
ated manually row upon row of dimmers with 
large lever handles. Such a bulky switchboard in 
the wings is no longer necessary. The new system 
minimizes time, labor and valuable space, and al­
lows the lighting to be controlled from the front 

where every effect is in fu l l view. By the mere 
manipulation of a small knob, the lights can be 
controlled in color and intensity at any point at 
the proper moment. Scenes requiring complex 
lighting effects, such as sun.^ets. thunderstorms, 
ballet lighting, and so forth, require no more 
effort in their control than is necessary to flick a 
lighting switch in the home or to turn a knob. 

There are 141 individual lighting circuits in 
the Civic Opera Mouse equipment, each of which 

Left, Vohage Regulator Unit 

Right. Group Master Transmitter 
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iiu-luck'.s lights of but one <>f the fmir colors used 
on a theater stage.—amber, white, blue and red. 
A typical circuit may cnver the amber lights at 
one side or the center nf the footliglUs. the red 
Ii;^bi> in one of the light briflges. or the white 
lights in one of the pockets. The operator could 
contntl the lights by mani|>nlating the knobs on 
every individual circuit. l)Ut to do so would in-
v 'lvi- the turning of too many knobs. A method 
has been devised, therefore, to govern all the 
lighting circuits through one knob, or to split the 
control into major and minor divisions, depend­
ing on color, location and function, each group in 
turn being controllable thrnugh the agt-ncy of a 
single knob. Thus tlu-n- ari' the individual con­
trols and the master controls. Thi- individual cir­
cuits are grouped undi-r master knobs governing. 
l'oi- rx.aniple. all the bine lights in the borders and 
footli^'hls. all the amber in the pocket lights, all 
the while lights on the Ijridges, etc. In addition, 
all the lights of each color, no matter where lo­
cated, are controlled by a sini^le color master 
knob. I'inally. all the color masters may be 
operaU'1 -iinuiiaiie: ai-1. 1)\ a .uranM nia-ier knoii. 
The energy recjuired for the control of any of the 
individual lighting circuits is ap])roxiirately one 
tenth of that consumed by an ordinary pocket 
llashlight. The energy controlled, however, may 
run as high as 30.000 w.atts in a given circuit, 
and the total energy used in maxinnnn lighting 
may be as much as 1,2.̂ 0 kilowatts, or nearly 
1.7')() horsepower. Thi-< control sy.stem involves 
the use of three important devices,—the self-
synchronous motor, the low-vacuum rectifying 
tube, and a new type of saturated-core reactor. 
l\.e;u-tor.> have been u>ed |)reviou>ly in stage light­
ing, but a new ty|)e was designed to fit this sys­
tem. Illustrations show the control switchboard 
with all knobs within easy reach of the (tperator. 
and .also a typical contml unit of the board. 

SYSTI-;MS OF STAGE LIGHTS . There are nine 
rows of border lights spaced on 7-foot centers, 
i'.ach row is in three sections, and tlie si-etioii> 
nio\e I'rom ihe gridiron lloor to stage level, con­
trolled l)y a selective station located on the stage 
floor. Operation of the equipment by power 
represents a great saving in labor costs in pro­
ducing an opera. The flexible light-feeding cables 
are countervveighted in such a way as to always 
carry the cables above the lights and keep them 
clear of the line of sight. 

In addition to the 27 sections of border lights, 
there are 16 bank lights, eight on either side of 
the siage directly in front of the cyclorama cur­
tains. These are controlled in the saiue way as 
the border lights. There are also three large light 
bridges acconiniodaling one hundred siiotlights 
each, which e;in be nioved from the stage floor to 
the gridiron l)\- an o])erator on the car or at the 
main control station. These light bridges are of 
steel construction and have nuilti[)le cal)le sus­
pension, each bridge, with its sp;)tlight e(|uipmfnt. 
weighing about 5 tons. Electric interlockini^ 
sWstenis |)revein ihe bridges from striking the 
border lights. This elaborate spotlight and bor­
der light system is very flexible in use. .and 
changes in .scenery are accoiuplished with great 
rapidity and with a minimum of labor. 

.A large mnnber of automatic hoisting machines 
are mounti'd on lly lloors at the left of the stage. 
They are controlled f rom a central station located 
on the proscenium wall at the right of the stage. 
Thi.s station is a key-o])erated panel similar to a 
telephone switchbf)ard, and it gives the operator 
complete coiurol of the moving of bank lights, 
border lights, bridges, cyclnramas and spot lights. 
In addition to this main control station, there are 
three small relay struions with plug-in connectors 
which are so arranged that the operator may 
carry a ])ortal)le control to the cent:.'r of the stage. 

ELECTRICAL LVSTALLATIONS, W WACKER D R I V E B U I L D I N G 
B Y 

F . L O U C K S 
OK I ; K . \ M . \ . \ I . . W D K R . ' ^ O X , PROBST :̂ WIIITli 

'^"1"^ I 11-". n i isi eoneenieni method of studying the 
X ek'Ctrical installation of a building is lo have 

in mind at the start the distinct divisions of space. 
This building ha> four classes of space: (1) the 
Opera House. ( 2 i tlie C ivic Theater. ( I rent­
able area and (4 ) public space. The type of 
current for power and light, metering of current, 
control and signal system are sc-|)arale for each. 

RISI:RS, FnEDERs AND CONDUITS . Above the sixth 
floor the I)uilding is served by seven riser shafts, 
almost .all of which have cut-<)ut cabinets ;ii e.ach 

floor for local branch circuits. To keep the cable 
diameters down to a workable copper size, not 
ni(!re than four floors are served by one feeder 
in any .shaft. Plach feeder is run in a separate-
C(jnduit. ()n the sixth floor, the conduits from all 
shafts but the main tower shaft are gathered to-
getlier, and in one grouj) are carried down to the 
main switchboard. The tower shaft conduits are 
coniimied dow n lo the basement and there join the 
main grouj) for the remainder of the distance. The 
power conduits are carried with lighting feeders 
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in the shafls as far as possible before being 
directed to the local panels. 

POWER AND LIGHT SERVICK. The main power 
and light service for the buil(lin<^ is 220 volts, 
D. C. for power and 220/110 volts. D. C. f^.r 
lighting. This load is taken from the main build­
ing switchboard located in the basemeni near the 
Edison Company's substation wall. 

T E L E P H O N E . The main telephone and telegraph 
.service conduits terminate in a separate room in 
the basement. From this room the cables are run 
in conduits in a separate shaft to the sixth floor. 
A small room is provided on the si.xth floor fur 
terminal space for each service. From the.se 
rooms conduits are nm to the open slots in the 
ri>er shafts. A t each floor, connections are made 
to the public corridor wire mould for floor dis­
tribution. Ordinary service for tenants requiring 
a few telephones is taken from the nearest ter­
minal cabinet in the corridor. A small si|uure sheet 
metal tube connects the corridor wire mould in 
each bay with the removable base board on the 
tenants' side of the c;)rridor partition. 

T H E PUBLIC LIGHTINI ; in the building is served 
from one ri.ser in the main tower shaft. The cor­
ridor lights are controlled alternately by wall 
switches beside the freight elevator in each story. 

T H E EMERGENCY LIGHTING , such as outlets in 
stairways, exit signs and approximately every 
fourth outlet in pul)lic corridors is fed by two 
ri.sers from the main tower shaft. Both systems 
are controlled by remote control switches in the 
flrst story elevator lobby. The Opera and Thea­
ter emergency lighting is kept entirely separate 
from that of the office building. 

RENTABLE AREA WIRING, T O meet the up-to-
date electrical requirements for small power units 
and lights, the entire rentable area in the building-
is divided into bays. A bay is considered the area 
enclosed by four building columns or two columns 
and a permanent wall. Every bay has a 1-inch 
home-run conduit connection to the nearest cut-

To C O. CAS). 
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o^AL Duct 

" Z " T y p e Wir ing of Office Space 

out cabinet. The conduit within the bay is -'j-inch 
and is arranged in the form of a letter "7." wii l i 
a base receptacle outlet at each of the ends of the 
three lines making the letter's shape. The " Z " 
i> reversed, or back to back, in alternate bays. On 
permanent walls or columns on each end of the 
diagonal stroke of the letter " Z " a two-gang 
switch outlet is placed above the plug recei)tacle 
outlet. . \ t the ceiling a single gang outlet !> i \ 
is installed above each switch outlet and connected 
through the switch outlet to the ba.se outlet with 
a ;54-inch conduit. The Iionie-run enters the bay in 
the brisc rccc-]ii;icli' mitlet nearest to the cut-oiu 
closet at one end nf the diagonal. Al l the "Z"'s ari' 
cmmected by -j/j-inch conduits on outer walls and 
corridor columns. The purpose of this was to 
ftirm a conduit skelet<in raceway from which tin-
tenant layout can be ])icke(l up with the minimum 
of damage by cutting of permanent building con­
struction. .All ceiling outlets are connected by a 
flat thin wall conduit. With this layout i-acli 
tenant, regardless of the formation of his spacr. 
can be fed from the cut-out closet without enter­
ing the adjoining neighbor's .space. This is neces­
sary, as tenants are charged for current used, and 
no confusion of wiring can be |)ermitted. Tin- cut-
cut cabinets are provided with 66 per cent spare 
branch circuits. 

ALARM SYSTEMS. The building is not provided 
with a lire alarm system for the rentable area (M 
the public si)aces. . \ watchman's system, consist­
ing of 140 wall-mounted keys with three patrol 
cl«;cks. has been installed. 

T H E OPERA AI-DITORIUM LRiHTi.NG is mainly in­
direct. e.\ce])t fur a small jxjrtion under the bal­
conies. The j)rinci])al light sources are in coves 
at the ceiling and in triaighs on the balcony rails. 
The jDroscenium arch is lighted f rom troughs in 
the proscenium wall. The bracket li.\ture>- (ni 
rear and side walls are used only for eim rgency 
lighting :ni(l. aside from giving a decorative elh i i , 
add very little to the general lighting. At j^resi-nt 
till.' wiring is arranged for only one color of li.>i"ht. 

The entire general illuiuination of the audi­
torium is controlled from the stage .switchboard. 
The ceiling cove lighting is on direct current and 
is .served froiu a nn'tor-driven dimmer bank above 
tlu- auditorium. The remainder of the gem-r.al 
illuminati'.m is fed from the alternating curreiu 
sui)i)lv and control by re-actor dimmers. 

HAZARD LIGHTS, In the event of failure of all 
gcnei-al lighting current supply, a hazard light 
sv>tem becoiries i.])eralive. This consists of I'mr 
.=^00-watl laiups in ceiling coves, one in each exit 
stair iMwer on each sidf of the auditorium an<l 
two in the grand foyer. This .system furnishes 
enough illumination, with the help of the exit 
sign.>>. til guide patrons to the .street. 



MECHANICAL EQUIPMENT OF THE CHICAGO 
CIVIC OPERA BUILDING 

I N C L U D I N G H E A T I N G , V E N T I L A T I N G , FIRE P R O T E C T I O N , 
P L U M B I N G A N D ELEVATORS 

BY 

C . A. FRAZIER 
OF GRAHAM. ANDERSON. PROIi.ST & W H I T E 

' T p H E problem of heating the Civic Opera 
X House auditorium was intimately associated 

with the ventilation because there is no direct 
radiation in the auditorium itself. The side walls 
are substantially outside walls, since there is a 
fire escape court along the entire length of each 
side, and the heat that is radiated through these 
walls is replaced with that in the air used for 
ventilation. The fresh air fans for the ventilat­
ing system of the auditorium and foyers normally 
take air f rom the outside. The air is cleaned in 
oil filters, heated to the proper temperature, and 
then delivered into the rooms. The exhaust fans 
remove the air and discharge it to atmosphere at 
the top of the building, except for a short time 
prior to the opening of the auditorium, when the 
ventilating system is operated normally in order 
to heat the area to the proper temperature. A t 
such times it is a matter of economy to avoid 
wasting the heat, and the air is re-circulated and 
re-heated continuously. When the audience 
assembles, the exhaust fans discharge the vitiated 
air to atmosphere, and the entire volume of fresh 
air is taken directly from the outside. 

Considerable heat is given off by the occupants 
of the auditorium and by the lighting system, 
which is sufficient lo increase gradually the tem­
perature of the air well beyond that of maximum 
comfort. On account of this, the temperature of 
the air must be regulated in order to maintain a 
constant temperature at the breathing line with­
out objectionable drafts. 

Tlie ventilation requirements of the Chicago 
building code are the result of much experiment 
and investigation, and it is seldom necessary to do 
more than to comply with them. I n an auditoriimi 
where the occupants are massed closely together 
it is customary to supply 25 cubic feet of air per 
minute per person, but this system is designed to 
sujiply 30 cubic feet of air per minute per person 
in order to further insure adequate ventilation. 
Four fresh air units supply air through the ceiling 
of the auditorium, and two units supply air at the 
rear and below the first and second balconies and 
to the foyers. Of the 127.8.^0 cubic feet of air 

supplied per minute, 74,100 cubic feet are ad­
mitted through the plaster grilles in the ceiling of 
the auditorium. The fresh air is drawn through 
oil filters, after which it passes through cast iron 
heaters, and the temperature is raised to a point 
somewhat below the final temperature retpiired. 
I t then passes through the fan into another cham­
ber and through a second set of heaters. By­
pass arrangements to pass the air around and 
through the heaters, graduated temperature con­
trol valves and thermostatic control of the sleam 
su[)ply and dampers are provided. The ther­
mostats are set manually and can be changed at 
will as required by the conditions in the audito­
rium and. also, the temperature of the air su]")i)lied 
through one duct can be different f rom that sup­
plied through another, thus supplying air to one 
part of the auditorium at a different temperature 
from that to another. Under actual operating 
conditions these temperatures vary between 70° 
and 82°. Each auditorium air supply unit is so 
arranged that a future air cooling apparatus can 
be installed to deliver refrigerated air so as to 
permit a more intensive use of the auditorium 
iltu ing the hot summer months. 

The ceiling of the Civic Opera House audi­
torium is f rom 65 to 75 feet above the main fioor, 
and the heating and ventilating .system is so ar-
ninged that the air enters through practically the 
entire area of the ceiling. There are seven rows 
of ap|)roximately 20 inlets each. The inlets are 
arranged in such a manner that the air enters 
horizontally into the room with an initial velocity 
of f rom 200 to 300 feet per minute and is spent 
before the air settles downward. The exhaust air 
passes out at the floor through mushroom ventila­
tors located under the seats into a large plenum 
chamber from which the air is taken through a 
>\ sii iii of exhaust ducts and discharged to atmos­
phere. There are similar plenum chambers be­
neath both the fir.st and second balconies. The 
nuishrooms in the main floor, and first and second 
balconies are arranged symmetrically in order to 
provide outlets throughout the entire seating area. 
The lower strata of the air are removed, and the 

6 1 0 
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Distribution of W a r m A i r Through Auditorium Showing Duct Systems 

fresh air settles down slowly and is in turn re­
moved in the same manner. Tlie utility spaces 
for the building, such as dressing rooms, rehearsal 
rooms and scenery storage spaces, are mechani­
cally ventilated with six changes of air per hour. 

There are ten fresh air supply units for the 
Civic Opera House space, having 214,000 cubic 
feet of air per minute total capacity and 12.790 
square feet of fan heater surface. The radiation 
used in these fan units is equivalent to one half of 
the total direct radiation in the entire 20 Wacker 
Drive liuilding. There are five exhaust system 
units for the Civic Opera House space, having 
130,700 cubic feet of air per minute total capacity. 
The 15 fans used in connection with the Civic 
Opera House space have a total capacity of 344.-
700 cubic feet of air per minute. 

A ventilating system is provided for the Civic 
Theater, all basement .space, the mechanical plant, 
shops in the first story, toilet rooms, and rentable 
area which do not have adequate natural ventila­
tion. The ventilating system for the Civic Theater 
is substantially a small-scale duplication of the 
Civic Opera House system. There is one supply 
fan for the auditorium, foyers, dressing rooms, 
etc., having a total capacity of 30,900 cubic feet 
per minute, and one exhaust fan having a capacity 
of 17,875 cubic feet per minute. A l l other spaces 
in the building requiring mechanical ventilation, 
except the mechanical plant and toilet rooms, 
have air supplied at the rate of six changes per 
hour and, except in rentable area, have an equal 
amount of air exhausted. A i r in the mechanical 
plant is changed ten times per hour. Exhaust 
only is provided in the toilet rooms when without 

windows at the rate of 20 changes per hour, and 
10 changes per hour when with windows. 

The rentable area, exclusive of shops, is pro­
vided with fresh air only. .Adequate natural ven­
tilation for spaces having windows is determined 
on this plan: Windows of the double-hung type, 
that is, where one sash telescopes into the .same 
horizontal space as the other sa.sh, leaving one 
half the total window as net opening, are con­
sidered suflicient to ventilate adequately a floor 
area e(|ual to ten times the gross window area. I t 
is neces.sary, therefore, to provide mechanical 
ventilation of six changes per hour to the spaces 
or portions of spaces which are not provided with 
the proper amount of natural window ventilation. 
The sizes of the windows and the depth from 
wall to central corridor in the office portion of the 
building are such that the window area is just 
sufficient to ventilate the space. The window 
areas for natural ventilation are insufficient, and 
fresh air supply and exhaust are neces.sary in the 
broadcasting studios in the upper .stories and 
in the kitchens and dining rooms in a suite oc­
cupied by a club. 

A l l remaining portions of the building having 
outside exposure are provided with direct radia­
tion, irrespective of whether heated air is supplied 
or not. in order to maintain the desired tempera­
ture during the night and at such other times as 
the ventilating system is normally shut down. The 
system is of the two-pipe, vacuum type, with one 
set of supply and return mains in the basement 
and risers for all of the building below the 38th 
floor, .\nothcr system is provided for the .38th 
to 43th stories, inclusive, having a supply main at 
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Coal service lo and ash dis­
posal from the five boilers. 
C o a l received m the Chicago 
I unnel Company's cars or by 

sidewalk delivery. From the 
elevator boot coal is raised lo 
a horizontal bucket conveyor 
below the boiler room floor, 
again elevated to ihe boiler 
room ceiling, again carried 
horizontally and discharged in­
to the coal hoppers. Ashes are 
discharged in the tunnel cars 

the 45th story ceiling and returns joining those 
for the lower .system. This division of the heat­
ing system was made to enable the ti-naiiis o-aaipy-
ing the upper floors of the building,—among them 
is a radio broadcasting studio,—to have an un­
interrupted supply of steam for heating i)urposes 
indi-pendent of the oflice portion of the building. 
11 igh-pressure steam is reduced at the boiler room 
for the lower system and in the 4.^th slory for the 
up])er .system to from zero to 5-pound pressure. 
The radiators throughout the office portion of the 
building are each e(|ui]>ped with an automatic 
thermostat-controlled supply valve, and each r.a-
diator is e(pti])ped with a vacuum return tra|). .\ 
system of air-])ressure control, located in the base­
ment, permits the regulation of the steam supply 
to risers and radiators throughout the structure. 
The .system is so divided that great flexiliility of 
steam distribution is obtained with consc(|uent 
economies in steam consumption. 

The slai^e of the Civic ( )pera I louse is 15.s 
high, having at the to]) openings leading to alnios-
phere, each ecpiipped with dampers so arranv.ed 
that they can readily be opened in case of fire. 
Owing to the extreme height and the large 
amount of heat loss :it the top through the roof, 
side and rear walls, it was necessary to b.ank a 
large amouni (d ilirecl radiation near the top in 

order U) ])reveni cold air from desceinling to the 
stage floor and ])roducing unpleasant drafts. The 
additional radiation not only compeii: ates for the 
heat whieh is lost by exposnre and inliltralioii. 
but it maiiUaius a column of heated air sufficient 
to force i ! downward and imtward. 

The he.iting of the entrances to the (."ivic ()i)era 
House and the Civic Theater presented .a very 
serious prolilem. Revolving doors .are not suit­
able for entrances such .as those lo the Civic 
( -per.a I baise or Civic Theater, and althongli \ rs-
tibule doors ha\e been provided, there are occa­
sions when for a considerable period (d time both 
.sets of doors are continnonsly open. I nder these 
conditions, ihe cold air naturally rushes in with 
great velocii\-, and the healing sysieni must have 
a(le(piaie capacity at these points. An unusually 
large amount of direct radi.ation is installed at 
each of these entrances, through which fresh pre­
heated .air is supplied to the vestibules. The air 
supi)lic-d to Ihe Civic < )pera House entrances 
.alone amounts to 10.500 cubic feel ]ier minute. 
This lie.aled ;tir mixes with and tempers the in-
rushing ;iir, the temper.ature of which is still fur­
ther raised by the direct radiation placed in the 
lobby and foyers. 

The piping u.sed throughout the heating .';ystem 
is wr.dighl steel, black, with (.ast iron flttings cov-
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ered with canva.^-wrapped 85 per cent magnesia. 
The vacuum pumps in connection with this svs-
tem are in duplicate, each of f i f l l capacity for 
the entire system. The vacuum pumps discharge 
the condensation into a receiving and separating 
tank where any air contained therein is released, 
and from which the condensation is di.scharged 
back to the boilers by l»oiler iwA pinups. Tlit.' 
vacuum pumps and boiler feed pumps are of the 
>teani-driven tyjie, the exhaust steam being de­
livered to the low-pressure steam piping system 
for further use in heating the building. There 
are in the entire l)uilding 132,800 .square feet of 
direct radiation, comprising ajjproxiniatelv one 
half of the entire heating load of the building. 

The total warm air supply for the entire build­
ing is 360,600 cubic feet of air per minute sup-
|)lied by a total of 18 fresh air fans in connection 
with 19.700 .s(|uare feet of cast iron fan heater 
surface. Likewise, a total of 337,(K)0 cubic feel 
of air per minute is removed by 18 exhaust fans. 
The heating surface in the fresh air fan units, 
when resolved to a common basis for comparison 
with the direct radiation in the entire building, is 
almost exactly equal thereto and. taken togeiher 
with it under luaxinuim steaiu demand. re<|uiies 
approximately 66,500 pounds of steam per hour 
or 1.''25 boiler horse power. 

F I R E P R O T E C T I O N A N D P L U M B I N G 

A I''I RE protection s\ steni is provided in tin's 
builfling which enables it to obtain lire in­

surance at the lowest rate possible with a mini­
mum initial installation cost. The oflflce pxirtion 
of the building is pnttected by a standpipe system 
consisting of fire pumps, distributing mains, and 
ri.sers. the latter having in each story outlets 
e(|uipped with hose. The entire .system is kejjt 
filled and under i)res.->ure at all tiiues. 

The height of the liuilding is such that with a 
single system of standpipes the pressure on the 
Kivvrs; floors would be too great. Two systems, 
ilici-cfori'. were ])rovided, each complete in it.self. 
In the lower .system a di.stributing main at the 
basement ceiling supplies stand|)i])es for the Civic 
()])era .space, which tenuinate at .approximately 
the 12th floor, and additional standpi])es for the 
oflice portion of the building. This system is sup­
plied by a motor-driven fire inimp which auto­
matically keei)s it tilled under a static pressure ol 
.50 pounds per .s(|uare inch at the highest outlet. 
This pump is automatically controlled to maintain 
this pressure. Provision is also luade for the sys-
teiu to be .supplied with water by Chicago River 
fire boats through two connections adjacent to 
the river and by lire ileiiartment apparatus in the 
streets. Two additional connections are provided 
from the basement main, which is loc.ateil on tin-

outside walls of the building, for tlu- u>e of the 
city firemen for fighting fire> in adjacent build-
in.i;> without the necessity of entering the premises. 
The up])er system consists of a sejiarate auto-
m.atic Are puni]) which lake> suction from the dis­
charge of the lower system fire pump and sup­
plies a riser extending from the basement to the 
22nd story, where it connect.̂ , to a distributing 
main sup])lying two standpipes in the upper por­
tion of the building extending to the 45th story. 
The up|>er system is al.so >upplied with water 
from C hicago River fire boats and bv fire engines 
on the streets, and is proxided with a connection 
located on tlii ' oiuside of the building for the use 
of city firemen for flglitin^ fire> in adjacent 
buildings. 

On each story there are standpipe connections 
and hose of sufficient length to reach any |)ortion 
of i h j floor. The city firemen can also attach 
tlicir standard fire hose, on each floor, to these 
.standpipes when reipiired for more serioiLs flres. 

In most Chicago office buildings, and else­
where, it is customary to provide hre escapes on 
the outsides of the buildings. This buililing is 
uni(|ue in that, instead, four fire lower stairwa\s. 
enclosed in 13-inch brick walls, are built entirely 
inside the building. Kach stairway has a small 
vertical shaft or court, approximately 40 scpiare 
feel in area, extending from a point near the first 
floor lo the top of the building and o])en to 
atmosphere, b'ach court or smoke line is con­
nected to the st.airwa}- .at each landing to relieve 
it of snioki'. should it accunntlate therein. ICach 
court is also connected U» the outside of the build­
ing at ap|)roximaleIy every fourth story by means 
of a window ha\ing a sliding sash held closed by 
a fusible link which, in case of fire, will permit 
the window to open 1)\- gravity. 

Two of these fire tower staii uaxs ;ire located 
in the wings of the building, terminating in the 
roof at the 23rd floor line. The other two stair­
ways are located at the center of the building, ex­
tending up through the tower to the 45th story, 
where they connect to aliuosi)here tlironi.;h an 
opening in the side o f the building immediately 
below the sloping roof. Each of these fire tower 
stairways has a standpipe installed therein in such 
a way that firemen emering the building can con­
nect their hose to the oiuleis before eiUerin^ . i 
lloor in which a fire exists. The remaining st.and-
p'pes are so located that the length of hose at I 'ach 
outlet reaches all portions of the liuilding. .An 
automatic sprinkler sysleiu is provided for the 
Civic Opera and the Civic Theater portions only, 
having sprinkler heads on the stages for both, .and 
in all utility spaces, dressing rrcm s. scenery 
storage areas, rehearsal rooms, plemim chrunbers 
and other sp.aces in connection therewith. The 
sprinkler systeiu has a 25.000-grdlon storage lank. 
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approximately 18 feet in diameter and two stories 
in height, located on the 18th floor, and froiu this 
tank piping of the sprinkler system is kept filled 
with water under pressure at all times. 

WATF.R Si PPLV. To insure an iminterrupted 
supply of water, connections were made to two 
city mains in the street, and two in(le])endent 
service pipes were installed, each of capacity to 
meet all the needs of the building. The water fil­
ter plant has a capacity of 60,000 gallons oi water 
per hour and discharges into an open tank which 
supplies the house pumps. Two systems of water 
supply are provided, one each for the lower and 
the upper portions of the building, for reasons of 
economy and service. The lower system is sup-
j)lied by two 5,000-gallon house tanks located in 
the 24th story. The distributing risers of the 
lower system are supplied from a main at the 
basement ceiling, which is connected to the sup])Iy 
n.«;er for the house tanks. The upper floors' sys­
tem is similarly supplied by two 5,0CK)-gallon 
gravity tanks located in the 45th story, f rom 
which the water is supplied to a system of risers 
through a main located in the 43rd story. 

The cold water supply to fixtures in the base­
ment and basement mezzanine, to the mechanical 
e(|ui]>ment. for coolingpur|)oses, etc., is distributed 
through a separate main under the city main pre>-
sure. thus saving the cost of pumping this addi­
tional volume. The continuous hot water circulat­
ing system is likewise divided into two parts. 
W ater for the lower system is taken from the dis­
charge of the house pumps for the lower stories 
and heated in two clo.sed type water heaters sup­
plying the risers through a main located in the 
basement. The hot water system fo r the upper 
•stories is arranged similarly. In general, the 
standpipes are located throughout the building on 
alternate columns of the first interior row of 
columns, so making it possible to supply water to 
fixtures in the different offices with a minimum 
length of local branches. The piping for the hot 
and cold water system throughout is of galvanized 
wrought steel, and all of the piping is covered. 

T 
E L E V A T O R S 

H E problem involved in arranging the ele­
vators was to give equal service to all parts of 

the building. The tenants on the upper floors in­
sist on having just as rapid elevator transportation 
as is available for those in the lower stories. In 
order to accomplish this the passenger elevators 
in this building are arranged in three groups, a 
local group having ten elevators which serve the 
lower 15 stories of the building, an express group 
having eight elevators which serve the 15th to 
22nd stories inclusive, and a group of eight tower 
elevators which serve the 22nd to 42nd stories in­
clusive. .All elevators start from the first story, 
so that they can receive intending passengers as 
they enter the building and convey them to the 
story desired without transfer and, \ i.e \-ersa. so 
that they can carry |)assengers from any story 
direct to the street floor. Two of the elevators in 
the tower group have shaft door openings at all 
floors in the building for use at night and on 
holidays. 

Al l of the pas.senger elevators have a live load 
carrying capacity of 2,500 pounds. The sî eed of 
the local elevators is f)00 feet per minute. The 
expresN i k-valors travel at a speed of 7(X) feet per 
minute through the express zone and at a speed 
of 600 feet per minute f rom the 15th to the 
22nd floors, inclusive. The passenger elevators 
are of the gearless, traction, direct l i l t type and 
are each provided with all of the latest type of 
safety devices. 

The two tower elevatcjrs which are designed 
for use as night service cars, serving all floors 
in the building, are each equipped with a flash 
light annunciator. Each annunciator has two rows 
of illuminated numerals, one for "I'p"" and one 
for "Down." and each numeral is that of a floor 
in the building. The numerals become illuminated 
as the push buttons on the various floors are 
pres.sed, indicating to the operator when and at 
which floors there are waiting passengers, 
thereby making it necessary for the night 
service car to travel only at such times as there 
are waiting passengers. In addition to the pas­
senger and freight elevators for the ofiice building 
there are three passenger elevators for the patrons 
of the Civic Opera, three pas.senger elevators for 
the stars and stage personnel of both the Civic 
Opera and the Civic Theater, serving all the 
floors on which dressing and rehearsal rooms are 
located: and there is one Civic Opera scenery l i f t . 



POLICY AND OPINION 
SHALL LAWS LOWER ARCHITECTURAL STANDARDS.^ 

i 
MOST states recognize the necessity of re­

quiring that buildings of all kinds be de­
signed by competent people. To this end they 
have framed exacting laws for the registration of 
architects, setting for th the cjualifications neces­
sary.—the requisite education, training and ex­
perience. A high standard has been set but one 
that is by no means too high or exacting to con­
serve the public safety and health. Any attempt 
to lower this standard is to be looked upon as 
retrogression, and yet in one state bills have been 
introduced that would, i f made laws, allow per­
sons without the qualifications of architects to 
virtually practice architecture. Other states 
might follow this lead, to their detriment, by con­
sidering similar bills to allow any licensed en­
gineer to file plans lor a building. 

There are undoubtedly engineers who are com­
petent to design buildings of certain kinds. They 
are usually structural engineers. However, until 
these men separate themselves f rom the many 
types of licensed engineers who are un<|ualified to 
deal with building problems, they wil l probably 
be classed with the latter. Structural engineers 
might well set up standards of professional train­
ing and experience similar to those of architects, 
and they might also introduce bills for recognition 
by registration. In this way the grave danger of 
granting to incompetents the privileges of de­
signing buildings and filing plans would be 
I ibviated. 

The new Multiple Dwellings Law of New-
York requires that all plans for such structures 
be filed with the Building De]xirtment by regis­
tered architects. Before the passage of this law 
such plans could be filed by architects, owners, or 
the owners' agents. As agents of the owners, 
licensed professional engineers made and filed 
such plans. The new law deprived the owner and 
the licensed professional engineer, as agent, of 
this privilege. To reestablish their former status, 
the New York .Association of Licensed Engineers 
and Land Surveyors and others have secured the 
introduction of several bills in the state legisla­
ture granting to licensed professional engineers 
the right to file plans fo r such buildings co-
cquallv with registered architects. The bills arc 
.A..ssembly Bills Nos. 1157. 1183. 1294, 1379, 1517 
and 1555. and Senate Bil l No. 977. 

The licen.se of Professional Engineer is granted 

to one who has had six years of practical ex­
perience in engineering,—engineering is defined 
as projects of an engineering nature. There are 
actually 27 species of the genus engineer licen.sed 
as p r o i r - . - i i M i a l engineers under the law of 1920. 

I t is required of architects registered after the 
passage of the registration law of 1915 that they 
shall have had a certain amount of technical and 
liberal education at schools of the United States 
or C anada accredited by the State Education De­
partment and a period of practical experience in 
the ofiice of a reputable architect or architects: 
be examined by the State Board of Examiners: 
or registered in another state having an equal 
standard of rec|uirements. 

I t is evident that there is a vast difference be­
tween the requirements for architectural registra­
tion and fo r professional engineering licensing. 
Before the two professional groups can even be 
considered as co-equal they must have had equal 
degrees of education and practical experience. 
Only a very slight knowledge of building con­
struction is needed to difTerentiate the structural 
engineer from the ceramic, sanitary, chemical or 
any of the remaining 23 varieties of engineers 
who are Licensed Professional Engineers. As 
long as the state adheres to its archaic and in­
defensible grouping of the twenty-seven identi­
fied varieties of engineers into one classification, 
it is unthinkable that the safe and sanitary plan­
ning and construction of buildings should be en­
trusted to such a tehnically nondescript miscellany 
of persons. 

Registered architects have no objection to the 
- l a i i ' " - i^i'.'iniiiiL; rcriaiii ]>ri\i!c;^r.s of .U'siqnini; 
and of filing |)lans to structural engineers who 
have adequate qualifications of education and 
practical experience. I t is found that the propo­
nents of the laws mentioned consist principally 
of engineers who are not engaged in independent 
practice as structural engineers but who seek to 
enjoy some of the advantages that accrue to 
registered architects. 

Opposition, immediate, insistent and wide­
spread, should be made to the pas.sage of any bills 
which threaten lo lower the standard of the pro­
fessional qualificatiotis of those cngiiged in plan­
ning buildings, and to endanger thereby the 
safety and sanitation of buildings and the securitv 
of building investments. A. T. N. 
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RECENT AIRPLANE HANGAR CONSTRUCTION 
I N EUROPE 

BY 
EUGENE W. STERN 

C O X S r i . T I N C K X G I N F . K R 

W H I L E in Europe last summer, I inspected 
a numl»er of airjjorts in (lermany and 

E'ranee and .shall describe some interesting hangar 
construction which is well worth studying. 
Among the outstanding features of these han­
gars may be mentioned the great height of the 
door o]n'niiigs, the simple but eflicient mechanical 
operation of the doors, the liberal use of glass 
both in skylights and walls, and the universal use 
of fireproof construction. A notable feature of 
these hangars is the provision made for the c<<m-
fort i if both passengers and employes. The mag-
nilicent airshi]) hangar at Orly, near Paris, is a 
remarkable example of the daring use of rein-
forcc'd concrete by French engineers. 

In bfancc the construction of the framework 
of the Latest type of hangar is ])rincipally of rein­
forced concrete. In (lermany, on the other hand, 
both reinforced concrete and steel are in common 
use, and use of the latter seems to predominate 
in the more recent structures. The walls are 
usually (d terra cotta blocks covered with stucci» 
or (»f reinforced concrete between steel uprights. 
The new hangar at Munich has walls of glass tile 
about SjA inches thick, made somewhat like an 
orilinary terra cotta tile. The roofs are generally 
made of reinforced concrete sl.abs or reinforced 

terra cotta blocks covered with composition root­
ing. . \ great deal of glass i> used in skylights and 
windows, and it is almost as light inside the han­
gars during the day lime .is out of doors. The 
floors are of cement, and the wide traffic aprons 
in from are jiaved with concrete. The l-'rench 
h.angar nsn.ally h.as sliding doors m.ade in jianels 
each about 12 feet wifle. while in (lermany the 
folding "aecordioir" door is in general use. In 
both countries they are operated by power or hand. 

There are several good examples of modern 
han.srars at the Tempelhof Field, at lierlin. the 
\vori< of I I . |-"ricke. Consulting Engineer, .and 1). 
l l irsch, E. de La Sauce X: Ixloss, (."oulr,ictors. 
These are of steel construciion. 2(SrS feet lon^ and 
1(X) feet deep, with one colmnn .at the ce iUer (d 
the front , making two cle.ar s])ans of 144 feet 
each. This center front column is of the twin 
type and consists of two cross-braceil uprii^hts 
spaced 8 feet apart. The inner upright supports 
the ni.ain longitudin.al roof truss, which is 10 fee! 
high and 144 feet long. This longitudinal tru.ss 
sui)i>orts the transverse roof trusses, which have 
a "'(' foot span and are sp;n-e,l 20 feet ap.irt. The 
steel framework above the door openings is co\-
ered entirely with glass and is supported bv can­
tilever brackets which are .att.ached to the main 

T h e Tempelhof .-Mrporl. Berlin 
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Erecting the Steel Frame of a Hangar. Tempelhof Airport, Berlin 

longitudinal truss. The upper track of the accor­
dion doors is fastened to the lower part of this 
steel frame. The door openings are each 130 feet 
long and 27 feet high. The doors are of the 
accordion folding type having panels 6j/> feet 
wide, operated by an electrically-driven winch and 
a wire cable below the floor. The frames of the 
wooden door panels are all made of steel angles. 

There is an excellent hangar of steel construc-
lion recently completed in Munich which em­
bodies some novel features. I t was designed by 
K. j . Alo.ssner. architect, of .Munich and Ber­
lin, and was constructed by B. Seibert, of Saar-
bruccken. The building is 270 feet long and 2.30 
feet wide. 'i"he door openings on the two sides 
of the building are 200 feet wide, and on the 

f Haaddr ivan 
Wincb 

i n s i d i 

O u i s i d c 

1 he Folding "Accordion" Hangar 
Doors are Operated by a Continuous 
Steel Cable Placed Either Under­
ground or Above the Doors and an 
Electrically Driven or H a n d Power 
W i n c h . I!lustration Shows Doors at 
Kottbus Hangar Temporarily Hand-

operated 
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Interior of Tempelhof Hangar with Doors Open 

front of the building there are two door openings 
each 102 feet wide. A l l of these door openings 
are 33 feet high. The doors are of the accordion 
type and are hung from overhead tracks sup­
ported by the truss work of the roof. Each 
door is operated by an overhead wire cable and 
electricallv-driven winch. The exterior is par­
ticularly etYective. due largely to the fact that the 

entire steel framework is vigorously silhouetted 
against the glass tile walls, which are about 3 ^ 
inches in thickness. The hangar is extraordinarily 
v '̂ell daylighted by the eight rows of skylights in 
the roof and the glass tile construction of the 
walls. The building is heated by a very coiuplete 
.system of heaters, blowers, and hot air ducts. 

Many of the important air fields in (iermany 

Opening the Accordion Doors at the Koltbus Hangar 
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T h e Munich - Oberwiesenfeld 
Airport Hangar with all of the 
Doors Open on Three Sides of 

the Structure 

are planned not only for the particular business 
of despatching and receiving passengers, mail and 
so forth, but also with a view to attracting the 
general public. Tea gardens with music for danc­
ing are provided, and in many instances hotel 
accommodations and other overnight facilities are 
provided for the convenience and comfort of 
passengers and visitors. This is particularly true 
of the airfields at Chemnitz, Berlin, and Frank­
fur t . There is an extensive balcony on the roof 
of the main building at Tempelhof Field, Berlin, 
which alTords a splendid view of the field. Tem­
pelhof is only 20 minutes away, by underground 
rail, from the heart of Berlin, and it is a delight­
ful place in which to spend an afternoon. I t is 
well patronized. In the main building a lecture 
room is equipped with a complete plan of the 
grounds and models of the buildings and hangars. 
Lectures are given frequently, explaining every­
thing of interest to the general public regarding 
the plant and the operation of the field. Guides 
conduct parties through the buildings and hangars 
at regular intervals, giving instructive talks and 
describing in detail the various types of airplanes. 
I remember being much interested in a working 
model of the great doors of a hangar, operated 
by electric power, displayed in the lecture hall. 
Throughout Germany evei^thing possible is done 
to make aviation popular with the people. 

A l l of the recently built hangars in Le Bourget. 
near Paris, are of reinforced concrete construc­
tion. They are of about 165 feet span and 165 
feet deep, with a clear door height of 30 feet. 
The doors are of the sliding type, operated by 
hand. The trusses have a parabolic-shaped top 
chord. 

There are two splendid examples of reinforced 
concrete hangars at Palyvestre, near Toulon, 
which were built by the Limousin Company, of 
Paris. They are of 180 feet span and 200 feet 
deep. The doors are of the sliding type and have 
the great height of 49 feet, permitting the en­
trance of the largest plane in existence, the 

recently built "Dornier EOX." The "Dornier 
EOX"' has a wing spread of 160 feet, a fusilage 
length of 132 feet, and a height of 33 feet. 

Orly is a military airport about ten miles south 
of Paris. Orly has two airship hangars built of 
reinforced concrete, erected between 1922 and 
1924. They are decidedly bold and original in 
design, constructed by the Limousin Company. 
E. Freyssinet is the engineer responsible for the 
design. He is, in my opinion, a genius. These 
hangars have a span of 285 feet, a rise of 185 
feet, and a length of 985 feet. They are made of 
reinforced concrete corrugated plate, without 
beams or girders in the construction. The cor­
rugations are f rom 10 to 17 feet deep and are 
spaced 25 feet on centers, the sides and top of 

Glass T i l e W a l l s in the Munich Hangar 
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interior of the Munich-Obcr-
wicsenlcld Hangar Showing In 
Icrior Daylighting with the 

Doors Closed 

which are only 3]/^ inches thick, and the bottom 
8 inches thick. There is a cmtinuous line of win­
dows extending around the arch at the top of 
each of the corrugations. . \ ventilating hood witli 
louvers is placed at the peak of the roof. There is 
very little reinforcing steel in the arches, as their 
curve follows exactly the theoretical line of pres­
sure for the dead load,—an inverted catenary. 
The depth of the corrugations varies from 17 feet 
at the bottom of the arch to 10 feet at the top. in 
order to ])rovide for the wind pressure stresses. 

An interesting feature in lliis construction i^ 
that no sjiecial provision fur Inngitudinal expan­
sion was considered necessary \nr v;iriations in 
lcn,L;lli due to the temperattire changes, which :irv 
taken up in the cnrrugatious. Allhough the han­
gars an- almost 1.000 feel l"ng. no cracks Iiaxc 
(IcM-loped in the four years since the work wa> 
completed. X o leaking has occurred through the 
eiivelopi-, iiiitwithstanding the fact that there i ^ 
no roof covering or hnish other than the con­
struction concrete to which un sm-face ;ipplica-

L e Bourgel Airport. Paris 
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T h e Reinforced Concrete Hangars at the Palyvestre Airport, near Toulon 

Reinforced Concrete Hangar al Bion 

tious have been made. The interiors of these 
hangars have a network of steel trolley beams ex-
tentlmg from end to end, so that they may be 
used for the con.struction of airships. 

The doors, built about two years ago. are slid­
ing and are operated by power and hand. They 
are not intemled to be perm.anent, the design 
adopted bi'ing selected only for reasons of econ­
omy. The cost of the hangars, including the 

T h e "Domier E O X " 

foundations, which are of reinforced concrete 
slabs 1 meter thick, but not including the cost 
of the temjxjrary doors and end covering, was 
about 12,500,000' francs each in l''2f.. W ith the 
change in the value of the franc, and also in the 
rate of wages and cost of materials that have 
come about since I'^26, these would cost much 
more today in I'rencli currency. 

For military jxirposes I cannot imagine any­
thing better in the way of hangar construction 
than that exemplified at Orly. .A shell would ])ass 
through the envelope without doing much dam­
age. The hangar could be riddled with shells and 
still remain standing. .\s .a ]ir.ictic;il deinonstr.a-
tion of the extraordinary inherent collateral or in­
terlocking strength of this form of construction, 
an examjjle is given of an actual occurrence. l>ast 
year it was decided to enlarge some of the side 
doors of the hangar, both in height and width. 
This required cutting through one of the cor­
rugated ribs, and it was done without the use of 
needles or sui)])orts. the load distributiiiL: itself 
diagonally into the adjoiniui^ ribs. 
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T h e Hangars at O r l y with Temporary E n d Enclosure and Doors 

Altogether , f o r boldness o f conception, en- the hangars at O r l y , and they are an object les-
gineering ski l l of the highest order and first class son to Amer i can engineers and architects in the 
workmanship . T have never seen anything to equal possibilities o f re inforced concrete. 

' ' I I I !I 

T h e Reinforced Concrete Hangars at O r l y . near Paris 



HOUSING BUSINESS ORGANIZATIONS FOR 
EFFICIENT OPERATION* 

H A R R Y A R T H U R H O P F * * 

IX the past t w o decades the factor of rapidly 
increasing size has become an outstanding 

characteristic of Amer ican business organizations. 
'l"his fac tor has made its influence fe l t to such an 
extent that special housing problems have forced 
themselves upon the consideration o f business ex­
ecutives and they have been compelled to seek 
sr>lutif)ns main ly by the t r i a l and er ror method, 
needless to say, the solutions arr ived at i n this 
manner have not always satisfied the needs. 

W i th increasing size o f business (irganizations 
we usually find as concomitants the development 
of funct ional iza t ion, specialization and mass pro­
duct ion, accompanied by mechanization of w o r k 
and standardization of equipment. These increas­
ingly complex conditions, i n tu rn , create special 
' i ])erating requirements wh ich have an important 
inlluence on housing considerations. A m o n g the 
requirements w h i c h must be taken in to account in 
planning the physical setting to be provided f o r 
the performance o f w o r k are these: 

1. Need f o r more effect ive organization and 
control . 

2. Need f o r increased accuracy and dispatch 
in connection w i t h routine operations. 

3. Need f o r better ad jus tabi l i ty of space to 
operat ing requirements. 

4. Necessity f o r achieving higher standards 
of i l lumina t ion , vent i la t ion, acoustics and 
other physiological factors. 

5. In t roduc t ion o f mechanical in tercommuni­
cat ing devices. 

6. Suitable location o f centralized suites f o r 
executives, as wel l as o f offices f o r depart­
ment heads. 

7. Proper location o f vaults, storage rooms 
and supi^ly departments. 

8. Provis ion of adequate service elements. 
9. Provis ion o f adecjuate faci l i t ies f o r recep­

t ion of public. 
10. Provis ion o f adequate facil i t ies f o r receiv­

ing, storage, shipping, etc. 
11. Adap tab i l i t y o f space to v a r y i n g rates o f 

departmental g r o w t h . 

•Presented before the Chicago Chapter, American 
In.stitule of Architects, February 11, 1930. 

**Senior member of H . A. Flopf and Company, 
Management Engineers and Building I'lanning Spe­
cialists, New York. 

12. .Maintenance o f sound balance between 
horizontal and vert ical expansion. 

T h e architect w h o is faced w i t h the prol i lem o f 
br ing ing to expression in a bu i ld ing wh ich he has 
been commissioned to plan, a logical and compre­
hensive scheme of u t i l iza t ion wh ich w i l l meet the 
needs ju s t mentioned, together w i t h many other 
needs o f related character, o f t e n finds himself 
hampered f r o m the very beginning o f his .study 
by the fact that, as a rule, the client either does 
not know his own operating requirements or is 
unable to exj)ress them i n terms which the a rch i ­
tect can understand. Fur thermore , i t is f requent ly 
the case that the client has commit ted himself to 
the purchase o f a site w i thou t consultat ion w i t h 
those competent to advise h i m , and thus, regard­
less o f operating requirements, the possibilities 
open to the architect are sharply l i m i t e d by the 
fixed conditions. 

F o r the purposes o f the present discussion, and 
i n order logically to develop the theme of bui ld ing 
economics as affected by operat ing requirements 
of business organizations, let us accept as a postu­
late the principle that in al l bu i ld ing planning, and 
par t icular ly i n the ca.se o f a special jjurpose office 
bu i ld ing intended f o r exclusive occupancy by one 
organization, the proper point o f departure is a 
study o f the organization and its requirements. I 
shall endeavr)r to out l ine the m a j o r elements i n a 
practical pr(.)gram cover ing a special purpose office 
bu i ld ing project and, against such a background, 
to describe br ie f ly the specific manner in which 
the physical conditions o f the bu i ld ing must be 
adapted to operating requirements. 

O P E R A T I N G REQUIREMENTS A N D T H H I R 
EFFECT O N P L A N N I N G 

Assuming that a business organization is about 
to embark upon a new bu i ld ing project , the first 
practical step to be taken is to ascertain the effect 
o f its operating requirements on the planning o f 
the structure. I n order to secure the basic facts, a 
study of departmental organization should be un­
dertaken and a statement prepared g i v i n g the 
names of the various operating units, together 
w i t h comprehensive descriptions o f the funct ions 
pe r fo rmed by each. W i t h such a statement ava i l ­
able, the next step is to i d e n t i f y all the depart-
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imiUs | ) ; i r l i i .u l ; i rK' cuncerned w i t h service to l l ie 
public, f o r it is ohvioiislv necessary to <,n'\e such 
'lc])arlnients preferent ial locations so as to f a c i l i ­
tate their contacts wi th the public. 

I l a v i n j ; delerniined in a p re l iminary way the 
maimer in which outside contacts are to be lua in -
lained, the nexi step is to ascertain in a tentative 
maimer the desirable ])hysical g roup ing and loca­
t ion o f operating units , based u p o n : 

1. Character o f supervision re( |uired. 
_'. Related nature of work . 
. \ I'recpiency of personal interconununicat ion. 
4. 1'riixiniit\- nf supervising iithcials. 

I he inlhiences on space planning exerted by 
i lusc four factors o f t en prove to be of conf l ic t ing 
character. It therefore becomes a nice ])roblem to 
(K icnnine which o f the f o u r factors shall be given 
the most weight and how reconcilement of d i lU i -
ences may be achieved. Unles.s the problems i n ­
volved in de])artnientJil location a n d layonl> are 
>ol\ed f r o m the broad point o f v iew o f lienefit to 
the whole , it w i l l be im])ossil)le to a\ 'oid costly 
changes and alterations a f t e r the organization is 
housed in the new bui ld ing . 

M I X H A N I Z A T I O N O F WoRK. <)ne o f the out­
standing characteristics of modern managetuent 
is the t rend toward mechanization o f w o r k . I he 
increasing need f o r accuracy a:id sjjeeil occa>ioned 
by the exacting demands of business makes it i m -
l)ossib!e to continue to achieve satisfactory re­
sults th rough the application of human energy 
alone. Conse(|uently. in the last decade or t w o . we 
have witnessed enormous develo])ments in the 
held of office machinery and the subordination o f 
office procedures and systems to the ])ossibilities 
])resented by the use o f standardized machinery. 

The int roduct ion of such machinery has. i)er-
force . had an inlluence over the provision of space 
and thi- modil icat ion of space standards, as well 
as over the augmentation o f w i r i n g .services, f a r 
beyond anyth ing which could have been imagined 
ten years ago. I t has. moreover, brought about the 
necessity of in>tal l i i ig acoustical treatment so a> 
to reduce to a m i n i m u m the strain upon the ner­
vous systems of workers caused by the noise of 
machine operation. T o lie convinced o f the i)ro-
f o u n d influence o f the t rend t o w a r d luechaniza-
l ion of oflice work u j ion the |)hysical conditions 
o f the environment i n w h i c h the work has to be 
pe r fo rmed , one has only to make a comparison 
bc-tween the characteristics o f the luodern-day 
olhce bui ld ing and those of the of^ îce bui ld ing of 
ten o r f i f t e en years ago. 

L N T E R C O M M I ^ N I C A T I O N . A m o n g the more i m -
])oriant o|)erating re(|uireiuenis. viewed f r o m the 
effect upon office ]) lamiing. may be meiuioned the 
need f or more rapid performance o f work and 
more expeditious in terc i 'mmunicat ion. The ])ace 

of business today is f a r faster than it was ten 
years ago. W hatever the cau.se f o r this condit ion, 
nioilern oftice planning nuist take account of it as 
a factor of the highest importance. I n practice, the 
solution o f the problem of accelerated ac t iv i ty is 
predicated upon the effective location of operat ing 
units in both the hm-izontal and vertical relation-
shi|)s and the provis ion o f mechanical and elec­
tr ical in iercommunicat ing devices which over­
come distance and which dispatch mes^ages and 
papers at a rale of .speed f a r exceeding the h igh­
est standard po>sible of attainment by human 
lueans. 

DiiPARTMi-NTAi. SPACR. Ano the r f ac to r l inked 
w i t l i operating re(|uirements is the determinai ion 
of departmental >])acc standards and of the vary­
ing rates of g r o w t h experienced by d i l i e r e i u de-
l)artnients of thi ' organization, so that adecpiaie 
provision o f space ma\' be made f o r both pre>i'ni 
and f m u r e needs and the t w i n dangers of scanty 
or over-l iberal space allowances may be guardt-d 
against. T h e importance o f de termining accurate 
space standards cannot be too strongly stressed, 
and this task should be approached hx established 
techniques which have been dev ised fo r determin­
ing net areas required. 

In a large bank whose rapid g r o w t h had neces­
sitated the occupancy o f several buildings in the 
fmancial district of an eastern ci ty, it reipn'red a 
period of nearly three months o f ])ainstakingly 
ca re fu l analysis and .study to measure present and 
])rospective space retpiirements ])reparatory to 
])lamiing a new bank bu i ld ing . The study wa> un­
dertaken by t ra ined engineers in the employ o f 
the bank planning committei ' . and e\ery single 
element entering into the detailed space calcula­
t ions was checked back w i t h the department heads 
concerned before the defini t ive space .^cheflules 
cover ing exis t ing retpiirements were nl t imalel} ' 
compiled. .Af ter this had been done, the engineers 
prepared estimates of the personnel and e(|nipment 
re« |u i renients as of the approximate time of com-
pleti i in of the ni-w buih l ing and f o r a perioil of 
live years thereafter, and f r o m these they finally 
determined the |)rol)able >pace requirements fo r 
the same dates. 

It w i l l readily be seen f r o m the foregoing dis­
cussion o f operat ing re(|uirements and their eti \ ct 
upon ])lamiing. that studies along the several lines 
indicated are es.sential in order to provide the 
owner and architect w i t h i n f o r m a t i o n o f va l id and 
detailed character f o r the pur])ose o f under taking 
a new bu i ld ing prograiu on a sound basis. Unless 
the influc-nce o f operat ing re<|uirements over 
bui ld ing planning is thoroughly re:ogm'zed and its 
inq)!ications are pursued to logical Hnuts. the suc-
c( of any new bu i ld ing program w i l l be open to 
i |uesii(in. 
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D F T E R M I N I N G T H E C H A R A C T E R O F T H E 
B U I L D I N G 

A f t e r operatinj, ' rei|uircmeiu.s have been ascer-
laint 'd. the nexi practical step involves the de-
u r in inat ion of the character o f the hu i ld in i ; which 
is to be erected. El in i i i ia t in<; f r o m discussion the 
subject o f bui ld ing regulat ions—which ditYer in 
\'ari(tii> parts (if tlie cnunt ry—we may procei-d tn 
a consideration o f the questitms of size and gen­
eral ])roportions. Bo th o f these usually present i n ­
teresting and many-sided probk-ni>. W e w i l l a>-
sume that, al though the question of financial i n ­
vestment is natural ly an imj ior tan t one. organiza­
tions whose a f f a i r s j u s t i f y housing in a >pt-cial 
bui ld ing are usually in a position, w i th in rea^- ni-
able l imi t s , to sul.)ordinate problems of bu i ld ing 
linance to other practical consideration^. .\s a rule 
such organizations are governed by the desire to 
erect rather momnnental buildings and at the 
.same time to provide suitable sjiace to meet their 
re(|uirement> fo r an indi-linite period oi years. 

I n the past, however, it has fre(iuently hap­
pened that business organizations such as banks. 
in>urance companies and impor tant commercial 
and industr ia l concerns, which have planned more 
or less elaborate buildings, have fai led adequatt'ly 
to forecast their space requirements. Conse-
(luently. w i t h i n a l i r ief period o f years o f occu-
p-ancy of the new ofhces. they have found that 
their (piarters were becoming crowded and have 
ln'i'ii conipelli-d either to increa>e ilie (len--i;\ i>\ 
>pace occupancy or to add in m a k o h i f t fashion tn 
the exist ing buildings, i n recognition ol this .situa­
t ion the pendulum has now swung in the opposite 
direct ion, and a tendency has developed to erect 
buildings larger than reasonable estimates of 
fu tu re sjjace recjuirements warrant . This condi­
t ion has caused the adoption o f extravagant >pace 
standards, thi' ty ing up of capital in uni)roductive 
investmeiu and excessive maintenance costs. 

F A C T O R O F O R G A N I Z A T I O N , i t should be recog­
nized at the outset that the factor o f organization 
has an impor tant bearing upon size and ])ropor-
tions of the bui lding. .\lo^t businesses w i l l find, 
a f t e r study o f their organizat i im characteristics, 
tha t there are relatively few m a j o r f u n c t i m s to be 
p e r f o n n e d . As a rule these embrace, .specifically, 
iinance. product ion, d is t r ibut ion, accounting, en­
gineering a n d service. Proper ly to itUegrate these 
functions, it is o f ten f o u n d advisable to locate the 
d( ] i ; inmenis responsible f o r their perforuumce on 
d i f fe ren t floors o f the bui ld ing , or at least to grou]) 
them on three or f o u r levels. Such an arrange­
ment obviates the creation o f conflicts due to the 
di-mand f o r addit ional space caused by \ a r y i n g 
ra i l s of (U-])artmental g r o w t h . 'J"he functions 
named are hardly ever f o u n d to require areas of 
l ike size, and the proper grou])ing of them 
usually makes it |)ossible to ]irovide for their 

fu tu re g rowth by means of horizontal expansion. 
l-'rom the fo rego ing considerations, it api)ears 

that the ])ractice o f est imating sj)ace re<|uiremeius 
f o r many years in advance need no longer be f o l ­
lowed and that the j j roblem of s ize resolves itself 
into finding the j)ractic;d answer not to the (juery. 
•'1 l o w b ig a Imi ld ing shall we bui ld ?"' but rather to 
I1K' question. " M o w small a structiu-e w i l l reason­
ably nu ' t i operating requirements f o r a linn'ted 
period o f lime?"' W h e n the need f o r .additional 
space evidences i tself , this may bi- ])rovided bv the 
erection of wings attached to the first unit , and 
this procedure may be continued u i u i l the opt i ­
mum size of the bui ld ing, taking into account <le-
sign and mechanical facili t ies, as well as l imi ta t ion 
o f the plot o f land ui)on which the structure is 
erected, has been reached. 

I t is essential, of coiu'se. in considering size and 
general p r o j x j n i o n s o f the Imi ld ing , to study care­
f u l l y such (piestions as ceiling heights, elevators, 
exposure to light and air. location o f fixi-il service 
elemeius, number of subterranean levels and i n ­
t roduct ion of s])ecial features such as vaults, s tor­
age rooms, bui ld ing service units, etc. 

H f ) R I Z O N T A I . A N D V E R T I C A L E X P A N S I O N . I ' '"r 

e\'ery organization it becomes necessai-y soonei-
or later to determine and mainta in a balance be­
tween horizontal and vertical expan.'^ion. I f the 
bu i ld ing is so designed as to violate j)ermissible 
l imi t s in either o f these directions, it mav IK- ; IS-
sumed w i t h certainty that excessive oi)eraling 
costs, insofar as MalT and (-(piipment are con­
cerned, w i l l be experienced. In ( iie instance, the 
olfice layout which had been plaimed resulted in 
se])aralmg. by a distance of about two hundred 
and f o r t y feet in the horizontal direct ion, t w o i m ­
portant grou | )S of e\ecuii\-es. the character of 
whose activities necessitated constant personal 
contacts. W h e n this defect was j)ointe(l out to the 
organization, the \ a l i d i l y of the cr i t ic ism was ad­
mit ted but the Conclusion was expres.sed that noth­
ing C(mld be done about it since al l arrangements 
had already been consummated. It remained fo r 
the engineer whose advice had been sought w i t h 
ri'spect to the sjiace problem, to make the obvious 
sui^ueslion that the organization arrange to ex­
change one-half of the space on the floor in i p u > -
l ion f o r an e([ual area on the next floor al)Ove. in 
direct vertical relationship to the half floor to be 
retained. T h i s plan was finally adojJted. a separate 
stairway connecting the two floors was i iuroduced. 
and the two groups of exi 'cutives found them-
e'.ves located w i t h i n fifteen feet o f each other i n 

I IH ' vertical direction. h"asy communicat ion was. 
of course, furnished by the stairway, and the re­
sult o f the change was to faci l i tate extremely i m ­
portant contacts o f constant occurrence t h n m g h -
out the business day and thus to .save a substan­
tial expenditure of t ime, money and energy. 



626 A R C H I T E C T U R A L E N G I N E E R I N G A N D B U S I N E S S Part T w o 

C E I L I N G H E I G H T S , i n considering f u r t h e r the 
problems o f size and general propor t ions o f the 
Imi ld ing , a fac tor of great importance is the p ro­
vision o f adequate ceiling heights. T h e modern 
t rend i n p lann ing offices is ent i rely i n the direc­
t ion of the application o f the open office principle. 
X o longer are clerical staffs separated f r o m each 
other by par t i t ioned spaces which obstruct the 
flow of the w o r k and foster the "depar tmental" i n -
.stead o f the "organiza t ion" view[)oint . In the wel l 
j)lanned office, groups o f clerical workers are 
brought together in large, open, unobstructed 
areas which strengthen esprit de corps and permit 
of p lanning f o r exjjedit ious procedure according 
to the pr incip le o f f o r w a r d movement o f work . 
F o r such offices, cei l ing heights of more than the 
usual commercial standards must be provided. 

One defect o f the commercial type o f office 
I)uil(l ing f o r p l ann ing large areas to be occu])ied 
by .scores i f not hundreds o f clerks lies in the 
fact that, w i t h standard ceiling heights o f ten 
feet or thereabouts, the provis ion of adetjuate a r t i ­
ficial i l l umina t ion at desk level brings the remote 
fixtures into the line o f vision of clerks and thus 
creates an unsatisfactory l igh t ing condi t ion. 
Moreover , f r o m the psychological point of v iew, 
a relatively low ceil ing height in a large open office 
causes an unpleasant sense o f space restr ict idi i 
and consequently has an adverse effect upon the 
desire o f employes to work . F o r these reasons and 
others which might be mentioned, cei l ing heights 
of buildings designed in accordance w i t h the re­
quirements o f large clerical organizations should 
be at least eleven to twelve feet i n the clear; the 
extra cost involved in supi)lying this feature is. 
according to experience, more than offset by its 
favorable influence upon work product iv i ty . 

L I G H T A N D A I R . Considering now the question> 
of exposure to l igh t and air . i t is essential i n order 
to capitalize the relatively large investment con­
st i tuted by the annual payro l l o f a clerical organ­
izat ion, to provide good conditions o f i l lumina t ion 
and veni i la t ion. The re fo re , i n de termining the 
problems of size and general pro]X)r t ions, we must 
bear in mind that, u n t i l such t ime as (le|)endence 
m a y be placed en t i re ly on ar t i f ic ia l i l lumina t ion , 
fenestration should approach fifty per cent o f the 
total wal l space, and wings should, as a rule, not 
ex r r ed fifty feet i n w i d t h . I f these t w o standards 
are adhered to. one may be assured that the c ler i ­
cal staffs to be housed in the bu i ld ing w i l l , f o r the 
m a j o r i>ortion of the business day. enjoy natural 
i l lumina t ion and the most favorable conditions o f 
venti lat ion w h i c h can be provided i n the absence 
of an ar t i f ic ia l system, to which s|)ecific reference 
w i l l be made later. 

A R C H I T E C T I R.AL A N D W O R K O B J E C T I V E S A s f a r 

as design of a special purpose oflnce bu i ld ing is 

concerned, it may be permit ted to a layman to 
venture the opin ion that i t should be characterized 
by s impl ic i ty , i nd iv idua l i ty and impressiveness. I n 
general, business organizations wh ich contemplate 
the erection o f an ofiice bu i ld ing f o r the i r o w n 
occupancy, are l ike ly to consider first o f all the 
archi tectural elements o f the problem. W i t h the 
highest i)i)s.sible regard f o r the importance o f 
these elements, i t should be recognized that the 
pr ime purpose o f erection o f a b u i l d i n g o f the 
type described is to f u r t h e r the w o r k objectives 
of those whom the bu i ld ing is intended to house. 
Physical environment exercises a tremendous i n ­
fluence over w o r k p roduc t iv i ty , and the fir.st and 
la-t problems of al l special purpose bu i ld ing plan­
n ing should be concerned w i t h the creation o f 
conditions wh ich w i l l be conducive to the achieve­
ment of a decrease in operating costs. 

M a n y years of experience i n dealing w i t h prob­
lems involved in special purpose bu i ld ing planning 
j u s t i f y the opinion that the difference in work 
accomplishments between an organization located 
in a poorly planned, badly l igh ted and crowded 
office and one housed i n a b u i l d i n g w h i c h br ings 
to expression the results o f purposefu l p lanning. 
l)as( <l u])on intell igent analysis and adherence to 
h igh standards, amounts usually to an increase o f 
f r o m fifteen to twenty- f ive per cent i n the produc­
t i v i t y o f the .stalT. Translated into terms more 
readily understood, this means that the increase 
in staff p roduc t iv i ty is o f t e n sufficiently great to 
exceed the interest on the complete investment re­
quired to finance the cost o f the new bui ld ing . 

hVom the foregoing discussion, the conclusion 
is j u s t i f i ed that the deternn'naiion o f the character 
of the bu i ld ing must be based upon elements such 
as those r e f e r r ed to and that a definite relationship 
may be worked out between the needs o f the or ­
ganization and the characteristics o f the bu i ld ing 
which is to house i t . I t should be especially noted 
at this point that ca re fu l study o f all the factors 
to which reference has been made should logically 
precede the architectural p l ann ing stage. L 'nf i>r-
tunately. this consideration is honored more i n 
the breach than in the observance, w i t h the result 
that the burden o f responsibili ty o f the architect, 
in any case great, is needlessly augmented, and a 
series of delays. compronn"ses and adjustments o f 
conf l ic t ing viewpoints complicate the creative 
period o f his work . The m a j o r i t y of architects 
who have had experience in the planning o f spe­
cial purpose buildings have learned to the i r cost 
how discouraging and detrimental such a condi­
t ion can be. I t is therefore regrettable that archi­
tect >. as a rule, are wi thout influence in the shap­
ing of the ])rogram which should logically lead up 
to the i )Iainnng stage. 

(Caiirhulril in T H K .\I<( FIITKITCKAI. I'I.KI M, May, 1930) 



STANDARDIZING APPRAISALS 
B Y 

J O H N T A Y L O R B O Y D , JR. 

AN appraisal is used i n deciding the amount 
. o f money to be loaned on a projected 

bu i ld ing o r i n de termining the value o f an exist­
ing bui ld ing as an investment or speculation. A p ­
praisal is the means of determining the r isk, 
quahtat ively and qtianti tat ively. The method of 
appraisal, as everyone knows, is a much disputed 
issue. W e i n the bu i ld ing industry have no au­
thor i ta t ive standard o f appraisal today,—we 
cannot even agree on the factors that enter into 
the product ion cost o f a bui ld ing . There is con­
stant complaint on variou.s phases o f the subject ; 
mortgage loan issues are in defaul t too f requent ly 
f o r the good of the indus t ry ; confus ion exists. 
One is reminded of M a r k Twa in ' s famous remark 
about the weather. A f t e r f o u r centuries o f 
trouble w i t h appraisals, it is t ime that the bu i ld ing 
industry should do something about i t . H o w 
otherwise can we convince the public o f the i n ­
vestment value o f bui ld ing .securities? 

For tunate ly , a p o w e r f u l interest has recently 
taken appraisal i n hand. The Investment Bankers ' 
. \ssociation of Amer ica has f o r m a l l y adopted, " i n 
convention assembled," the 1929 Report o f its 
Committee on Real Estate Securities, ou t l in ing 
those par t icular items that should be included in 
real estate appraisals f o r purposes of a bond 
issue. A f u l l summary of this important report 
w i l l be f o u n d i n the Commercial and Financial 
Chronicle. November 2, 1929, V o l . 129. pp. 2754-
2757. I quote f reely f r o m that par t of the sum­
mary dealing w i t h real estate appraisals. The 
Committee repor ts : " W h i l e a great many have 
studied this involved subject f o r a good many 
years, very f e w organizations or groups have 
actually set down on paper any final conditions 
as to what does and what does not, in their esti­
mation, constitute good practice. T h i s is a subject 
hard to standardize and one w h i c h presents new-
angles f o r each ca.se considered. Y o u r Committee 
has, however, a f t e r consult ing w i t h representa­
t ive men, insti tutions and organizations through­
out the country, fo rmed a general opinion as to 
what might wel l be considered good practice, and 
it wishes to outl ine the reasons f o r its conclusions. 

" A very commonly used phra.se is that 'no 
proper ty is w o r t h more than i t can earn.' but 
it is pointed out that an appraisal should not 'be 
based on the capitalization of earnings alone.' 

" I f an individual desires to purchase a bu i ld ing 
as an investment, he has undoubtedly become i n ­
terested because o f the present and expected 
f u t u r e earnings o f the property. H e engages a 
real estate expert to check the entire situation. 

H e in t u r n must be satisfied w i t h the t rend o f 
g r o w t h o f the dis tr ic t o f the city i n wh ich the 
bu i ld ing is located, and w i t h its adaptabil i ty to 
the site on which i t is located and many other 
factors con t r ibu t ing to the w o r t h o f the p roper ty 
as an investment. H e checks the available pieces 
of proper ty in the immediate v ic in i ty , endeavor­
ing to i n f o r m himself as to whether o r not a 
bu i ld ing can be erected on another piece of p rop­
er ty f o r less than the asked price of the first 
bui ld ing, keei)ing in mind , o f course, that the 
standards o f construction and the earning capac­
ities o f the buildings should be the same. Mr 
figures the replacement cost o f the bu i ld ing under 
consideration, and the value o f the land : he figure--
the earnings and capitalizes them at a proper per 
cent to arr ive at a capitalized earning value. He 
checks all related data, and f r o m al l this arrives 
at the final appraisal value. F o r a s imilar bu i ld ­
ing, an appraisal f o r purposes o f a loan issue 
should be made along substantially these same 
lines. (Opinion on proper appraisal w i l l probably 
not d i f f e r widely i n the case o f an exis t ing bu i ld ­
ing, but the procedure to be f o l l o w e d i n m a k i n g 
an appraisal to be used in connection w i t h a 
construction loan presents some debatable and 
very di f f icul t questions: 

" F i r s t . W h a t items can properly be included in 
the physical value o f a bu i ld ing when completed 
and ready f o r occupancy? Second. I f the capital­
ized estimated earning value is greater than the 
physical value, should any increased value be 
given to the physical in a r r i v i n g at the final ap-
prai.sal value? A more concise statement o f the 
situation could hardly be made.' ' 

P H Y S I C A L VALtre. A s was meiuioned in last 
year's report, there are those who believe that 
every i tem going into the cost o f a bu i ld ing , f r o m 
labor cost and materials to the discount on the 
bonds, should be included to make up the physical 
value f o r the purpose o f a loan issue, whi le , on 
the other hand, a certain large insurance company 
considers in physical value only the cost of ma­
ter ial plus the cost of labor w i t h no allowance f o r 
contractors' p ro f i t and architects' fees, reducing 
this to market value f o r purposes o f a loan. I n ­
cidentally, at a regional conference o f A . I . . '\. 
Chapters of N e w Y o r k State in 1929. i t was said 
that a savings bank i n up-state New \ork would 
not count the architect's fee in apprai.sal as part 
of the cost o f a bu i ld ing . O n this j)oint the Com­
mittee says: "Those t w o examples probably could 
be said to represent the two extremes in thought, 
between which there must be a middle g round 
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support ing .sound practice. There fo re , a f t e r care­
f u l study and also realizing that appraisal practice 
does not lend it.self easily to standardization, your 
Commit tee be'.ieves that i n most instances on ly 
these items should be included in the total esti­
mated physical value o f a project that is being 
ai)praised f o r purposes o f a construction bond 
issue. 

Marke t \ alue o f Land . 
Cost of Mater ia l s . 
Cost of Labor . 
Contractors ' h'ees. 
Archi tec ts ' Fees. 
Interest paid, Insurance and Taxes dur ing 

Construct ion." 
.\s to inc lud ing discounts on bonds, the Com-

niii iee rejects the idea, remarking that "the poorer 
the credit o f the borrower , the greater the bond 
discount, which added to the physical value o f the 
pn)])erty w o u l d make a higher appraisal, and 
eventually, in the hands of an optimist ic lender, 
probably a larger loan. T h e addi t ion o f each 
succeeding i tem of this type, a l though represent­
ing a cost to the owner, nevertheless cuts down, 
i f the bond issue is made on the basis of a f ixed 
percentage value, ihe real tangible security back 
of the loan. I tems o f this type should be ex­
cluded." The reference to the use o f a high dis­
count to inflate the loan has a f a m i l i a r r i n g to 
those architects w h o have protested against the 
cubage system that is employed by some mortgage 
insti tutions f o r comput ing construction cost on 
the g round that the higher the p ropor t ion o f 
waste space in a bu i ld ing the greater w i l l be the 
appraisal o f its physical value.—a method which 
|)enaHzes good design and puts a p remium on bad 
planning. 

C A P I T A L I Z F D E A R . M N O S . O n the subject o f cap­

italized earnings values, the report observes: " I n 
the case o f a bu i ld ing already up and pnKl t ic ing 
earnings, it is a simple matter to compute this 
value w i t h a real degree o f confidence. Where a 
construction loan is contemplated, however, the 
capitalized earnings value cannot be based on an 
earnings experience, because obviously no earn­
ings w i l l exist un t i l the bu i ld ing is actuallv up. 
These earnings, therefore, must be estimated. I n 
cases where large and responsible concerns have 
contracted f o r space on long t ime leases and a 
large percentage o f the total available space has 
been leased in this manner, it is possible o f 
course, to ar r ive at a nuich more accurate estimate 
o f prospective earnings than wou ld be the case 
were the b u i l d i n g to depend on reaching normal 
occujiancy through the ord inary course o f inter­
esting a large number o f smaller tenants. 

" U n t i l the bui ld ing is actually coiupleted. op­
era t ing and .seasoned, i t cannot def in i te ly be to ld 
whether or not it is to be a prof i table investment. 

For that reason your Committee believes, w i t h 
last year's Committee, that i n the case of ap­
praisals to be used in connection w i t h construc­
t ion loans no added value f o r capitalized carniuK's 
should be given. I n the case o f an established 
improved proper ty , i t is sometimes f o u n d that an 
added value beyond the physical value is possible 
because o f an attract ive earning history and ex­
pectancy, but i n the case o f a project under con­
st ruct ion the expectancy is not backed up by a 
his tory o f earnings and should receive no added 
capitalization. F o r purposes o f a bond issue your 
Committee believes that the loan should be made 
on the physical value o f the proper ty , land and 
buildings, this value being checked w i t h the cap­
italized earnings value as a check on t le sound­
ness o f the entire project . Na tu r a l l y , i f the cap­
italized earnings value is less than the physical, 
the pro jec t is unsound. 

"These points cover, your Committee believes, 
the main points o f trouble i n appraisal o f con­
struct ion projects f o r purposes o f a bond issue. 
The appraisal i tself , o f course, should be f u l l and 
i n f o r m a t i v e : in fact , should place the lender in 
possession of all i n f o r m a t i o n needed by h i m i n 
determining the qual i ty o f the loan. I t .should f o r 
the i n f o r m a t i o n o f the investment banker, cover 
in addi t ion to the expected and customary data, 
these details: 

1. Need f o r the bu i ld ing ( i n c l u d i n g a com])Icte 
survey of the d i s t r i c t ) . 

2. Physical value of land. 
3. Physical value o f bui ldings ( g i v i n g the 

.separate items mak ing up the totals ) . 
4. Estimate o f earnings. 
5. Capitalized earnings value. 
6. F ina l appraisal value. 
Th i s report is based on rej)resenlative opinions 

collected f r o m various parts o f the country , anrl 
the recommendations suggested apply to practice 
i n no one locali ty, but to the country in general. ' ' 

I n this report o f the Investment Rankers' .Asso­
ciation are seen the outlines o f a real standard.— 
a standard fo rmula ted on the basis o f scientific 
study o f facts, a f t e r obtaining the considered 
opinions o f experienced men al l over the country 
as to what the standards o f api)rai.sal should be. 
T h i s standard is expressed i n a few clear p r i n ­
ciples that can be applied in practice. Doul)tless 
f u r t h e r refinement o f this outl ined standard may 
be needed, but the bu i ld ing indus t ry might we l l 
con.sider adopting i t . wi thout wa i t ing unt i l 
someone invents a better. I n accepting such a 
standard, i t is essential to have an e(|ually definite, 
u n i f o r m classification o f security issues. .Al­
though the report is confined to bonds, there is no 
rca.son w h y its findings should not apply to stocks. 

T a k i n g a broad view o f the appraisal standard 
outlined bv the Inve.stment l iankers ' Associati(jn. 
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one perceives that it rests ( l ) on a clear grasp 
at every po in t of the dis t inct ion between invest­
ment and speculative risk in propert ies; ( 2 ) on 
the necessity o f calculating accurately the specula­
t ive f ac to r in ai)i)raising a specific p rope r ty ; and 
( 3 ) on a d m i t t i n g the fac t that, i n general, bu i ld ­
ings under construction and not rented in advance 
are decidedly more speculative than are income-
|)roducing properties. Obviously , bu i ld ing se­
curities should be classified and sold to the public 
on this basis, w i t h special reference to the t h i r d 
point ,—the speculative character o f buildings 
under construct ion and not yet rented. Fa i lure 
to recognize this principle is, 1 believe, the cause 
of much o f the trouble w i t h appraisals. 

O V E R - C A P I T A L I 2 J \ T I O N O R O V E R - P R O D U C T I O N . 

Defau l t of bond issues is o f t e n ascribed to over­
capitalization, but f a i lu re to rent is o f t en at the 
bo t tom o f loss i n the investment value o f a b u i l d ­
ing . The most carefu l appraisal survey of trend 
of g r o w t h , rental conditions, etc., in a distr ict can­
not guarantee that a bu i ld ing w i l l not be put up 
that w i l l not rent. Practical experience proves 
that assertion. Fa i lure to rent is caused not merely 
by a number of minor , intangible factors that 
cannot always be foreseen, but ,—much more i m ­
portant ,—by the over-product ion in a dis tr ic t o f 
competing buildings, coming on the rental market 
soon a f t e r the bui ld ing in question was completed. 
The promoters o f the later buildings causing the 
over-product ion should not have bu i l t at a l l . but 
nevertheless, they o f t e n do, and i n practice there 
seems to be no way to .stop them. Results o f this 
al l too common experience are seen in the indica­
tions o f surplus product ion of both hotels and 
office buildings i n some sections. The report o f 
the Rent ing Committee o f the Nat ional .Associa­
t i o n of B u i l d i n g Managers and Owners says that 
the conditions of increasing vacancy percentage 
i n the office bu i ld ing field o f the country as a 
whole have been get t ing worse f o r the past f e w 
years; and that to a condit ion o f 1 1 . 5 5 per cent 
of vacancy in October, 1 9 2 9 . in the 1 6 7 6 struc­
tures surveyed, almost another 1 0 per cent of 
oflPice .space is coming on the market in 1 9 3 0 . 
N o w , w h y d id not the appraisers o f this latest 
crop of bui ldings foresee this situation? 

P R E V E N T I N G F O R E C L O S U R E . M o r e impor tant 
s t i l l , w o u l d a con.servative capitalization be sure 
to keep al l these .structures f r o m foreclosure? I t 
might , as f a r as bonds are concerned, but j u n i o r 
and equity issues could scarcely escape a heavy 
shrinkage in value. Here I think is a good argu­
ment f o r the new finance. The re should be less 
over-production of buildings where responsibility 
f o r the value support ing j u n i o r long term issues 
is accepted by the is.suing house. M a n y people 
believe that the first mortgage insti tutions do not 
w o r r y too much about the investment value of 

buildings on which they lend. T h e i r immediate 
interest is to see that the percentage o f bui ld ing 
cost is so low that even a great shrinkage i n value 
w i l l not endanger the i r mortgage r isk. T h e 
promoter takes the ri.sk o f over-product ion. H e 
takes the r isk al l too f requent ly , and as a result 
the industry is much too defenseless against the 
ravages o f the weak marg ina l producer. There­
fo r e , u n t i l the bu i ld ing indus t ry , through more 
accurate statistics and knowledge o f expansion 
trends in districts and cities, is i n a better posit ion 
to protect i tself against the ravages o f the mar ­
ginal producer, we cannot we l l deny the statement 
in the Investment Bankers ' As.sociation report , 
already quoted. 

" C O N S T R U C T I O N B O N D S . " " U n t i l the bu i ld ing 
is actually completed, operating and seasoned, it 
cannot definitely be to ld w^hether it is to be a 
profi table investment." T h i s being the case, "is 
it correct to label a security issued as a construc­
t ion loan a "mortgage bond" or a " f i r s t mortgage 
bond" w i t h a l l the impl ica t ion o f 100 per cent 
investment value that is associated w i t h these 
terms? Possibly the answer is "Yes . i f the per­
centage o f cost represented by the issue is low 
enough." Even here, I suggest the defense that 
the use o f the words "mortgage" and " f i r s t mor t ­
gage" bonds is a bit too technical. I n practice, 
loan issues become much less f requent and less 
spectacular i n their i n j u r i o u s effect on the bu i ld ­
ing industr)^- through loss o f prestige w i t h the 
investing public. U n t i l that day, i t seems j u s t i f i ­
able to ask the question. I s not the correct t e rm to 
use of a security issued f o r purposes of a con­
struction loan, a "construction bond"? 

T h a t wou ld be fa i re r also to the inst i tut ions 
that market to the public con.servative first m o r t ­
gage bonds or certificates, guaranteed or not by 
the issuing company, on income-producing prop­
erties. One o f the very safest investments o f this 
class are the guaranteed first mortgage certificates 
of the "o ld l ine" first mortgage inst i tut ions, issued 
against first mortgages on a number o f income-
j i roduc ing properties. Defau l t s on this class o f 
securities have been practically unknown f o r a 
number o f years, at least; they are excellent i n ­
vestments f o r that large class o f " w i d o w and 
o rphan" investors to w h o m the bu i ld ing industry 
wi.shes to appeal, and the.se issues are ent i t led to 
use the "conservative" label. 

S T A N D A R D C L A S S I F I C A T I O N O F R E A L E S T A T E S E ­

C U R I T I E S . I t would seem, then, that the bui ld ing 
industry , f o r its o w n protect ion as wel l as f o r 
that o f the public, should establish a u n i f o r m 
standard f o r labeling .securities, somewhat on this 
basis: 

1. A Mortgmic Bond, or a J-irst Mortfjat/c 
Bund, guaranteed or not in either ca.se, should be 
issued on a conservative basis against income-
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producing properties, either singly or in groups. 
2 . I f bonds are issued f o r the puri)ose o f con­

struct ion loans, they should be labeled Construc­
tion Bonds. W h e r e construction loan is "guar­
anteed," a Debenture Bond o f the company mak­
ing the guarantee should be the correct f o r m . 

3. I f desirable, issues floated f o r purposes of 
a construction loan may correctly have provisions 
f o r conversion into various classes o f securities 
issued on an income-producing bui ld ing, and 
w o u l d be Convertible Construction Bonds. A n 
example is the 6 per cent notes o f the Henry 
Mandel Associates, convertible in to 6 per cent 
accumulative p re fe r r ed stock ( w h i c h is preceded 
by a mortgage) o f the bu i ld ing w i t h i n one year 
a f te r completion o f the bui ld ing , etc. 

4. A f t e r the bu i ld ing is completed and its i n ­
come is proved, it is correct to issue conservative 
f irst Mortgage Bonds against i t ; Preferred 
Stocks representing j u n i o r mortgage por t ions of 
earnings and physical assets values ; and Common 
Stocks against the earnings and equity. 

5. .Standard> f o r issuing p re fe r red stocks 
against buildings under constructi(m and not yet 
wel l occupied by tenants, should be thoroughly 
protected. 

It would .seem that this suggested standard f o r 
Libeling bu i ld ing securities is f a i r and accurate; 
that i t is adapted to the special nature o f real 
estate, that it is based on the standard o f appraisal 
of the Investment Hankers' Association, and 
finally that it is in accordance w i t h common usage 
both in financial quarters and among the general 
public, since W a l l Street is usually rather ca re fu l 
about placing the r ight labels on its various issues. 

T h e character of p re fe r red and common stocks 
should be as clearly .settled as part o f any stand­
ard of classification. I n W a l l Street, a p re fe r r ed 
stock is usually considered to be a fixed income 
share, j u n i o r to bonds only (o r mortgages in the 
case o f real estate), or else i t is the senior security 
where there are no other obligations. I t may 
be .secured to some extent by physical assets, and 
in mo.st bui ld ings i t necessarily would be; but in 
any case i t should be amply protected by a good 
marg in of earnings. 

.•\s to common stocks,—there's the rub. The 
•Star o f the common .stock has risen high in the 
zenith in recent years, except that, f o r a f e w 
days i n October and November , 1929, many 
people wondered whether it had been knocked 
out i n collision w i t h a comet or the sun. The sup-
piLsed coll ision, so our financial astronomers are 
i n f o r m i n g us, was no more than an eclipse, and 
the star o f the common stock is not on the wane. 
Doubtless that is t rue, but one cannot escape a 
suspicion that the "new finance" has not f u l l y 
proved its case. 

CoMMO.N S H A R E V A L U E S are based chiefly on 
e.irning power and publ ic confidence in the man­
agement and in the competi t ive strength o f the 
enterpri.se. The re is m u c h to be said f o r the 
theory that judic ious purchase o f common shares 
in our great enterprises, which participate in the 
expansion o f the country , is a desirable method 
of increasing one's income in an era o f r i s ing l i v ­
i n g standards. O n the other hand, the very 
intangible nature o f common stocks makes agree­
ment on the i r "normal value" more d i f f i cu l t even 
than is real estate appraising. T h e only way so 
fa r discovered to establish the i r value is through 
the consensus o f op in ion o f experts and public. 
A security exchange provides the only practical 
yardstick f o r appraising its values. The prices 
fixed in the t rad ing represent the consensus of 
both public and experts as to the meri ts of any 
stock, or i n other words , as to the f u t u r e pros­
pects o f the real estate properties on which the 
stock is issued. Thus i n its t r ad ing a securities 
exchange is use fu l i n appraising individual 
stocks and classes o f stocks. Nevertheless, the 
common stock st i l l flucttiates to an ext raordinary 
degree at t imes. 

T H E P R E S E N T T R E N D . I believe that the con­
struction interests of the bu i ld ing indus t ry w i l l 
welcome the proposal to standardize appraisals 
and to label correct ly al l bu i ld ing securities. I t 
w i l l remind them of the extensive collaborative 
movement in the construct ion industry , aided by 
the U . S. Depar tment o f Commerce, under M r . 
Hoover 's secretaryship, to standardize bui ld ing 
products, and to adopt a clear, jus t and u n i f o r m 
system o f g rad ing construction materials, f o l l o w ­
ing the method first used in the steel and cement 
industries. T h e success o f this e f f o r t has saved 
hundreds of mi l l ions o f dollars f o r the indu.stry 
and has created confidence in its i)roducts. I t is 
possible that architects, engineers, construction 
men, material manufacturers and supply hou.ses 
w i l l not t h ink that the trotible and e f f o r t required 
to make the change w i l l be a v a l i d argument 
against mak ing the attempt. They w i l l recall that 
the same arguments were advanced against the 
movement to establish g rad ing o f materials of 
construct ion. 

W h e n , s imi lar ly , a u n i f o r m standard o f apprais­
ing properties is established, recognizing the basic 
dis t inct ion between investment and speculation : 
and when a f a i r and reasonable .system of label­
ing securities, also based on the dis t inct ion be­
tween speculation and investment, is adopted, 
then, supplied w i t h these t w o standards, the bu i ld ­
i n g indus t ry w i l l i t se l f understand accuratelv its 
complex finances. A n d i t w i l l be in a posit ion 
correct ly to i n f o r m the public. The bu i ld ing in ­
dustry should take this step f o r its own protection. 
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C H A P T E R 15, M A S O N R Y (Continued) 

EDITOR'S NOTE. In the discussion of the supervision of 
the ma.sonry, Mr. Beach, in the previous installment, pub­
lished in the February issue of T H K ARCHITECTURAL F O ­
RUM, was discussing the trouble that frequently arises 
in the laying of brick. When it is specified that tiie 
brick must be "drenched" in warm or dry weather, the 
duty of the superintendent to enforce this is sometimes 
difficult. Mr. Beach here continues the discussion of 
this phase of masonry construction. 

O p H E R E is therefore, a constant inclination on 
A the part of masons to want less water applied 

to such materials than the superintendent under­
stands is essential. A g a i n , the experienced man 
makes use of his knowledge and tact to establish 
correct procedure. "Drenched jus t before place­
ment" does not mean that each brick shall be d r i p ­
p i n g o r soaking wet when the mason picks i t up, 
but drenched i n the pile before being loaded into 
hods or barrows. Then, i f not la id w i t h i n half an 
hour, they w i l l , i f exposed to hot sunshine, need 
re-drenching. A f t e r a ra in , they may not need 
f u r t h e r wet t ing al l day, though i t may be f o u n d 
that only those i n the outer tiers absorbed the 
r a in , the remainder being s t i l l too dry. A l l o f 
this is up to the superintendent to determine. 
H e knows that each br ick or t i le must be neither 
too wet nor too d ry , that there is no danger of 
the fo rmer , but that he must enforce the latter 
demand, or expect to suffer the humil ia t ion later 
of seeing his employer p ick ing out worthless mor­
tar w i t h his finger nai l . B u t he also knows that, 
i f he goes a shade too f a r i n his demands, the 

l)rick layers are l ikely to qui t in disg^ist, and the 
w o r k be at a standstil l , and then delay w i l l result. 

O u r superintendent also experienced d i f f icu l ty 
in ge t t ing some of the masons to "shove" the 
brick as la id . T h i s was dist inct ly called f o r , and 
is considered the only sure way to guarantee that 
a wal l w i l l be solidly b u i l t ; but i t is easier jus t 
to lay the br ick i n the m o r t a r and tap them down, 
depending entirely upon "s lushing" in the mor ta r 
to fill the vert ical jo in t s . I f these have been 
s(|ueezed down to 34 inch or so, the act o f slush­
ing w i l l not dr ive the mor tar i n very f a r . A d d i ­
t ional requirements were that the br ick must be 
"bonded completely through the wa l l every s ix th 
course," and that " a l l walls shall be laid to a 
line inside and out, except that all br ick and tile 
walls that are to be plastered need be laid to a 
line on one side only. A l l walls shall be carried 
up true and p lumb and, as nearly as possible, at 
u n i f o r m height around the bu i ld ing . A l l walls 
shall be securely braced and shall be covered on 
top when w o r k on them is in te r rupted ." Var ious 
bondings f o r br ick fac ing are in vogue, depending 
upon the demands of bu i ld ing ordinances and the 
requirements o f design. I f i t is to be bonded to 
the backing by means o f metal anchors, the i n ­
spector must see that these are o f the k ind and 
qual i ty specified and proper ly spaced and placed, 
o rd ina r i ly , one or two to each superficial S([uarc 
foo t o f w a l l . I f the fac ing is against concrete, 
the anchors must be inserted in the fo rms . 

C H A P T E R 1 6 

T E R R A C O T T A , C U T S T O N E A N D P R E - C A S T S T O N E 

- n p H E product ion o f terra cotta i n the U n i t e d 
X States is i n the main confined to a f e w com­

panies whose .standing is wel l known . Archi tects 
are therefore accustomed to award such w o r k to 
concerns in w h i c h they have confidence, p re fe r ­
r i n g not to take the chance of delaying construc­
t ion by hav ing to reject members that migh t re-
( ^ i r e weeks to duplicate. T e r r a cotta is a f a ­
vor i te material w i t h many designers becau.se i t so 
readily lends itself to ornamentat ion and to the 
use o f desired colors and t ex tu res ; and yet there 
is no material brought to a job wh ich a novice is 
less capable o f j u d g i n g . T h e w r i t e r has seen 
sami)les o f terra cotta, reputed to be 4,000 years 
old, and st i l l i n good condi t ion. H e has also 
witnessed the disintegration of terra cotta that 
had not lasted th rough a decade. One is quite 

natural ly incl ined to f a v o r those manufacturers 
whose product has lasted longer than ten years. 

A superintendent's interest in the subject may 
begin w i t h an inspection o f shop drawings ( i n ­
c luding ful l -s ized details made at a scale o f 13 
inches to the foot , to a l low fo r shrinkage in the 
k i l n s ) or w i t h a t r i p to the plant to expedite de­
l ivery . * The shop drawings are reviewed f o r 
general and specific compliance w i t h the archi­
tect's details, but it is we l l l ikewise to observe the 
scheme of number ing on the setting diagrams. 
Members numbered consecutively, regardless o f 
location, are not easily ident if ied by sorters. Each 
course should have its ind iv idua l number or letter, 
f o l l o w i n g which the next digi t should be one that 
w i l l locate the member w i t h f a i r accuracy, some-

*See di.scussion of "expediting" in chapter preceding. 
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where i n that course. A system of number ing 
which wou ld l(Kate a block marked "C-46" i m ­
mediately above " B - 2 1 * ' means a great deal o f 
ex t ra w o r k f o r the sorter. T h e better designation 
wou ld be a system that w o u l d locate "3-C-46" 
over "2-C-45,46 or 4 7 " ; the first d igi t r e f e r r i n g to 
the course, the second to the pier or spandrel 
( o r wha teve r ) , and the t h i r d to the exact loca­
t ion . W i t h the exercise o f a l i t t le tact, the man­
ufac tu re r may be persuaded to so change a poor 
number ing system as to cause w o r t h - w h i l e saving 
of t ime and annoyance at the site. 

Checking o f shop drawings and the expedit ing 
of materials are funct ions o f the superintendent 
on ly when .specifically directed by his employer, 
and yet he is supposedly f u l l y capable o f attend­
ing to them when called upon to do so. I n any 
event, he must make himself f ami l i a r w i t h a l l 
drawings and must keep posted as to the progress 
of material th rough factories and yards and to 
the premises. 

I n addi t ion to internal defects possible in terra 
cotta, i t is subject to serious deformat ions in 
b u m i n g and, due to its extreme brittleness, it 
demands most carefu l handling. A f t e r being taken 
f r o m the k i l n and al lowed to cool, each piece is 
examined f o r serious checks and inequalities, then 
laid out on the fitting floor and fitted against its 
a d j o i n i n g members i n the structure. I f its de­
fects are s l ight , they are ignored, o r edges may be 
cut or g round to produce a f a i r l y even j o i n t o f 
the size called f o r . There is an a w k w a r d chance 
here o f there being disagreement between maker 
and architect, but most producers have learned 
not to take too many chances (hav ing an eye to 
the i r reputa t ions) , and most architects have 
learned not to be too par t icular on the subject o f 
terra cotta, but to accept i t f o r what it is. T h i s is 
especially t rue f o r w o r k above the first story, 
where minor defects w i l l not be discernible. Ter ra 
cotta is most d i f f i cu l t when intended to produce 
long straight lines in belt courses and in fluted 
columns, pilasters and the l ike . O w i n g to l imi t a ­
tions i n the burn ing , the blocks are generally f r o m 
24 to 30 inches in m a x i m u m dimensions, and the 
edges are not always absolutely straight. E x -
j)erienced setters w i l l compensate f o r imperfec­
tions i n the laying, i f not too serious,—and, i n 
order to keep going, al.so those that are (|uite 
serious,—if permit ted . I t is here that the j u d g ­
ment o f the superintendent is brought into play, 
—and he should be very sure o f the stand he is 
about to take,—before he takes i t . 

Pieces o f terra cotta are rejected because o f 
( 1 ) chipped edges, ( 2 ) crazed surfaces (hai r l ine 
cracks i n the finishing), ( 3 ) undue w a r p i n g o f 
plain surfaces, ( 4 ) crooked edges, ( 5 ) too much 
or insufl^cient allowance f o r j o i n t i n g . ( 6 ) de­
formations prevent ing good alignment, ( 7 ) poor 
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modeling, and ( 8 ) fa i lu re to accord w i t h samples 
as t o texture , color, etc. But , since none can be 
counted upon to be absolutely perfect , it is ob­
vious that the man who passes upon it must know 
what he is about, else the work w i l l soon be in 
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t u r m o i l , and be unnecessarily delayed, and the 
inspector forced to weaken on some of his de­
cisions. The present tendency o f designers to 
depart f r o m the k i n d o f masonry that demanded 
fine "bu t te red" jo in t s and the near-perfection o f 
each uni t i n a wa l l surface that was thereby made 
necessary, has mater ial ly s implif ied the terra cotta 
man's problems and, correspondingly, those o f 
his cri t ics. A terra cotta in.spector must learn to 
be discr iminat ing, rather than intolerant. 

M u c h o f the foregoing applies as well to cut 
stone as to burnt clay products, but stone is even 
more diversif ied as to s tnicture and density than 
is the manufac tured material . The chief con­
cerns o f the superintendent as to stone are to see 
that all that is supplied shall c o n f o r m to sample, 
shall be pract ical ly f ree f r o m defects when in 
place, and that it is proper ly set and anchored i n 
the wa l l . Except in the case o f strictly first class 
w o r k , such as the finest o f monumental construc­
t ion , one can perhaps be s l ight ly less meticulous 
i n the matter o f pe rmi t t ing patching o f chipped 
stone than should be the ca.se w i t h terra cotta, due 
to the fact that stone is a homogeneous material , 
whereas the f a c i n g o f te r ra cotta d i f f e r s ma­
ter ia l ly f r o m its body ; also because this fac ing, 
once broken, is permanently damaged. One o f 
the most palpable inconsistencies con f ron t ing a 
superintendent is a specification definitely pro­
h ib i t i ng any and all patching o f cut stone on 
w o r k where minor patching could well be l e f t to 
his discretion, as the contractor is l ike ly to sup-
po.se i t was intended to be. 

T h i s .school bu i ld ing wh ich we are discussing 
hav ing been designed w i t h b r i ck fac ing and cut 
stone t r i m , our superintendent was absolved f r o m 
any terra cotta w o r r y , but he concerned himself 
most assiduou.sly w i t h the cut stone. I n order 
to he p ro j j c r ly efficient i n the inspec^tion o f this 
material , i t is essential that one pos.sess a general 
knowledge o f bui ld ing stones, their chief char­
acteristics, the various methods o f preparing them 
f o r use. and the proper manner of handl ing the 
finished product u n t i l it finds its ul t imate destina­
t i o n i n the structure. H e cannot derive al l this 
in l onna t ion f r o m a set of specifications: but . 
having acquired a fundamental education on the 
subject as a background, he should then be able 
to interpret the terms o f a part icular stone speci­
fication w i t h comparative accuracy and fairness. 

B u i l d i n g .stone fal ls na tura l ly into three classes: 
( 1 ) that u.sed f o r rough w o r k i n walls o r founda­
tions, either in block, rubble, or crushed f o r con­
crete; ( 2 ) that u.sed f o r base courses and wear­
ing surfaces : and ( 3 ) that used f o r other exposed 
and ornamental w o r k . T h e use o f stone f o r 
foundat ion work , other than in concrete, has be­
come so rare that no mention was made of it in 
the chapter on " M a s o n r y . " However , i n a f e w 

locations close to quarries, stone walls are s t i l l 
being constructed. I n bu i ld ing these, the chief 
concerns o f the inspector are to see that the 
mor tar is f resh, that it fills all interstices, that the 
stones are not so d r y when laid as to be unduly 
absorbent, and that they are laid w i t h good bond, 
both longi tudinal ly and t h r o u g h the w a l l . Stone 
masons are accustomed, in such w o r k , to f o l l o w 
their o w n lead and can generally be counted upon 
to produce surfaces o f as good appearance as is 
feasible w i t h the material at hand, but one finds 
them less concerned w i t h the stabil i ty o f a wa l l . 
These rough stone wa l l surfaces vary f r o m the 
crudest o f uncoursed rough q t ia r ry or spli t-faced 
w o r k to ca re fu l ly designed ix)lygonal , cobble or 
range masonry, random or coursed. F"or any 
finished work , a .sample wa l l should be approved 
i n advance, as otherwi.se there is no fixed cri te­
r ion , and each mason may use too much i n d i v i d ­
ual i ty . T h i s w i l l be apparent, not only in the size, 
shape and relation of the rubble or ashlar, but 
also in the thickness and character o f the jo in t ing . 

F o r base courses, steps, door sills, p l a t fo rms 
and other members subject to ha rd usage, i t is 
customary to specify granite unless, f o r reasons 
of economy, a sandstone o r limestone o f k n o w n 
hardness is used. Slate, bluestone, soapstone and 
other hard stones are also used f o r wear ing sur­
faces, but seldom f o r wa l l facing. F o r steps and 
door sills subject to extra heavy wear, granite, 
concrete, steel or cast i ron are most commonly 
designated. Granite is o rd ina r i ly segregated f r o m 
other cut stone w o r k , o w i n g to trade customs and 
to the f requent desire o f the architect to com­
pare its cost w i t h that o f a cheaper substitute. 
Due to its great density, its w o r k i n g is more d i f ­
ficult and expensive than that o f any other b u i l d ­
i n g stone; but the characteristics o f the finished 
blocks and their setting, items in which the i n ­
spector is most concerned, are no d i f fe ren t f r o m 
those o f other bu i ld ing stone s imi lar ly specified. 

Besides f a m i l i a r i z i n g himself w i t h the w o r k i n g 
and shop drawings and the models (as discussed 
under the subject of " T e r r a Cot ta" at the begin­
n ing o f this chapter) , the superintendent must 
have on hand approved samples o f cut .stone and 
granite, showing permissible color ranges and the 
textures o f surfaces. These lat ter may be speci­
fied to be any one or more o f a l l the var ia ius 
f r o m the coarsest o f rock-faced surfaces through 
.sawed, sanded and the variously tooled textures, 
to the honed or polished finishes o f marble and 
granite. 

The cut stone f o r ou r school house was of 
limestone w i t h a sanded finish. I t a r r ived in due 
t ime, and trouble started at once. One o f the 
board members was interested i n the t r uck ing 
company which d id the general contractor's haul­
ing. Th i s was the o rd ina ry small c i ty type o f 
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concern, w i t h no special equipment fo r handling 
the stone o f f o f the cars. Consequently, they 
made use o f "dol l ies" ( ro l l e r s ) and crowbars on 
the first load, and several blocks had the mou ld ­
ings and arrises so badly chipped as to necessitate 
order ing substitutes. The mason foreman p r o ­
duced the inevitable can o f "dugan" (stone-patch­
ing cement) , and the setter d i d his best to so 
patch the damaged places as to render them i n ­
visible. T l i e superintendent, nevertheless, re­
jected all but a f e w pieces on which the spalling 
was t r i v i a l . H e w o u l d perai i t no patching what ­
ever on pro jec t ing members. I t was evident that 
the contractor had a charge against the t r uck ing 
company, and therefore i t was not long before 
the interested member o f the board put in an ap­
pearance. H e insisted that the patching should 
be deemed acceptable and that the superintendent 
was too a rb i t ra ry i n saying that some stone w o u l d 
pass muster and some w o u l d no t ; whereupon the 
superintendent declined to accept any patched 
members and re fe r red the whole subject to the 
architect. T h e latter, at the t ime of his next v is i t , 
supported the superintendent, and all the damaged 
pieces were ordered replaced, since, in case o f a 
law suit, i t w o u l d have been d i f f i cu l t to establish 
just where the line should have been d rawn . Con­
f ron ted w i t h this, the contractor advised the 
t ruck ing company to consult a lawyer, to whom 
he made it p la in that there wou ld be money .saved 
i f the superintendent were persuaded to revert to 
his or ig ina l stand, and not in te r fe red w i t h . Th i s 
course was adopted, and the t ruck owners were 
thereby excused f r o m mak ing good the incon-
s|)icuous defects. 

I n this matter o f handling, the superintendent 
f o u n d that the use o f improper tools by t ruckmen 
was not his only cause f o r complaint . The 
weather being f a i r , they were l ike ly to dump the 
stone on the so f t ground, rather than take t ime 
to deposit i t ca re fu l ly on the specified planking, 
apparently oblivious o f the fac t that the next 
s torm might cause serious staining. They were 
therefore taught to lay each stone ca re fu l l y on 
wel l supported planks, in such manner that the 
number ing could be easily read, and that no fin­
ished surface o f any stone was turned upward o r 
supported its o w n or other weight. Chi ldren at 
play (and laborers as we l l ) have a fondness f o r 
using a row of cut .stone or terra cotta f o r a 
raceway, especially on nuuldy days. Damages 
f r o m all such causes must be ca re fu l ly guarded 
against, par t icular ly when the bu i ld ing operations 
are not protected by fences. 

T h e entire subject o f the treatment o f cut 
stone, its cut t ing , handl ing and .setting, is so w e l l 
and exhaustively treated in the "Specif icat ion 
M a n u a l " o f the Indiana Limestone Co. ( B e d f o r d , 

I n d . ) , that every bu i ld ing inspector and superin­
tendent should by al l means fami l ia r ize himself 
w i t h that publ icat ion. T h i s and the specifications 
f o r his part icular w o r k , combined w i t h the a fo re ­
mentioned fundamental general education on the 
subject, w i l l supply sufficient founda t ion upon 
which to base judgment o f such mater ia l and its 
placement and protect ion. T h e experienced ob­
server w i l l closely watch the bedding and an­
chorage o f the stone, the al ignment and thickness 
of the j o i n t i n g , and, in the case o f Indiana 
limestone or other stone subject to staining, the 
adequate protect ion o f embedded surfaces by 
whatever method may be called f o r . Except f o r 
this latter precaution, the practice i n sett ing cut 
stone is l ikewise that f o r terra cotta, except that 
heavier stone demands the use of a derr ick , and 
that a l l cavities wh ich occur in te r ra cotta w i t h i n 
the outside plane o f the wa l l must be well filled. 
Whereas cut stone is a load-bearing material , 
t e r ra cotta is not. and this fact is not to be 
ignored. T e r r a cotta, therefore, demands closer 
at tention to bonding, both by metal anchors (as 
detailed on shop d r a w i n g s ) and by the masonry 
backing, in order that it shall be t r u l y integrant 
w i t h the wa l l . I n the .setting, either material may 
vary, due to slight inequalities in successive course 
members. I f not clo.sely watched, a cornice ( o r 
other bel t) course, the jo in t s o f w h i c h should 
center over brackets or other certain members, may 
be al lowed to " c r a w l " to such an extent as to be an 
inch or more out o f place at the end o f a run . 
The setter w i l l then want to t r i m a member to 
get back to posit ion, but he mu.st be compelled to 
re-lay as much of the course as is neces.sary. 

The man o f experience also .sees that lug sills 
are bedded at ends only, u n t i l t ime f o r p o i n t i n g ; 
that no mor t a r or other material is permit ted to 
carry weight on top o f p ro jec t ing mou ld ings ; 
that the wooden wedges sometimes used by 
setters are thoroughly wet when placed; and that 
outside steps and p l a t fo rms are not .set u n t i l 
a d j o i n i n g walls have received their settlement, i f 
any. T h e foot ings under steps and their Iiut-
tres.ses f o r cheek wa l l s ) are f requent ly (and 
unavoidab ly) disproportionate to those under 
bearing walls , and hence much care .should be 
exercised in j o i n i n g onto the latter, to obviate 
all chance o f there being settlement cracks. 
Sometimes .such j o i n i n g is slotted, to permi t .slight 
settlement w i thou t damage. The door sills o f the 
school were granite slip s i l l s ; the p l a t f o r m s and 
steps o f concrete, w i t h nosings of paving b r i c k ; 
the buttresses of l imestone: a l l of which con­
struction was deferred unt i l the exter ior w o r k 
of the bu i ld ing was otherwise completed. 
(Chapter 1 6 nnll he continued in the May issue of 

T H E A R C H I T E C T U R A L F O R U M ) 



B O O K D E P A R T M E N T 
"SMALL HOMES OF ARCHITECTURAL DISTINCTION" 

A l i E V I E W B Y 

C L I F F O R D W A Y N E S P E N C E R 

M O S T members o f the architectural profession are 
f a m i l i a r w i t h the purposes and services of the 

Architects* Smal l House Service Bureau, but probably 
few realize the extent to which its plans have matured 
and the lasting effect its endeavors have had on the 
(|uality o f Amer ican domestic architecture. F o r those 
who are u n f a m i l i a r w i t h the Bureau, we might say that 
i t is a non-prof i t organizat ion established by a large 
group of architects f o r the purpose o f helping to i m ­
prove the character of small house architecture i n the 
U n i t e d States. I t is closely aff i l ia ted w i t h the Amer ican 
Ins t i tu te o f Archi tects which exercises an indirect con­
t ro l over its policies by being able to appoint a m a j o r i t y 
o f tTie d i reaors . I t of fers to home builders, w h o f o r any 
rea.son do not consider themselves able to employ the 
services o f an architect, a service which , as f a r as it 

goes, is based on the best archi tectural practice. Most of 
the plans are contributed by architects gratis f o r the pur-
po.>̂ e of i m p r o v i n g the qual i ty of small houses f r o m the 
standpoint o f good appearance and construction. 

W i t h many of the g i f t e d archi tectural designers o f the 
country con t r ibu t ing their e f for t s , it is not surpr is ing that 
the Bureau has accumulated an excellent collection o f 
hou.se designs, each o f which is a leader in its o w n par­
t icular class. The Bureau has f u r t h e r added to its u se fu l ­
ness by mak ing ca re fu l selection f r o m among these de­
signs and publishing them in a voltime f o r the use o f 
prospective home owners, and incidental ly o f architects 
and builders everywhere. Here the tnan who is planning 
to bui ld himself a hou.se o f not more than six rooms may 
find a design to fit almost any re(|uirement that may gov­
ern in his part icular case, and i f he is not able to avail 

A N E W E D I T I O N O F A S T A N D A R D WORK 

"A History of Architecture on the Comparative Method/'^ 
By SIR BANISTER F L E T C H E R , 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 

929 pages; 6 x 9V2 ins. 

even a well known and standard work, 
and the History of Architecture, now-
appearing in its Eighth Edition, has been 
revi.sed 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. 

About 3,500 illustrations. 

N E T >*-

T H E ARCHITECTURAL FORUM 
521 F I F T H A V E N U E N E W Y O R K 

Unless otherwise noted, books reviewed or advertised in T H E ARCHITIXTCRAL FORUM will be supplied at piibhshed prices. 
A remittance must accompany each order. Books so ordered are not returnable. 

31 



32 T H E A R C H I T E C T U R A L FORUxM B O O K D E P A R T M E N T Part One 

him.self of the actual services o f an architect, either be­
cause there is none w i t h i n reach o f his part icular location 
o r because he feels that an architect 's fee, however small 
i t be, is beyond his means, he may obtain f r o m the 
.Architects' Smal l Plouse Service Bureau a set of plans, 
specifications, details, lists o f materials, contract f o r m s 
and other w o r k i n g documents wh ich w i l l give h i m , u p 
to a certain point , the services usually rendered by an 
architect. The Bureau strongly urges its clients to employ 
the services o f an architect in supervising the execution 
of the w o r k . T h e volume of course w i l l be invaluable 
to the contractors and speculative builders as a source of 
ideas and plans f o r their w o r k , and i t is to be hoped that 
the archi tectural qua l i ty of such buildings w i l l be i m ­
proved i n many cases by the use o f these designs. 

I n this review i t is our purpose to consider the w o r k 
of the Archi tec ts ' Smal l House Service Bureau, as t y p i ­
fied i n the recently published book o f designs, as i t affects 
the ind iv idua l architect. M a n y w i l l say that by fu rn i sh ing 
l)lans to home builders on a wholesale scale the Bureau 
is t ak ing w o r k away f r o m architects who wou ld 
' itlicrw i-e lie c;dled upon to do :t. As a matter o f fact, 
the amount o f money lost to the profession in this man­
ner is so small as to be negligible, and the benefits wh ich 
are derived greatly outweigh the di.sadvantages. I n the 
first place, i t is probably t rue that the designing o f small 
houses, such as f a l l w i t h i n the scope of operations of the 
I'lUreau, on an individual basis is h ighly unprofi table, and 
most architects do not care to engage in i t at a l l . People 
who u.se the Bureau i n most instances, i f deprived o f i t , 
w o u l d not employ an architect in any case and w o u l d be 
forced to bui ld wi thout plans or else to secure them f r o m 

some one o f the great wholesale p lanning organizations, 
and the quali ty o f the design w o u l d be qui te l ike ly to be 
f a r i n f e r i o r to that wh ich could be had through the 
.Architects' Small Plouse Service Bureau. Another benefit 
which architects receive f r o m the w o r k o f the Bureau 
results f r o m the publ icat ion o f a large number o f designs 
representing the best e f for t s of a large group of highly 
skilled architects. These f u r n i s h precedent and ideas f o r 
use i n the i r o w n w o r k , be it in small or large houses. The 
present volume is i n i tself a cross section o f the best i n 
small house architecture f o r all parts o f the country f r o m 
Maine to Ca l i f o rn i a . I t furnishes ideas easily adaptable. 

A s is to be expected i n a volume of this sort, the out­
standing feature is the i l lustrat ions. Floor plans o f course 
are most essential and are clearly reproduced i n al l cases, 
g iv ing an inf in i te var ie ty of arrangement f o r houses o f 
al l k inds up to the s ix - room l i m i t . Elevations and per­
spectives are presented either as black and white render­
ings or f r o m j)hotographs o f bui ldings actually con­
structed f r o m the plans o f the Bureau. In te r iors and 
close-up details of interesting features add greatly to the 
charm and practical value of the w o r k . I n some iiLstances 
variations in the plans are possible and alternate .schemes 
are presented. Each example is accomi)anied by a br ie f 
discussion cover ing such impor tant problems as the type 
of construction and advice as to materials to be used. 
M u c h lee-way is a l lowed i n this respect, and in many 
cases t w o or more houses are bu i l t f r o m exactly identical 
])lans but o f dilTerent materials w i t h considerable varia­
t ion in the appearance o f the bui ldings. I n one or t w o 
cases where this has been done views o f both houses are 
shown. These should be o f ffreat interest to the architect. 

Skyscrapers and the Men Who Build Them 
hy Colonel W. A. Starrett 

"Curiously enough, this is the first full- length treatise on skyscrapers to be published in America. . . . Un t i l Colonel 
Starrett took his pen in hand, no one had thought to tell the story of it—that is, its story as structure, not as mere 
work of art. The competence of the author goes without saying. He and his brothers have built more skyscrapers 
than any other group of men. and have probably had a larger share than anyone else in the successive advances 
of the craft. . . . I t is out of this rich and first-hand knowledge that Colonel Starrett Wr i t e s . "—H. L. Mencken in 
The American Merctiry. 

"Colonel Starrett has compiled a book 
which should do much toward crystallizing 
ideas upon the subject of modern building. 
His is a thoughtful and yet entertaining 
story of the building of the huge skyscrap­
ers which more and more are coming to 
be an important phase of our urban civi l i ­
zation. . . The building of skyscrapers is to 
the ordinary man a romantic subject. Colo­
nel Starrett has written a romantic story." 
—Boston Transcript. 

A r 4* h i I «* I I I r ]• I F «» r i i n i 

"Here is set for th , for one who would 
know something of it, the story of the sky-
.scraper, its small beginnings and triumph­
ant development, the more and more daring 
answers to the problems set up by earth, 
air, water and building laws, the extraor­
dinary skil l required to as.semble the mate­
rial and organize the labor that form the 
fabric, the many diverse and intricate tech­
nical processes that play a part. I t is in­
teresting reading . . . to any one . . . alive 
to this fascination of the building of a 
skyscraper."—Philadelphia Record. 
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since they aft 'ord an interesting i l lus t ra t ion of the effect 
that the choice of materials may have on the appearance 
of buildings. The suggested interiors as shown in small 
sketches and i l lustrat ions f r o m photographs f o r many 
of the houses are r i ch i n ideas, and in all cases are 
s t r ic t ly i n keeping w i t h the exter ior characteristics o f 
the bui ldings. M a n y treatments o f the al l - important 
mantel and its surroundings and details enrich the ma­
terial included m the volume. Tl ie re are also details o f 
effect ive dormer treatments, close-ups of simple but at­
tract ive entrance door details w i t h their rail ings and 
steps f o r a l l styles of houses, balconies f o r the Spanish 
type of house and other details to go w i t h nearly a l l the 
examples shown. N a t u r a l l y i n such a varied collection 
there w i l l be some designs wh ich w i l l not appeal to the 
ind iv idua l taste o f a l l who see them, and the t ra ined and 
discerning eye of the architect w i l l discover many fea­
tures and details o f wh ich he may not approve. However , 
it is by the very detection o f such defects that his own 
taste is improved, and he w i l l be prepared to guard 
against them in his o w n designs. Picturesqueness has a l ­
ways been the kej-note i n the design of small houses, and 
when carr ied to excesses i t has been responsible f o r much 
that is trash and ugliness. Th i s quali ty is much i n ev i ­
dence i n the pages o f this w o r k , but i n practically al l 
cases i t has been subjected to such digni f ied restraint that 
the collection o f houses cannot f a i l to be generally pleas­
ing even to the most exact ing taste. 

T h e arrangement and g roup ing o f the examples are 
par t icular ly good. S tar t ing w i t h several l i t t le architec­
tu ra l gems i n the f o r m of three-room cottages, the size 
and importance o f the houses develop un t i l the l i m i t o f 
six m a j o r rooms and $ 1 0 , 0 0 0 cost is reached. N o r has 
style been neglected. A l l the popular periods and national 
styles are represented, inc luding the Colonial, Engl ish , 
French, Spanish and ItaUan, and there are even one or 
t w o based on more unusual precedent. Such a house is a 
charming l i t t le , five-room cottage wh ich takes its prece­
dent directly f r o m the Swiss chalet. Eve ry detail is care­
f u l l y worked out into as picturesque and convenient a 
modern home as one could wi sh to find. The plans are 
made st i l l more h e l p f u l by being grouped in the index 
under practical headings,—"Plans f o r N a r r o w Lots , " 
'"Plans W i t h L i v i n g Rooms Across the F ron t . " "Plans 
W hh L i v i n g Rooms at the Side," " L i v i n g Rooms in 
Miscellaneous Posit ions." "Plans w i t h Bedrooms or 
Space f o r them on T w o Floors , " "Plans W i t h o u t D i n i n g 
Rooms." A l l the m i l l i o n and one l i t t l e improvements that 
go to make the modern small house convenient and at­
tract ive are presented i n some one of the many i l lustra­
tions, and countless suggestions f o r mak ing the most o f 
a house are made. F o r instance, there is an i l lus t ra t ion 
showing how the space i n an attic h igh under the ra f te rs 
may be t r ans fo rmed into a bedroom of the greatest 
charm imaginable and at the expenditure o f very l i t t le 
money. W i t h its exposed studs and ra f t e r s and pine 
boarding i t w o u l d make an ideal setting f o r early A m e r ­
ican f u r n i t u r e , and even the collar beams are made to 
play a par t in the decoration. A s the Archi tec ts ' Small 
House Service Bureau is constantly having new designs 
sent in , the editor o f the volume has included some plans 
and views received a f t e r the book was par t ly made tip. 
These were fe l t to be so unusual that i t was decided to 
add them to the already large collection. They are shown 
at the end o f the volume and add greatly to its value. 

Small Manor Houses 
A N D -

Farmsteads 
By Harold D. Eberlein 
and Roger W. Ramsdell 

Chateau dt Miisery, Cote d'Or 

IN all the wide search for architectural types in 
which to design and plan the American home, 

there has been found nothing more beautiful and 
appropriate than what is called 'Trench Provin­
cial," the term applying to the better order of 
farm houses, manoirs, and even to minor cha­
teaux. I t is a type f u l l of graceful informality along 
wi th the touch of dignity or sophistication which 
renders it just a trifle formal ; it is expressive of 
eighteendi century charm, and it suits admirably 
the needs of the present-day builders of suburban 
or country homes. In the refined and slightly reti­
cent exteriors of the o ld French country houses, 
much emphasis is placed upon excellent architec­
tural lines, while their interiors show carefully ar­
ranged and spacious rooms wi th well placed chim-
neypieces, doors and windows. 

This excellent and authoritative work should be 
in the library of every architect whose practice in­
cludes work of any k ind of residence character. I t 
brings to the attention of American architeas a 
type which is fresh and new without being freak­
ish. I t includes 254 illustrations f rom original 
photographs showing subjects complete as well as 
in great detail, together wi th many measured draw­
ings and perspective plot plans. Flat Quarto (714 
x 11 ins . ) , bound in handsome library blue buck­
ram, stamped in gold, uncut edges wi th gi l t tops. 

In a Box—Price $15 
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SHOP FRONTS 
English, American and Continental Examples 

EdiUd by 
F R L D H R I C K C M A T T E R T O N 

<^study of the modern shop front, drawing for inspira-
^ ^ ' ^ tion on the fine old fronts which still exist in 
England, France, and other countries of Europe. The 
volume includes in many instances plans and details. 
This is a work of practical value to architects called upon 
to plan and design the facades to small buildings, male 
ing them practical as well as architecturally attractive. 

104 pp., 9V*xl2 inch. Price $7.50 

T H E A R C H I T E C T U R A L F O R U M 
5 21 Fifth Avenue New York 

The architect who i,s called upon f rom time to time to 
design a small house will lind that a copy of this work 
will he a great aid in ascertaining the wishes of his 
clients and will be insirumcnlal in i-stahlishing a starting 
point f rom which hi- may develop the i)roject in accord­
ance with his own ideas and to suit the wishes of the 
owner. In this way a great deal of time will be saveil and 
siuall house design be made nuich more prolitable. The 
text descriptions accompanying each of the 230 plans for 
homes are fu l l of good advice for the hoiue builder, and 
nuich can also be learned by professional builders and 
planners as to the advantages of the various style> ot 
houses and as to their suitability to s])ecialized condi­
tions. The work of the Small 1 louse Service LUireau 
has already had a marked effect on the (|ualiiy of do-
iiK 'stic architecture, and the publication of this new 
volume is bound to increase immeasurably the influence 
f()r good that this organization e.xercises in its special 
held. The book is es[)ecially timely, since all indications 
.seem to point toward greatly increased activity in this de-
l)artmeiu of the building industry in the near future. 
Guilders and architects who have copies of it in their 
libraries will be in a i)osition to take advantage of all 
oi^portuiu'ties and give up-to-the-minute advice and sug­
gestions to their clients. I t is so .seldom that we coiue 
across a so-called plan book in which the de>igns are not 
either freakish or merely dull that we feel sure the pres­
ent volume wil l prove very jxjpular with homebin'Iders. 

S M A L L HOMK.^ (»F A H C H I T F . C T l i R A L D I S T L N C T K ) \ . \ 
Book of Sugigesled Plan* De.-ijjned hy ihe Arrhit«'rl> ."^mall 
lIoUNf S r r v i c i - Hun-.111. Inc. 278 pp.. H " ; x 12 in>. Pri<i- :*.'>. 
HarptT & Brolhfrs. New York. 

A R C H I T F C T U R A L F O R U M 
521 Fifth Ave., New York. 

Enclosed find $5.00 for "Small Homes . 
of Architectural Distinction." Send to I 

Name . 

Address 

A Valuable TimC'Saver for 
the Architect in Getting the 
Ideas of His Client as to Style 

' I HHIS new collection of photographs and flwr plans of 250 
I artistic, modern homes will prove an interesting addition to 

the library of the architect who is asked to design ht)uses of 
six rooms or less. It contains descriptive text regarding each hou.se. 
with large views of interesting details. All were designed by compe­
tent architects. When some friend a,sks your help, on a house under 
S 10,000, ju.st turn to your copy of 

Small Homes of Architectural 
Distinction 

Every type of hou.se is offered: for narrow lots, with bedrooms 
on ground fl<x)r, with living rooms across front and at sides, without 
dining rooms, with bedrooms or space for them on two floors, etc. 
There is a detailed discussion of a model farmhou.se. 

Am»)ng the architectural .styles represented are Colonial, Dutch 
Colonial, Spanish, Italian, Modern American, Georgian, and Tudor: 
the finishes include clapboard, face and common brick, tile, shingles, 
and stucco. 

278 Pages. 8% x 12% I?7ches. Cloth $5.00 PostpaU. 

Please Use Coupon at the Left 
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T H E E D I T O R S ' F O R U M 
N E W Y O R K T H E E \ E R - C H A X G I N G 

^3; W I L L I A M S e n A C K 

I N writing of the New York Life Insurance Building 
about a year ago, I noted that when I suggested to 

the telescope man in Madison Square that he turn his 
instrument away f rom the heavens toward this creation 
of Cass Gilbert's he looked at me as i f I were crazy. My 
simple intention, of course, was to increase his business, 
but he did not understand it so. Now I note that the man 
in Bryant Park has pointed his telescope at the towering 
top of the Chrysler Building just nearing completion and 
is making money on it. The peaks of the six gilt obelisks 
which crown the new Lefcourt-Colonial I'.uilding are 
turned by the morning sun into six glowing lurches. I f 
those tall structures which do not sufficiently emphasize 
their verticality are faulty in principle, they do at least 
provide us with "castles in the air.'" 

AnKjng the new white office buildings which surround 
it, the Brunswick Building at F i f t h Avenue and 26th 
Street looks hopelessly old fashioned. Its red brick alone 
would date it as an antique. And how can a 13-story 
structure pay so little homage to the skyscraper principle 
without incurring such a penalty? Its bracketed cornice 
above the second story, the frieze at the third, the bal­
cony at the 12th floor running the entire length of the 
building, and the cornice with its decorative crest.—all 
are emphatic horizontal lines to compass the building in­
to a formal unit hrmly attached to the ground. I t thus 
seems like an ancient monument. Nor is it only sky­
scrapers embodying the principles of a new style in 
architecture which possess this insidious advantage. The 
tall apartment structures on F i f t h Avenue north of 59th 
Street also make their formerly distinguished neighbors, 
- l\en:ii>.s;iiu-i- ])alaces.—seem somewhat pulTy and ridic­
ulous. As most of these tall buildings have no architec­
tural distinction beyond that of size, their superiority is 
merely that of contemporaneity, of fashion in a narrow 
sense, as, in a period when long dresses are worn, every 
long dress,—^no matter how indifferently designed,— 
makes every short dress of a preceding era,—no matter 
how well designed,—seem ridiculous and old fashioned. 

Architecture is the most obliging of the arts. I t builds 
what must be built and asks no questions. I t did not say 
to the Pharaohs: "How can you have the colossal vanit\-
to demand such pyramids for your tombs, when the 
worms and vandals wi l l get you anyway?" Instead, it 
set to work on a construction that presumably would 
keep worms and vandals away. I t did not say to the 
feudal lords: "Why do you, with drawbridge, tower and 
battlement, shut yourself off from a world you had bet­
ter learn to know ?" Instead, it set to work to build the 
most secure and handsomest drawbridge, tower and bat­
tlement that it knew how to build. I t did not say to Louis 
X I V or the two hundred princelings who imitated h im: 
"Do you really find such bejeweled palaces fitting for 
the howuih uU who f i l l the world and whom you have 
such fair samples here?" Nor does it ask today. "Must 

you pile up 50 stories with a Gothic ardor to house offices 
and showrooms of dealers in cotton goods and real 
estate, millinery and radio supplies, towels and tin cans, 
publishers, and dealers in hot water bottles . . . ?" I t sim­
ply goes ahead and builds. I t is only during the last few 
years that the stressing of the vertical as the basic prin­
ciple of skyscraper design has been fully accepted bv any 
considerable number of architects. One can hardly think 
of its purity being infringed on already. Yet the new 
Stewart Building, f o r example, demonstrates that a tall 
structure need not emphasize the vertical \try much. 
The argument depends on the definition of "tal l ." Twen­
ty years ago anything beyond five stories was tall. Now 
there are a great many houses of 12 and 14 stories. Wi th 
50-story buildings going up, our standard of tallness is 
once more stretched, and it becomes difficult to say when 
a building is tall enough to be known as a skyscraper. 
Against a 50-story edifice shooting upwards, may a 15-
story structure, thus hopelessly outdistanced, logically 
revert to Greek temple earthiness ? Perhaps the less tall 
of the sky.scrapers of the future, may, f rom choice, ad' 'pL 
more horizontal modifications of design similar to those 
made out of compromise before the skyscraper principle 
was accepted. Such a turn would be a powerful symbol 
of our age, fo r purism has in the past died much harder. 
When the raking cornice of the Doric pediment was first 
broken up, it shocked the purist and no doubt also a good 
many who did not consider themselves purists. That hor­
rid gap where there used to be the apex of an inevitable 
triangle? Impossible. But the gap was filled with an 
urn or a cartouche; the broken ends were composed into 
a curve: the "fragments" of the raking cornice in time 
also took wing and curved. Soon the pure Doric pedi­
ment was itself an archaic looking thing, impotent to 
scold its changed descendants. But the change took sev­
eral centuries. We do things much more quickly now. 

ROSTER OF C A L I F O R N I A A R C H I T E C T S 

ON E of the most complete books of its kind, the re­
vised pocket edition of The Architects' Directory 

of California, has just been issued by Cornell T. Malone. 
of the Los Angeles Builders' Exchange, Chamber of 
Commerce Arcade, Los Angeles, and Pacific Building. 
San Francisco. The new edition is now ready. 

The new Directory lists southern California architects 
alphabetically, giving individual and firm names, also 
names of architects connected with firms, as well as the 
names of licensed architects employed as designers, 
draftsmen or superintendents. Following the alphabetical 
list, practicing architects in the Los Angeles downtown 
district are arranged by streets and buildings, giving the 
names of the architects in each building, together with 
room numbers, names of designers, specification writers, 
draftsmen, mechanical, heating and ventilating, electrical, 
structural and consulting engineers and superintendents 
with each firm as well as those engineers practicing inde­
pendently, and the class of work .specialized in is named. 
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G O O D BUILDINGS DESERVE G O O D HARDWARE 

T 
Hi 

Ciirbin I ntl l.or.la iU> not ivear out. No 
MHintlf't ihi'Tf (lorbin Uriii IjtH'ks 
/nil ihroughoul tlii> Hank of Manliallon 

ISuiUling. 

B A N K O F M A N H A T T A N B L D G . . N E W Y O R K 
AreliitKii- H. CruigScvcrancc, l i i c l j j ixw/f Hrc:/j«»f/ —Yasuo Macsui 

CmtrjlOtfrjcraf—Starrcit l )n» . .Inc. Hariiu jn—Cotbia 

OthiT examines of New York office buildings cijiii/'ped with 
Good Hardware- Corbin—arc-

Western Union Biiildinu Grayhnr BuildinR 
."'l̂ .'n Now York Central BuiidinK Paramount Buildinu 

Irvin« Tru^t Company Buildini; (No. 1 Wall Street) 
Salmon Towi-r Building 

T he Bank 

of Manhattan Building, 

newest member of that 

famous group of New 

York off ice buildings 

which use only Good 

H a r d w a r e - C o r b i n — 

throughout. 

P . & F . C O R B I N ?849 

N E W B R I T A I N , C O N N E C T I C U T , U . S. A. 
Tl ie AmiTiLan Hardwure C^jr/ i . , Successor 

New York ChicaRO Philadelphia 
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'I'lir ?siiiii)iuil Sav­
ings Hank of tin: 
City of Albany,N.\. 
lliilsi'Y. McCormiuk 
and llflmer. Inc., 
Archilei-ts.. . InstTt 
slums //(IN' I'li.sily 
Tchfsco can be ad-
jnstfd to various 
i i-iliiiu lirigliisJ Car­
penter is raising 
telescoping posts 
and scciirinfi llirm. 
to the ceiling strifis. 

oxYQswJrom tkeie Banks 
.. thisiiijle trevid m tntenor woociwotA,. 

(" l l H I ' i r , Ifaiik liiiildings in a row have 
recetilly chosen the sjime kintl of wo<t(l 
for partitioning offiecs. The Irving 
Trust Co. chose walnut for their new 

Idiilding at Number One Wall Street. The 
Halliniore Trust Coinj»any chose walnut. Ami 
now the National Savings Bank <if .Mhany.al li'r 
viewing the productsof everyolhcrnalionally 
known wood and steel partition manufacturer 
in the country, has chosen walnut, too. 

Each of these hank buildings chose the 
same kind of walnut partition. Each of them 
clioseNewTelesco.ForNewTelesco is the only 
|iarlition that offers rich-graiiu'<l American 
walnut at the cost of sorry imitations that fool 
nobody with their paint or stain or photo­
graphic similarity. 

For 21 years Teleseo has been the most 
practical partition made. . .the oidy partitiun 
with teloeoping posts as illuslrateil above. 
A n d New Teleseo can be erected or re-erected 

so quickly that tenant changes can easily be 
lakcn caic of oveiiii'ilil. l l is |iroleeli-il |p\ a 
special scratehlc.-s lacquer fini.-h; by an exclu­
sive base that is watcr|>roof and acid proof. No 
wr>nder users say New Teleseo is the least ex-
]>ensive as wellas the most beautiful partition. 
\'k'rile for booklet describing ?sew Telcsco. 

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

40-16 W<rst 23rd Street ' « • New York City 
nnim lirs nrrrprrsciiltillirs ill priiit ipiil t illcs 

Factory: LImliurst. York 

T E I E S C O 
PARTITION 
I T T E L E S C O P E 



We take great pleasure in an­
nouncing that on the first of May 

R O Y A L C O R T I S S O Z 

wi l l become a contributor to 
T H E ARCHITECTURAL FORUM. 

This brilliant writer and recog­
nized authority on architecture 
and the allied arts w i l l write 
each month on a topic of im­
mediate interest and inspiration 
to the profession. For the sub­
ject of his first article, in the 
May issue, he has selected, "The 
Vitali ty of Tradition." 

P . V R K E R M O R S E H O O P E R , 

Editor 
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B Y 

ANNE LEE 

C lUCAGO'S new Civic Opera Building is the 
pride of that mid-west metropolis. The city 

points to it as proof of its cultural attainments 
in spite of its reputation for gimmen and political 
imbroglios; points to it as one of the fruits of 
cooperative effort under the powerful leadership 
of Samuel InsuU, who likewise is accredited 
with having put the opera company itself in sound 
financial condition by use of "big business" 
methods. The project has aroused the interest of 
opera lovers everywhere,—in cities such as New 
York, where opera goers are clamoring for a 
new and better auditorium, as well as in other 
communities large and small throughout this 
country, and perhaps in other countries also, 
where the struggle to provide such a music center 
has come to naught because of the probability of 
facing a deficit. 

Graham, Anderson, .Prob.st & White of Chi­
cago are the architects of this building, an achieve­
ment of three-fold magnitude.—opera house. sk>--
.scraper and financing plan. Ranking first in im­
portance, there is, of course, the Opera Hotise 
unit, the raison d'etre of the entire project, but 
very important in its own right is the 44-story 
modern office building, a skyscraper of imposing 
design, built like a protecting shell aroimd three 
sides of the Civic Opera House, and cmUaining 
in one of its wings the Civic Theater, a com­
pletely equipped, modern theater seating 878. 

The financing plan involved in this undertaking 
is the third factor of importance. The ()])era 
House project became a truly civic venture when 
half of its total cost of $20,000,000 was raised 
by the sale of stock to 10.000 subscriljers. many 

(if whom are nuiubercd anmng the Opera's .̂ J0(-) 
gu.'irani'U-s i X() ] H T cent 'tf the guarantDrs ])ay 
$100 or less per year ). the remainder having been 
raised by mortgage. .Sanguine, and believing in 
their idea, its backers look forward to a self-sup-
l^K)rting opera by reason of the yield the building 
wil l eventually net. i t 'having a possible annual 
income of $2,000,000 in rentals from the 7.^''.-
()00 square feet of rentable floor an-a,—(>(i2.U()l> 
square feet aside f rom the floor space (k-\oted to 
the Civic Opera House and Civic Theater. This 
])ha.se of the project is attracting the attention 
and study of numerous cities and organizations 
interested in the experiment. 

Although officially known as "The 20 Wacker 
Drive Ihiilding." the structure will inevitably be 
referred to by the more popular sobriquet of the 
•"Civic Opera" fo r whose use it was built. The 
location of the building in a mercantile district, 
some distance from the 0])era's former home and 
f rom the hotel and theater centt-rs. has heroine a 
nuich discussed (|uestion. The building assume^ 
the role of a pioneer in a district where it wil l 
set a new pace for developu'.ent which is certain 
to materialize. With a frontage of 3'U feet, the 
building occtipies the block bounded hy W acker 
Drive and the Chicago River, between Madison 
ami W a>hington Streets, directly across the river 
f rom the new Chicago Daily News lluilding. 
.Situated outside the congested night traffic area, 
the building it is hoped will prove to be readily 
accessible. W acker Drive, a double-decked boule­
vard connection with Michigan Avenue. Chicago"> 
main artery between the north and .south sidi-s. 
ali'iu-ds readv access to the heart of the citv. 
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^1 

From the Arrhilccis' Sketch 

Just across the river are two railway terminals, 
the L^nion Station and the Chicago & North 
Western Station, servinj.,^ snl)url)anites using four 
railroads. Adjactnt thereto the conleniplated 
w-est and northwest side super-highways will have 
their termini. A l l of these factors influenced the 
derision in choosing this site in a mereaiilile dis­
trict which is now entering upon a m-w stage " f 
develdpment. The e.xtraordinary width of the 
drive in front of the l)uil(Hng will facilitate the 
planning of a desiral)le approach,—the develop­
ment of a heautiful plaza as a setting for the 
( 'jx ra House,—as soon as the pro])osed removal 
of the present elevated railroad extension can be 
brought about. 

By raising the level of the plaza above the 
present street grade, it wil l be possible to extend 
the lower level of Wacker Drive which now ends 
a short distance f rom the site. This lower drive 
wi l l give ready access to the building, along the 
front of which 400 feet nt curb sjjace will be 

Entrance Front, Chicago 
Civ ic O p e r a Building. 
Graham. Anderson. Probst 
& W h i l e , A r c h i t e c t s 

provided, just as on the street level, to facilitate 
the arrival and dei)arture of car>. Entrances 
directly into the buibling from the lower level 
were arranged for when the plans were drawn. 
Another desiral)le feature of this lower drive is 
that it wil l provide a va.st, sheltered antomobile 
parking space. 

I t was with such an opera |)laza in mind that 
the archili'cts <lesigned the s])len(lid colonnade 
which runs the full width of the building and pro­
vides a sheltered walk for passengers discharged 
simultaneously f rom as many as 40 automobiles. 
This is but one of a whole series of details that 
received careful consideration to add to the com­
fort and pleasure of opera going. For instance, 
the box office was separated from the main lobby 
in order that those with seats need not crowd 
through lines of ticket buyers, and there is ample 
.space so that the waiting purchasers may stand 
indoors, protected from the elements. 

.Somewhat reminiscent of the Paris Opera 
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V 

River Elevation, Chicago 
Civ ic Opera Building. 
Graham. Anderson. Probst 
& W h i l e . A r c h i t e c t s 

Hoti.se, intentionally so, is the inii)ressivc roofed 
colonnade with 17 bays between octagonal piers, 
35 feet in height, at either end of which there i.s a 
s])aci(ms portico with sculptured ])edinient to mark 
the entrances to the Opera House and the Thea­
ter. In the center of the colonnade is the entrance 
to the office building lobby which is flanked 
by high class shop space. There is access, too. 
to the stage regions of both Opera and Theater. 
l*"reiHh Renaissance is the architectural type eiii-
j)l()yed for exterior and interior designs, the style 
liaving been modernized for adaptation to .Kmeri-
can skyscraper construction. According to Al f red 
Shaw, the member of the architectural f irm most 
directly associated with the work of designing 
the building, a strictly modern style of architec­
ture failed to offer as .sympathetic a background 
for the old. conservative traditions of opera as 
did the type of design chosen. 

Built of limestone with terra cotta tr im, the 
building is of .steel frame. firepro<jf construction. 

From llie Aicliilccts' Retidrrnui 

i.MUg. vc-rtical line> eiiiphasi/.e its height. By 
means of cast iron window spandrels interesting 
vertical effects are obtained in the upper portions 
of the main tower and the 22-story wings that 
llank it. That the architects took advantage of the 
unimpeded view from the west is proved by the 
effectiveness of the river facade. Monotony has 
been avoided in the design, the building rising ma­
jestically from its arcaded embankment to the 
peak of its tiled roof. In the upper Hoors of the 
()per;i litnise unit, located between the wings of 
the river elevation, vertical treatment has been 
re])eated most successfully, with a pedimented 
portico as the central motif. . \ similar motif 
appears at the extreme top of the structure. Roof 
lines of li ir several units are broken by linials. 
They also appear at the set-backs and elsewhere 
as ornamental details. Rows of circular windows 
and deci'ralive balustrades contain lyre, palm 
leaf, laurel wreath and trumix't motifs which are 
repeated in the ornamental details throughout the 
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interiors. Decoration is harmonious and balanced. 
The entire Madison Street wing of the building 

is devoted to the lobby and the grand foyer. The 
lobby of the Opera House, like the lobbies of the 
office building and the Theater, are faced with 
filled Roman travertine, with floors of pink and 
gray Tennessee marble, bronze doors and tr im, 
including elevator doors, and restrained decora­
tions in salmon and gold in the ceilings. Off of 
the opera lobby there are three elevators to carry 
patrons to all floors, including boxes, dress circle 
and balconies. 

I t is upon entering the magnificent and spacious 
rectangular grand foyer that one gets the first 
impression of the sumi)tuousness of the interior. 
This lofty foyer, measuring 52 x 84 feet and 44 
feet in height, is flanked by fluted, marble piers 
surmounted by carved capitals decorated with 
gold leaf. The ceiling, with an elaborate and deep 
cornice, is .salmon and gold. Ornamental metal 
lighting fixtures and balustrades show the con­
ventionalized palm leaf and the masks of Comedy 
and Tragedy in their designs. Other decorative 
motifs include the laurel wreath, the lyre and 
trumpets, as u.sed also on the exterior and in the 
auditorium itself. I'.road stairways, with carpet­
ing in a burnt orange tone, lead to a wide corridor 
that surrounds the foyer on three sides, on one of 
which it becomes pan of a broader promenade 
through which the boxes are reached. On the 
same level one finds the women's lounge, with 
decorated, vaulted ceiling; the women's dressing 
rooms; the .spacious quarters of the Opera Club, 
with luxurious carpets and hangings, (lak-paneled 
walls and broad, brown leather chaii-s: and the 
men's rooms. On each of the other levels,—dress 
circle, first balcony and two floors of the second 
balcony,—there is a lobl)y promenade with drink­
ing fountain and men's and women's lounging 
rooms. 

The auditorium, lavishly decorated in the sal­
mon and gold scheme used in varying degrees 
throughout the building, succeeds in focusing 
attention on the stage, the eye being drawn stage-
ward by means of a series of panels and lines 
leading in that direction. The effect is heightened 
by the unusual treatment of the proscenium arch, 
which like a deep, gold frame .serves as the setting 
for a painting which decorates the 35 x 55-foot 
steel curtain. This painting by Jules Guerin, 
representing a pageant of characters from a num­
ber of operas, carries out the general color 
scheme, and according to the artist and the archi­
tect was planned as the fourth wall of the audi­
torium rather than as an independent decoration. 
Painted on canvas :md applied to the steel cur­
tain, this mural serves both to beautify and to 
safeguard the auditorium. I t is surprising that 
this decorative method of meeting fire laws 

apparently has not been used before. The lower 
part of the auditorium is paneled in oak, above 
which are velour-hung niches. The ceiling con­
sists of decorative, horizontal panels which step 
hack and up from the i)roM-enium arch, separated 
by concealed openings for light and ventilation. 
An unusually wide and deep orchestra pit will 
accommodate 120 musicians on a platform which 
may be raised or lowered by electrical apparatus. 
The pro.scenium arch on either side o f the orches­
tra pit consists of ornamental plaster organ 
grilles, so that the organ nuisic may be blended 
with that of the orchestra. 

The floor plan of the auditorium is consider­
ably broader at the rear than at the stage thi? 
])lan having been adopted to assure a ful l view of 
the .stage from every seat. The idea of securing 
go(j(l vision governed also in the first and second 
balconies, f rom the very last rows of which pa­
trons have excellent views and audibility. Built on 
the theory "that those who come to the opera want 
to look at the stage and not at each other," the 
opera's famous "diamond horseshoe" was elim­
inated, reducing the number of bo.xes from the 
56 of the old .Auditorium to 31—17 front and 14 
back boxes, richly upholstered in salmon vi-iour 
and equipped with brocaded arm chairs in a 
similar hue. The box tiers are behind the main 
body of the orchestra seats. Arranged in five 
sections, with ample space between the rows, the 
orchestra seats, numbering 1682, meet every de­
mand for comfort with large, deeply u])holstered 
arm chairs covered in rose colored velour. .Seats 
in the dress circle and the balconies are just as 
comfortable and are similarly upholstered. In the 
pitch of the second balcony a great improvement 
over other similar auditoriums or theaters is 
aj)parent. 

-Mthough the Opera Hou.se seats a total of 
3.471. only 113 less than the old .Auditorium, 
there is a feeling of intimacy about it that is sel-
dotn had in a large auditorium. According to M r . 
(iuerin. who had charge of the entire color 
scheme for the building, this effect has been 
attained largely through the intentional constant 
raising of the .scale of the detail and the blend-
ings of rose and gold without any abrupt transi­
tions. Incidentally, the artist's part in the in­
terior decoration represents the most complete 
cooperation between artist and architect, in that 
the colors of all carpets, upholstery fabrics, walls 
and ornament, as well as all decorative painting 
were chosen in accordance with the artist's 
scheme. 

The five requisites which the architects were 
asked to provide for the new Opera House in­
cluded safety, good acoustics, good vision, com­
fortable .seats, and pleasant surroundings. The 
building of the fire escapes in large spaces pro-
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vided between the firepront' wall> nf the main 
building and the walls of the (Jpera House unit, 
illustrates the provision made for safety. X o fire 
can reach the escape stairways, and the open 
spaces likewise serve to eliminate .street noises 
from the auditorium. Comfortable and attractive 
dressing rooms, well lighted and ventilated, with 
private baths are provided for principals and 
choruses, dressing room No. 1, for the use of the 
l)rima donna, having a connecting reception room. 

Similar to the Opera House in its aj)point-
luents, its dressing room facilities and its modern 
stage equipment, only on a smaller scale, is the 
Civic Theater which occupies the Washington 
Street wing of the building. With a seating ca-
ixicity of 878. this theater was especially designed 
for experimental or intimate types of productions. 
Its stage is seven stories in height. The steppefl-
up auditorium ceiling provides space between the 
fourth and eighth floor levels for coaching rooms, 
storage, and orchestra and chorus ri'hearsal 
rooms. Ample storage area is available in the 
basement and mezzanine-basement, the latter hav­
ing access to the shipping dock. A n important 
sub-station of the Commonwealth Edison Com-
l)any is situated in the ba.seiuent. 

The rentable area of the structure commences 
on the third floor in the main tower and on the 
fourth and fifth floors of the Madison and Wash­
ington Street wings respectively, all the space 
above the .seventh floor of this U-sha])ed building 
and all the space in the tower above it being util­
ized for offices, outside rooms entirely with un­
usually liberal daylight provision for the ten;mts. 

T e r r a cotla was u.sed for the decnrative belt 
c'luses on all facades of the building and for the 
ashlar facing between these courses; the orna­
mental features (masks, urns. etc.) and some a.sh-
lar on upper stories, practically all .spandrels, as 
well as the brightly colored roof. ()ver 2.500 tons 
of terra cotta were used, which cover more than 
33 per cent of the superficial area of tlic building. 

The attention and ingenuity exercised to assure 
Chicago opera goers,—the occupant of the 
cheapest seat as well as the one of the most ex­
pensive location.—comfort, audil)ility and good 
vision in beautiful surroundings have been jus­
tified by the results. This building, which was 
planned, eonstructcd and put intn operation in 22 
months alter the project was approved, repre­
sents something of a record, too. p;irticularly in 
view of the complicated nature of the structure 
which inchules an opera house with its various 
dependencies, a huge, modern office building, a 
theater, an electric sub-station, a group of broad­
casting studios, a club, quarters for a safe deposit 
company, and numbers of tenants with exten^i\i' 
requirements in the arrangement of their space. 
Thus, one does not hesitate to say that Chicago 
may rightfully boast of its new Civic Opera 
House Building as an achievement of significance. 

EDITOR'S NOTE. The unusually difficult t'n>,nncerinK 
problems successfully solved in the construction of the 
ChicaKo Civic Opera Buildinj^ arc described at U'n>rtb in 
Part Two of tliis issue, as is also the problem of ob­
taining; perfect acoustical conditions, which work was in 
charge of Professor Paul E . Sabine of Geneva. III., who 
has written for us an authoritative article on this sub­
ject. The description of the stage lighting system and the 
.stage e(|uipmi'nt will also be found in Part Two. 

Upper Balcony of llie Chicago Civ ic Opera House. 
Graham. Anderson. Probst & Whi le . Architects 
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THE COLOR A N D THE CURTAIN 

CHICAGO CIVIC OPERA HOUSE 

A\ extremely wise choice was made when 
Jules Guerin was .selected to collaborate 

with the architects, Graham, Anderson. J'robst & 
W hile, to determine the color scheme of the 
Chicago Civic Opera House and the Chicago 
Civic Theater. I t is fortunate also that this lead­
ing painter and colorist was chosen to paint the 
curtain in order that the interior of the Civic 
Opera House might be a harmonious whole. One 
notes the warmth and richness of color on enter­
ing the high-ceilinged foyer with its gracefully 
pilastered piers of travertine. The colors are 
warm and rich,—orange, vermilion and gold: 
these are the dominant colors throughout the en­
tire Opera House. The light warmth of the 
travertine enhances the effect of the rich color. 
The American travertine is admirable in texture 
for the purjjoses of this interior. In some cases, 
where it was felt that the natural markings in 
the stone were too evident, portions were tilled 

with a special cement mixed with ground traver­
tine in order that the color might be the same. 

The auditorium is a symphony in delicate 
nuances of vermilion and orange, with the added 
richness of the lavish use of gold leaf where it 
is most effective. This lavishness, however, is 
never overdone, and Mr . (iuerin has secured an 
atmosphere of richness where another might 
easily have made the auditorium gaudy. Each 
color for every purpose was chosen with that 
color sense which is one of this artist'> rare gifts. 
He selected the fabrics :UK1 colors and had the 
fabrics dyed especially in order that they might 
be of the exact hue and tone desired. Incident­
ally, it is interesting to know that all of the 
falirics were tiri'proofcd without in any way 
affecting either their color or texture. 

To Mr . (iuerin. the curtain enframed by the 
pro.scenium is logically the fourth wall of an 
auflitoriuni. W ith the attention of the audience 

Proscenium A r c h and Curtain. Chicago Civic Opera House 

Graham. Anderson. Probst & White. Architects 
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naturally directed toward the curtain, it becomes 
the important focal point of the entire decorative 
scheme. Sensing the character «»f the architecture 
with its side wall and ceiling panels. .Mr. (1 tier in 
added to this effect by dividing the curtain sub­
tly into three panels. The setting of the curtain 
is a rich enfraiuement unusual in its size and 
effectiveness as it leads back from the edge of the 
orchestra pit to the footlights. I n the richness of 
line, color and tone it is an excellent frame for 
the spirited curtain.— far more effective than the 
ordinary proscenium arch Hanked with boxes. 

The spirit of the curtain is that of high carni­
val. . \ gay procession is on its way early in the 
night,—stars are seen through the tree trunks 
against the dark bltie sky l>eyond. The trees bear 
leaves of gold in rich pattern, fortuing the upper 
background of the curtain; festive standards of 
emerald green with gold caps earn,- waving ban­
ners and penitants which are gray, as a foil for 
the gay colors. The fleur de lis of the flags are 
a jjainted gold.—not the toned gold leaf of the 
foliage background. The central figure waves a 
great checkered cloth of orange and vermilion 
above her head, and one of the balloons forms a 
Setting or background for her profile and dark 
hair, as she rides one of the camels at the center 
of the procession. Surrounding her is the crowd 
of merrymakers with all the acces.sories that 
make for gaiety,—drums and trumpets and clang­
ing cymbals. Baskets of f ru i t and grapes are be­
ing taken along, and wine wil l flow, too. for there 
are bottles of Chianti in the crowd. Everyone is 
entering into the spirit of the occasion.—children 
joining in the throng.—even the fowls strut 

along with the process ion . One sees Pagliacci 
with his whiteiu-ci laee .md ruche: Madame But­
terfly is there, too.—and Carmen.—and two 
dancers pause to pirouette in the center. .\11 are 
going somewhere for a night of revelry; a l l face 
in the same direction.—with the single exception 
of the gir l at the extreme right who beckons on 
the priDcessiou. 

The figures are approximately l i fe size or p o s ­

sibly .-^lightly larger, and are carefully drawn in 
outline and painted in flat colors with practically 
no modeling. The flesh tones are treated in 
orange in key with the warmth of the entire cur­
tain. The costumes and accessories are in blue> 
and greens which relieve, emphasize and enliven 
the entire composition.—the organ in the first 
panel, for instance, being an emerald green ; the 
clown in vermilion. 

The enframing borders of the three panels 
into which the composition is divided c a r r y out 
in eonxentionalized design the romantic quality of 
ihe curtain, the scrolls and swags, masks and rib­
bons, being carefully studied to enhance the effect 
of the whole without attracting undue attention 
to themselves,—^giving the effect of a lajjestry 
border. The curtain wa> ])ai ined in ilie ^In(Iill .and 
then mounted in place on the steel curtain which 
was very carefully prepared and which made 
an excellent surface for the mountino of the 
painting. The curtain, bathed in orange light, 
enlivens the imagination of the audience and 
stimulates its expectation, thereby heightening the 
enjoyment of the opera it serves to introduce. 
The gaiety and carnival spirit of the curtain pro­
vide the first joy of a night at the Civic ()])era. 
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CHATEAU D'O, NEAR MORTREE 
T E X T , P H O T O G R A P H S A N D D R A W I N G S B Y 

A R T H U R H . G I L K I S O N 

I X a second-hand car, pi led high w i t h luggage, 
sketching material and a dog, we set out f o r 

the byways, avoiding the highways o f France, i n 
search o f small chateaux and manor houses. A 
car, no matter how insignificant, gives a sense of 
f reedom f r o m trains and schedules, porters and 
taxicabs and grants flexibility of movement that 
is unequaled by any other manner o f tour ing . I t 
wou ld not be out o f the way to add a w o r d con­
cerning the economy of motor ing in this fashion. 
T w i c e I have bought cars on pilgrimages i n 
France. Each t ime they were easily disposed of 
before sailing at a price wh ich made thei r cost 
r idiculously small. I have heard fr iends recom­
mend tak ing over a car, but i f the t r i p is f o r three 
months or less, i t is wiser to buy a new car abroad. 

since one can be bought and arrangements made 
w i t h the factory to re-purchase w i t h i n that time 
at about three hundred and fifty dollars less than 
cost price. Arrangements can be made f o r this i n 
New Y o r k w i t h the agency o f one o f the largest 
I-rencii auto nianutacturers. and the car w i l l be 
delivered at the boat pier ready f o r your a r r iva l . 

There is only one object ion to m o t o r i n g ; that 
is speed. It seems to be human nature to want 
to go on tind on, the faster the better. Th i s is 
par t icular ly t rue, i f a definite goal is set f o r the 
day's journey. T r \ ' as one w i l l , it is hard not to 
feel that one must hu r ry o n ; consequently the i n ­
tervening towns are apt to be slighted. T o over­
come this, we f o u n d i t best not to make a defini te 
o l i j c o t i N c- f o r the <lay. deciding where to stop fo r 

^ ^ V ! ! P MM MM ± 
"It " " 

The Old Chateau D'O, Near Mortree. in the Deparlmcnt of Omc 

5 3 1 
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FronI of Chateau D'O from a Pencil Skelch by Arthur H. Gilklson 

i lu- i i i j ih t only wlu-n ihe l i j i l i t ln'.uan I D f a i l . A 
i i i u n w i t h a good inn can invar iably lie fo in id 
wi th in a short ride, f o r w i t h f ew exceptions every 
French village has a small hotel w i t h well cooked 
food and excellent wine. A I M I . >honld there be 
a chateau in the neighborhood, the inn ki-cper is 
more than w i l l i n g to give the history and any 
details he may know concerning i t . Then, too. 
mo to r ing gives one a greater range in the choice 
of inns. I f t ravel ing on l imi ted means, one can 
always go on i f the prices seem exorbi tant , as one 
soon learns not to unload the luggage un t i l the 
terms are settled. Many of the smaller inns make 
no charge f o r garage space, but. i f the car is small, 
they may park il in wi th the cow ;ind the chickens. 
The more pretentious places usually charge about 
f ive or six f rancs f o r s tor ing a small car, increas­
ing the rate w i t h the hor^e power and general 
magniticence. It was on one of our scouting 

t r ips that we >tumbled on t»iu' of the umst 
charming o f small chateaux, the Chateau d ' O . 
It is located slightly over one hundred miles 
away f r o m and almost direct ly west o f Paris, 
in the department of the Orne, on the out­
skirts of the village of Mor t ree . Baedeker gives 
i t only one l ine, but calls i t a "magnif icent edifice 
of the Renaissance." and t ru ly it is deserving of 
more space f r o m M r . I'.aedeker. Bui l t in l i i05 . 
by Charles d ' O and his w i f e Louise, on the rem­
nant of an older feudal castle and passing through 
various periods o f restoration, par t icular ly that 
o f 1770. in which the east facade was so u n f o r ­
tunately altered that it is scarely recognizable as 
part o f the or ig ina l bui ld ing, it st i l l retains its 
early charm and gives one, here in its tjuiet situa­
t ion remote f r o m guides and bus-loads o f per­
sistent tourists , a much better conception o f the 
great homes of the period, than the large museum-
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Side Elevation from Across the Moat 

l ike chateaux of the L o i r e X'allev, one hundred 
miles southward. The famous or shall we say 
infanidus j^randsun of Charles d 'O, that Francois 
d 'O , whi) appears as one o f the butchers of St. 
Bartholomew's Eve. was at one t ime its notorious 
owner. M i g n o n of Henrv 11L he figures in 
French history as Governor o f Paris. Minis te r of 
F'inance, first treasurer of H e n r y IV^ and an al l 
a round v i l l a in . I t is probable that a por t ion o f 
the public funds, which he freely appropriated fo r 
his o w n u.se. wert- spent in beau t i fy ing his chateau. 

So much we learn f r o m history ; legend adds to 
i t . and tells o f the room wi thou t a door. The 
story g(»es that Francois ' young w i f e . Mar i e d 'O , 
found loo much comfo r t , spir i tual and otherwise, 
in her religious adviser. One day the suspicious 
l">ancois met the cure leaving a room in the 
chapel. As the cure looked embarras.sed. hVancois 
demanded of h im. whether there was anyone else 
in the room he had jus t l e f t ; the cure l y i n g to 
save a lady's honor replied " N o , " whereupon 
1-Vancois immedialelv ordered the doorwav walled 
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Entrance Gales. Chateau D C 

up w i t h tlic uii lOrluiiaU" Mar i i - <!"( ) inside. B f 
that as it may, I 'rancois' sins d id not remain en­
tirely un])unished in his htet ime, tor he died o f a 
iKM-rihle (hscase in \594. leavin-^- Chateau d'*) in 
the hands of the [)aihfF. 

( . i i iil)arativelv small , a> chateaux j jo . it i> ini 
hir<;er than many dl' our nwn country houses. The 
old moat has been retained and broadens out into 
a >mall lake on the west side. Tl iere are t w o 
will ies: the south, o f an earlier date, s t i l l possesses 
a .semi-fortified medijeval character, w i t h the 
tradit i f)nal >l:ite-roofed circular tower- of (jcfeii .-r 
at the corners. The nor th w i n g I have i l lustrated 
here. These t w o wings are jo ined by a loggia, 
thus f o r m i n g the three sides of a cour tyard open­
ing on the lake at the west. Being totally d i f ­
ferent in design, the wings give a curious effect, 
ha l f ca.stle. ha l f mansion. T h e nor th w i n g has one 
of the most charming facades to be found on any 

of []\c brencl i chateaux. Its high pitched ri>ois 
broken w i t h r ich ly ornamented dormers and tal l 
chimneys, give it a l l the characteristic confus ion, 
richness of sky line and picture.squeness of the 
per iod. Banister Fletcher tells us that the early 
French Renaissance is "a peri(jd of t ransi t ion, in 
which Renaissance details were- g r a f t e d on to 
( lo th ic f o r m s , " Here we have an excellent ex­
ample o f this period, w i t h the small scale '>l the 
mouldings, the shell ornament on the dormers, the 
t iot l i ic feel ing of the design, the high pitched roofs 
and general vert ical treatment, all showing the 
transit ion f r o m Gothic to Renaissance. I'.uilt o f 
light colored. (lrc->e(l -tone, a pleasing interpola­
t ion of b r i ckwork is used w i t h sufficient restraint 
to give a necessary intituate domestic quali tv lack­
ing in some o f the more famous chateaux. A f t e r 
being unoccupied f o r years, the chateau is now 
the residence o f the f ami ly o f General d 'Aubigny. 
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J N a day when there seems to be almost undue 
pressure to be or ig ina l in our creations; when 

the normal creative desire is so l ikely to be 
harr ied and hur r ied to the point of becoming a 
^1 niggle rather than a pleasure ; when minds com­
mence to have the habit o f t h ink ing in grooves 
in;iiu-a>iirali;\ n i o r . ' r( '>tn.-lr(l m t l icir rhM>cn \\a\ 
than d u r i n g almost any one o f a l l the am]>le 
ejxichs o f un i f ied design that have gone before, 
it is reassuring to come upon an architect who 
goes the pleasant pace, unhurr ied and self re-

of this house itself, all of which are ol)vi(nis 
one who w i l l study and compare it w i t h the i l lus­
trations, it is clearly a plan that has the bi-auty of 
simple ':>rg;ini/ation and smooth outline. I t is a 
plan that O I K ' can pass through wi thou t question 
or explanation, and at no point is there the e f f o r t 
to squeeze more into it than i t w i l l hold. The 
elevalions are ihe direct reflection of a good ])lan, 
—robust and gay, not overburdened w i t h s im­
pl ic i ty and restraint.—most openly, t as te fu l ly and 
s k i l l f u l l y aeeomjilished in a manner perfect ly in 

iiant,—one who obviously, to judge by the accom- accord w i t h its locale. The observation that time 
l)anying i l lustrations and plans, has affection and 
understanding fo r all that I t a ly has ever said to 
h i m and which he now tempers so well w i t h his 
own touch. 

The plan o f this house in the N'enetian manner, 
taking it as a whole, embracing the entire plot, 
lias l)rcn u d r k c d i n i n nicely halaiua'd .-11111 well 
organized ])arts. A s is true o f a l l good plans, i t 
is rational and organized. I t is evident that the 
aul l ior has conceived his problem as s tar t ing at 
the very etlges of the property and, w o r k i n g i n ­
wards, has solved the necessities o f the house i t ­
self only as a l^arl of the entire scheme. The (|ues-
tionable American I radi t ion , that of bui ld ing a 
house on the line o f the proverbial backset f r o m 
the street,—establishing a ma in and a ser\'ice en­
trance, ])lacing a garage and clothes ya rd where 
they are inconspicuous, and then scattering the 

w i l l do much toward g i v i n g surface qual i ty to 
this w o r k is, as usual, lx)th inevitable and true. 
Standing at the foo t o f the long axis at V i l l a 
d'Este last f a l l , and look ing back, I wondered 
liow it all lunsi have seemed inunediately f o l l o w ­
ing its completion. T fear the lay judgment of 
today would have heeti f a i r l y severe w i t h it I A s 
f o r the inter ior , these i l lustrat ions speak w i t h 
author i ty o f enthusiasm and invent ion, a uni(|ue 
and sensitive' touch, strength coiUraslcd wi th 
delicacy and detail nicely related to mass. A s 
beauty rarely seems to exist object ively but rather 
to be a qual i ty brought to the work by the ob­
server according to his o w n fancy, it would st-t ni 
best to let the reader go his o w n quiet and un-
(.••>CMrir(l w,-i\ l l iroii ,L;ii l l i o r ru(oi;>. 

T o me there is no delight and .stimulus on com­
ing away f r o m a w o r k such as this quite so 

shapeless grounds w i t h meaningless masses of poignant as the impress, p rov id ing one is bles.sed 
decidtious shrubs and conifers , was decidedly not w i t h the g i f t o f receiving i t . that connects the 
con>idered here. Here there is good planning,— w o r k w i t h the architect and makes i t his alone. 
every element o f the program is turned to effective 
account and made to i)lay an important part in 
roni id ing out the whole. The elements of the pro­
gram in the average .Atnerican house problem are 
al l too f e w to omi t any of them f r o m the category 
(»f effective architectural capital. The plan o f the 
house should be an incident in the plan of the 
grounds. Before asking whether o r no our g round 
plans are good, one .should first ask—is there such 
a plan ? H o w many plans and sumptuous presen­
tations we .see f o r large hou.ses w i t h hardly a line 
to indicate that the author has been th ink ing of 
the grounds, or the general a.spect o f the whole 
.scheme, together w i t h the plan of the bui lding. 
These things cannot be thought o f separately w i t h 
any more success than were one to complete the 
fir.st floor plan of a bu i ld ing before g iv ing any 
thought to that o f the second. 

W i t h o u t po in t ing direct ly to any o f the many 
sim]»Ie effective and unusual conceptions in thep lan 

This (|uality api>ears wi thou t struggle, its source 
is purely personal, i t is always or iginal and gen­
erally beaut i fu l . I t flourishes only in the imagina­
tive mind , and its very substance is called in ­
spiration. I t is in the l ight o f this qual i ty in M r . 
Bowman's present work that I am drawn to i t . 

T 
Xotcs hy the Arcliitcci 

\i house is composed, l ike so many \ ene-
lian houses, of a central gabled mass, which 

contains the large second floor salon or d r a w i n g 
r o o u L flanked by slightly lower wings, and these 
in tu rn are extended by a slee])ing porch ])avilion 
on one side and a semi-attached garage on the 
other. The house is situated on the brow of a 
h i l l , s o that in f r o n t there is an elevated terrace, 
while the opposite side opens on a le^'el w i t h the 
garden. The f r o n t terrace i s reached by a flight 
of >ic])s at each end, one f o r pedestrian api)roach. 
the other f o r those using automobiles. The house 
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is built of brick covered with stucco. The tr im­
ming, balconies, balustrades, nrns. etc.. are of cast 
stone. The whole exterior is whitewashed over 
hi.th stncco and stone. The l)lin(I> ; i r c ,^reen. and 
the roof tiles a pale clay color. Terrace pavings 
are of a soft salmon brick made locally. The 
bambini on the front terrace balustrade are an­
tiques from Venice, of pure white Istrian stone. 
As in all houses in this ja r t of Texas, the ser­
vants live in a se[)arate building. This simplifies 
the plan problem and also provides another ele­
ment in the design of a residence in the south­
west. The servants' house has the same color 
scheme as the main building.—whitewashed walls, 
green shutters, and a tile roof. The garage and 
connecting archway provide a beautiful terrace 
above, opening off the library. This garage is 
not only an ornamental and integral part of the 
design but is also useful in providing the upper 
terrace. Part of this terrace will be shaded by 
grape vines on a trellis, while the outer portion 
wil l alwavs be left open for enjoyment of the 
dazzling southern nights. 

On entering the house one is immediately im­
pressed by there being a sense of cool, shaded 
space. As in Italy, on the hottest days this house 
with its blinds closed is cool and delightful. The 
large entrance hall has for its chief decoration a 
patterned tile floor in yellow, black and white 
bands, with a black and white cartouche at the 
center. The walls are painted a grayish mauve, 
the base is marbleized verd antique, and the 
doors arc veneered in walnut in a diamond pat­
tern. Double doors at the left of the hall lead to 
the dining room, on the right to the guest room, 
and at the back to the breakfast room, where the 
doors are glazed in the upper parts. 

The guest room opposite the dining room has a 
tile floor of gray, black, white, and two tones of 
buff. Its walls, t r im and cornice are painted 
robin's egg blue, and curtains and bed spread are 
of the same color. The bedstead is an unusually 
fine old carved piece f rom a villa on Lake Como. 
The \ enetian furniture is painted olive green 
with red decorations and has coverings of rose 
and ivory damask. The breakfast room has a 
floor of buff, mauve and white tiles. Its walls, 
tr im, cornice and ceiling are white. A t the win­
dows hang antique taffeta curtains of a faded 
shell pink. The antique chairs are yellow with 
decorations of dull green. They are upholstered 
in soft pink damask, while the reverse of their 
backs still have the turkey red. happily introduced 
by some former owner. 

The stairway, which leaves the entrance hall 
between walls, begins with two low steps; then 
comes a landing flanked by decorated doors, ve­
neered in walnut with black and gold mouldings 
and having mirrors in the upper panels, the lower 

])anels being ornamented with gilded banjos. One 
door leads to a coat closet, the other to the play 
roiJiTJ, the side entrance and the garage. The 
s|;iirs conlinue up to the next landing, where there 
is a high leaded glass window. From here the 
open stair well rises 15 feet to the vaulted ceiling. 
fi-Min which hangs a \ enetian lantern. At the I ' ^ i ' 
of these stairs are the wide doors t o the drawing 
room. This stairway is built entirely of wood. 
The treads and risers are painted stone color, and 
the massive railing is marhlei/.ed to imitate red 
X'erona, as are the stringers and the trim. The 
walls and ceiling the same grayish mauve as the 
entrance hall : carpet is dull yellow. 

The drawing room, placed as it is in the central 
portion o f the house, on the second tloor. has a 
\ i r v lofty ceiling with exposed beams. Screens 
of leaded glass fill the ends, beyond which are the 
arches and balconies that form the chief decora­
tive features of the exterior. The drawing room 
walls are painted a dull gray-green which forniN 

;i fine background for antique Italian paintings. 
The rug is camel's hair color, and the curtains 
are aubergine brocade with a floral design in 
green and pale yellow. The furniture is an a,i;r(c 
able mixture of antique Venetian and more com­
fortable modern pieces. Bright notes of rich yel­
low and red are introduced in the npholstery. 
Two crystal chandeliers provide general lighting, 
while lamps are conveniently placed for reading. 
The doors leading to the stairway and the mas­
ter's suite are walnut veneer, with raised black 
mouldings and panels of crotched myrtle. The 
trim around doors and the baseboard are marhle­
i/.ed Levanto. The floor is walnut |)arquetry. 

The library has walls and ceiling of pine. The 
walls are finished in amber tones with a high .satin 
tinish. The recesses for books and the book 
shelves and also the shells in the cornice are 
painted dark green and picked out in gold. The 
field of the ceiling is j)ainted the same dark green, 
while the raised mouldings are finished like the 
walls and picked out in gold. The sun bursts and 
other raised ornaments are gold, and the painted 
design is in grisaille with touches of plum color. 
The curtains are green brocatelle. the rug ciig 
plant color, and the furniture a pleasant mi.xture 
of greens and browns. Two fine crystal appli(|ue> 
flank the fireplace, the facings and hearth o f which 
are verd antique marble. The French door lead> 
to the terrace which covers the garage. The ma.s-
ter's bedroom is painted a pale yellow-green with 
toile curtains having considerable mauve. The 
furniture is painted dark green with ivory panels 
having flower designs. Throughout the entire 
house color has been used in greater strength rmd 
in greater quaiUiiy than is usually found in 
.\merican houses. Italian precedent permitted it, 
an<l the g ' o f j tasie o f the owner eueoura.iicd it. 
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COTTAGES OF THE COTSWOLDS 
BY 

H A R O L D D O N A L D S O N E B E R L E I N 

TH E domestic architecture of the Cotswolds is 
an architecture to a singular degree condi­

tioned by the native materials suitable for build­
ing. These are, first and foremost, a limestone of 
peculiarly rich quality, found plentifully on every 
hand throughout the region. Next come half-
limber work with stuccoed nogging. weather 
boarding with undressed edges, and, for the roofs, 
when not covered with stone tiles, thatch of straw. 
Th i s is not a very extensive list of resources, per­
haps, but with them the local builders of centuries 
past contrived to get marvelous variety, and the 
legacy they left is a veritable wellspring of in­
spiration today for architects and artists. 

T h e Cotswold limestone is a material so beau­
tiful, and so tractable in the hands of the masons, 
that it has always been used for every purpose to 
which stone can possibly be put. The walls are 
built of it, with masonry of every kind of face; 
the roofs are covered with stone tiles or "slats" 
made of it, after it has been split into thin layers 
by exposing fresh-hewn blocks of it to the cleav­
ing action of rain and frost throughout a winter; 
copings, finials, window nuillions. mouldings, 
doorways and all manner of exterior details are 
carved from i t ; indoors, fireplaces are chiseled 
from it. stairs are often built of it, and many a 
room is paved with slabs of it worn smooth by 
years of scrubbing and the treading of successive 

generations. It is durable enough to stand the 
weather without crumbling, and it is of a texture 
fine enough to be a medium for the most delicate 
carving. Even perforated finials and other deftly 
wrought details exposed to the elements show-
comparatively little erosion, and the roof tiles are 
so time-resisting that old tiles, on account of their 
mellow color and lichen growths, are at a high 
premium for new roofs throughout the Cotswolds. 

When fresh-hewn from the quarry, the lime­
stone is of a beautiful creamy color and so soft 
and close-grained that it can readily be cut with a 
knife. Used indoors, it either retains this color or 
bleaches to an ashen hue. Outdoors it weathers 
to a diversity of colors, hardening the while. In 
walls it ranges from silver gray to rich tans, 
tawny browns, olive browns and orange ; on roofs 
it tums an indescribable silvery brown and har­
bors all kinds of mossy growths and lichens. It is, 
in fine, par excellence the great and omnipresent 
building material of the Cotswolds and one of the 
chief factors of their architectural beauty. 

I lalf-timberwork of oak, with parged or stuc­
coed nogging that was sometimes pebble-dashed, 
played a i)ari in many of the older Cotswold 
houses, but the "black and white" work was 
usually of a subsidiary nature. The filling or pug­
ging between the timbers, in many cases, was wat­
tled and dabbed, that is to say, the space between 

Photos. John Wallace Gillies 
House for O. B. Capen. Esq. 
Built at Bedford. N. Y. By 
Waldron Faulkner. Architect 
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Courtyard al Main Entrance 
House for O. B. Capcn. Esq. 
Built al Bedford. N. Y . By 
Waldron Faulkner. .Architect 

l i inlars \va.- waitled uii l i osiers, and clay was 
|)la>l(.Tf(l ovtT this background; U|)on this "wattle 
and dab" work was spread the outer coat of 
pnv'^c or stucco. The weather boardin<^ (»ccurs 
chiefly in barns. Thatched roofs are almost in­
variably made of straw, except in cases where 
some .special effort was made to fetch reeds or 
ru>lii-s from ĥ a.st Anglia. 

There is neither coal nor iron in the Cotswold 
hills,—only limestone. It has. therefore, always 
been a purely pastoral and agricultural region. It 
was once a great wool raising country and the 
siiurce of much of England's wealth. In the days 

of the great wool merchants large sums were 
spi-ni t in building, and the best craftsmen found 
cnii^iaiit employmeiU. .\> is the wont of pastoral 
and agricultural communities, the peoj)le have al-
way> been inten>ely conservative, and old man­
ners and traditions have lingered with little 
ch.ange. With them havi- rem.iined the old tradi­
tions of the best craftsmanship, and even today 
m.any an old mason or thatcher has a stock of 
iraditii)ii;iry building lore at his fingers' ends. 

Most of the Cotswold domestic architecture is 
strongly tinctured with old Gothic building tradi-
ti'm. Many of the houses, both large and small. 
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Entrance Court from Lawn. 
House for O. B. Capen. Esq. 
Built al Bedford. N. Y . By 
Waldron Faulkner, .•\rchilecl 

were built during the >ixteenth and early . S C M M I -

teenth centuries, and not a few date from the 
fifteenth, while here and there one comes acro-s 
treasures remaining untouched from an even 
earlier period. T h e prevailing manner o f building 
is of the Tudor and early Stuart type with certain 
'li>tinctive local peculiarities which add zest to i l u ' 
charm. Even the houses of the latter half of i l u -
seventeenth century, and some of those built in 
the fore part of the eighteenth, show a close ad­
herence to the earlier style which seems singu­
larly suited to intcrjjretation in Cotswold ma-
tcri.-ils, a style sanctioned by the u.se of centuries. 

( i i L s w o l d d o i i K s i i c architecture, however, is not 
M n r - - i i K ' ' l . ; i n i i :: W M u l d he i i i ;K \ -ur ; iU ' I M l l i a l 
t h i T e i> "Illy < i iu- C o t s w o l d maimer, for the various 
phases of eighteenth century classicism found 
fri'tim-nt interpretation,—and very pleasant inter­
pretation, too,—in the different Cotswold towns 
and villages. Indeed, the earlier influence of S i r 
Christopher Wren, and even that of Inigo Jones, 
may be seen |)lainly reflected in more lhan one 
instance. Then, too, the manner of the early nine­
teenth century left easily distinguishable traces, 
so that Cotswold house building through the cen-
linies :i<sumes a diversity of shapes. But if we 
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cannot .say that there was only one Cotswold man­
ner, we can truthfully say that there was only one 
favorite and generally used Cotswold manner, and 
that was the Tudor and early Stuart manner with 
Gothic reminiscences, employed long after its use 
had been discontinued elsewhere. 

One of the most striking characteristics of 
Cotswold domestic architecture is its picturesque 
(|uality, a quality that has made it such a favorite 
theme for adaptation in America. But this pic­
turesque quality which invests the hou.ses with 
such compelling charm and prompts a spirit of 
cnuilation in architects and clients of the present 
generation is likely to prove a snare and to betray 
its imitators into absurdities and inconsistencies. 
That is. it is likely to prove a snare unless they 
first take the trouble to go into a little analysis 
and discover whence it proceeds. Analysis will 

n \ c;il the fact that Cotswold architecture i.- pic­
turesque, not becau.se of deliberate and f)reiuedi-
tated intent, but incidentally because of its abso­
lute, .straightforward simplicity and the honest 
and ingenuous use of materials according to their 
nature. In every respect, it is altogether s ] ) " n i a i K -
ous. The drawings and .sketches, for which this in­
troduction is written, have faithfully caught the 
spirit of building in the Cotswold hills and reveal 
i i - t iuinently picturesqtie value with a literal ex­
actitude free from any exaggeration or artist's li­
cense of idealization. But fairness to the Coi>\\old 
builders of old demands that we of today accept 
their work in the spirit in which it was wrought, 
not stressing romantic and pictorial quality as 
the first and donu'nant essential but obtaining it 
as the consequence of candor in plan and of di­
rect and sympathetic use of materials. 

GANTRY 
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F I R S T F L O O R PLAN-
HOUSE FOR O. B. CAPEN. ESQ. 
B U I L T A T BEDFORD. N. Y . BY 
WALDRON F A U L K N E R . A R C H I T E C T 
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BEACH CLUBS 
B Y 

K E N N E T H M. M U R C H I S O N 

BE A C H chilis are beach clubs, and there you 
are I Beach clubbing is a new form of amuse-

mi.-nt which has sprung into being since that time 
when ])eople wanted to he a little exclusive, when 
our beaches got so f u l l of trippers and basket 
parties and hot dogs and live dogs that something 
ju>t had to be done. So the beach club was born, 
and it has now attained a definite place in our so­
cial setup,—say what we may about democracy. 
Of course, to have a beach club one must have a 
beach, but near New York the beaches are grow­
ing less and less attractive, and the water is get­
ting more and more fu l l of dead and un-allnring 
debris; therefore beach clubs nuist have swim­
ming pc)ol>. and really, once a club builds a pool, 
the ocean or the sound or whatever else the club 
faces on, becomes deserted, and all the clubby 
stuff is done right in the pool. 

The Sands Point I'ath Club is located quite 
near New York (one might say just a nice drink­
ing distance away!), on a spit of sand extending 
out into Manhasset Bay on the north shore of 
Long Island. I t has a preeminent position, and the 
marine life one sees from the veranda of the club 
reminds one of F i f t h Avenue, with the motor-
boats as numerous as the F i f t h .'Vvenue buses, and 
still, nevertheless, with a band playing every night 
and moonlight on the water and lights flash­
ing on the pool, it makes the tired business man 
from the city glad that some smart fellow 
had the idea of a beach club in the first place. 

The Dunes Club at Narragan.sett, R. I . , is a 

much larger jiroposilion than the Sands Point 
Bath Club, inasmuch as it has 30 sleeping rooms 
and baths and a so-called "week end house" for 
bachelors only, especially for those who are over­
come by the fumes of salt water. Here again the 
h'rench provincial style was followed,—not be­
cause the architects didn't know any other style, 
but because it seemed ti> lend itself best to the 
sand dunes surrounding i t and to suggest that it 
always had belonged there. 

The most enjoyed feature of The Dunes is the 
group of 48 cabins, laid out in three semi-circles, 
all facing the beach. The single cabin is 12 x 10 
feet in size, the double 16 x 12 feet. The C\u\< 
rents a single cabin to a member for 20 years for 
$700 plus a small service charge, a double cabin 
for $1600. The Club provi(le> the liuilding with a 
shower, one electric outlet, an awning, and the ex­
terior painting. Everything else is done by the 
tenant, but with gay cretonnes, cushioned chairs, 
cellarettes and bars, they are the talk i)f Rhode 
Island and have attracted an enormous amount of 
attention during their one-year career. 

The Dunes has a pool for children and al>n 
many, many bathhouses, over half of them with 
showers. .-X large sun yard is provided for the 
males, where they gather and su-ap stories and 
compare sunburns. Everyone there dines on the 
porch too. during the summer, so at least they are 
sjjending most of the time in the open air where 
the sun is supposed to draw out most of the im­
purities in one's system and in one's disposition! 

Photo. Undcnvood & Underwood 
Dunes Club, Narraganselt, R. I. 
Kenneth M. Murchison, Architect 
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