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' T P H E descr ipt ion of a b u i l d i n g as a supplement to 
A i l lus t ra t ions and addressed t o a pub l ic o f a rch i ­

tects, savors o f an apology, or of an impe r t i nen t 
a t t e m p t to sway the j u d g m e n t of those w h o lf)ok 
a t the photographs . 

I n the case of the H a l l of S( iciice of the C e n t u r y 
of Progress, the on ly excuse I can give for these 
notes is t h a t cer ta in condi t ions, .somewhat d i f fe ren t 
f r o m the accepted program of this type of bui ldings, 
had to be met, and can be stated, whi le I am apol­
ogizing. I m a y add tha t w i t h o u t i ts f ina l coat of 
pa in t , i t s sculp tura l decorat ion (soon to be placed), 
w i t h o u t the roads and most of the p l an t i ng , and 
above a l l . w i t h o u t the exhib i t s and the crowds of 
visi tors , the parasols and seats over the terraces, 
the b u i l d i n g shown b y these advance photographs 
is reduced to the sad appearance of an unfurn ished 
apa r tmen t . 

T h e p rog ram elaborated by the A r c h i t e c t u r a l 
Commiss ion and the Depar tmen t of W o r k s of the 
l'"air, ( ie |)artcd f r o m the usual exh ib i t ion louildi i i i ; in 
t w o ways . F i r s t o f a l l , the pub l ic was t o enter i t on 
the second f loor . T h e usual exposit ion l )u i ld ing 
provides a large area on the first Hoor. and then a 
few galleries (usual ly ha l f deserted b u t fo r a few-
earnest and adventurous souls). The Chicago b u i l d ­
ings are planned two or three stories h igh . I f these 
stories were to have an equal ren t ing value, some­
th ing had to be done to coax the pub l ic to the 
upper level and let o ld g r a v i t y take i ts course 
a f t e r w a r d . 

T h e n o r t h access t o the H a l l of Science is, there­
fore, f r o m an incl ine (cont inua t ion of Le i f Er iksen 
D r i v e ) reaching a vas t c i rcular plaza a round and 
above the first floor a t r i u m . Th is plaza c o m m u n i ­

cates on a level w i t h the bridge t o the Electr ical 
C r o u p , w i t h the east terrace or ou tdoor a u d i t o r i u m 
over look ing the lagoon, and to the south, w i t h the 
open ga l le ry connect ing the various bu i ld ings of the 
< n iieral Exh ib i t s C r o u p which is the t h i r d second-
floor access. Inside, fou r ramps and several stair­
cases lead to the first floor or t o the aud i to r iums and 
terraces of the t h i r d floor. T h i s complete aerial 
thoroughfare no t on ly gives to the second floor the 
same impor tance as t h a t of the first, bu t relieves al l 
chances of congestion at the g round level . I t also 
makes accessible a large development of terraces 
which adds }2:reatly to the interest of an otherwise 
flat shore. T h a t this | ) r inciple of p lann ing is more 
than an a t t r a c t i v e theory , remains t o be shown b y 
the on ly valuable test, t ha t of the m o v i n g crowds 
when the exposit ion opens. 

T h e second depar tu re was to re ly en t i r e ly on a r t i ­
ficial l i i i h t i n g . T h e case of small bui ld ings excepted 
(where each exh ib i t is located in advance in the 
most favorable w a y ) , na tu ra l l ight does not allow 
an economical use of a large exh ib i t i on floor. There 
are, of necessity, da rk corners or rentable areas 
w i t h a l i gh t unsuitable for an effect ive display. The 
result is t h a i in rcccii l f a i i s l l i c exhi l i i tors have, i n 
most cases, shu t o u t the na tu ra l l i g h t f r o m the 
s k \ l i g h t s , replacing i t by a r t i f i c i a l l i gh t i ng disposed 
so as to a t t r a c t the v i s i to r and display the exhibi ts 
t o the best advantage. T h e m i x i n g o f na tu ra l and 
a r t i f i c i a l l i gh t i ng in the same room was rather un­
sat isfactory. T o provide na tura l l igh t also l imi t s 
the exh ib i t i on hall to one s tory and a few galleries 
and prevents the use of the roofs for promenades, 
gardens or restaurants. T h i s led to the adopt ion o f 
the second pr inciple or depar ture , wh ich , as much 



Section looking west 

. I S I he l i r s t . had a far - reachint j effect on the extt-rior 
I i c . i i i i i f i i t ol Hu- c N i c ' r i o r of {\u- l ju i ld in i j , . 

I reaHze tha t m \ ' d u t y here calls clearly for the 
usual "aria di bravura" on the func t iona l i sm. the 
exter ior of a b u i l d i n g shown as a consequence of i ts 
i i i l c r i o r arrangement, the Beaut\- of T r u t h , the 
T r u t h of Beauty, etc. 1 know . on the o ther hand, 
that such themes ha\"e been developed i n maj^azines 
and newspapers in the last few years w i t h such 
abundance and ta lent tha t m y o w n var ia t ions are 
not u rgent ly needed. 

5>o I w i l l l i m i t nnse l f to note t ha t there is ver\-
l i t t l e " a r c h i t e c t u r e " on the H a l l of .Science, at least 

in the sense that K u s k i n iiase to the word in his 
"Sexen Lamps . " T h e outs ide walls shamelessU 
confess that the\- are b u i l t of a t h i n \ein'er w h i c h , 
like fish scale> or a rmor plates, can w i t h s t a n d the 
settlements to be e\i)ected on the m a d e - U | ) ground 
of the lake shore. 

T h e y do not a t t e m p t to sujij jest the mass s tab i l -
i t \ ' of masonr\- walls . T l u ' \ - hope to get f r o m John 
.Storrs. sculp ture : f r o m Joseph T r b a n . color: and 
f r o m I-'errucio X'itale. p l a t i t i ng . some of the charm 
which they lack. A n d al)o\-e a l l . the>- re(|uire the 
publ ic on the i r empt\- stage. Bui ld ings of this t \ p e 
are. at best. onK" a successful backi^iound for crowds. 

I ! " 

Early study looking down into the court, showing a proposed fountain 
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Xorrli elevation 
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Earlv studv h)r norch elevation 
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Photograph taken at dedication ceremonies looking down into the court 
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A B C ) \ E is a view of the interior of The Great 
X J L Hall, almost completed. One of the most in­
teresting features of the hall is the successful com­
bination of incandescent hulb lighting and gaseous 
tube lighting for illumination and decoration. The 
three narrow bands of light in the center ot the ceil­
ing are blue and green neon tubes, and there are 
eight louvered coves running the lull length ot the 
hall in which the bulbs are concealed. At the left is a 

detail ot a vehicular entrance 

T H E H A L L O F SCIENCE 

A CENTURY OF PROGRESS EXPOSITION 

PAUL PHILIPPE CRET, ARCHITECT 
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MIRRORS IN INTERIOR ARCHITECTURE 

BY 

W I L L I A M L A W R E N C E B O T T O M L E Y 

FR O M tha t i l l - f a t ed day when Xarcissu.s gazed at 
his o w n beauty in a Peloponnesian pool and stood 

t ransf ixed b y his own beauty, we have been con­
scious of the fascinat ion of ref lect ion. Kvidence tha t 
man learned ear ly, however, that he d i d not have to 
depend on na tu ra l surfaces to see his image is f o u n d 
in the disks of si lver and other metals unearthed b>-
archa-ologists in ancient K g y p t . Persia, (ireece and 
Rome. Ex i s t i ng a lways as an aid to personal adorn­
ment , and sometimes as a decorat ive element, the 
m i r r o r has been present in all centuries down to the 
present one. 

N o t u n t i l the last few decades, however, had there 
been any appreciable advance in the p roduc t ion of 
reflecting; surfaces, (".lass itself was avai lable onl\-
in small panes and was expensive to manufac tu re , so 
tha t mi r ro r s were considered on ly s l igh t ly less va l ­
uable than precious stones. T h e salle des glaces at 
Versailles, w i t h i t s thousands of candles and its 
mi r rored doors, was one of the marvels of Kurope and 
up to our o w n t ime w^as the outs tanding example of 
the use of mi r ro rs as a decorative keynote . 

The a r t of m a n u f a c t u r i n g mir rors , once as closely 
gua ided as an alchemist 's secret, is today a science 
of q u a n t i t y as wel l as q u a l i t y p roduc t ion . N o t onh-
are mi r ro r s produced a t a price sulTicienth' low i n 
war ran t the i r extensive use as a decorat ive element, 
bu t the types o f avai lable mir rors and new methods 
of t r ea tmen t have increased considerably the i r pos­
sible uses. Designers are t h i n k i n g of mi r rors , not as 
an inconsequential decorative accessory, b u t as an 
a rch i tec tura l surface. Archi tec ts are incorpora t ing 
m i r r o r spaces in to the or ig inal plans, wh ich is 
pa r t i cu l a r ly necessary when large wa l l areas are to 
l)e covered. 

A p p r o p r i a t e fo r any style of design, the mi r ro r 
<ontr ibutes much more than itself to the atmosphere 
of a room. A l t h o u g h i ts most f re ( |uen t ly expressed 
j u s t i f i c a t i o n is t h a t i t increases the apparent size 
of a room, the m i r r o r possesses several other v i r tues 
w h i c h are a lmost equal ly i m p o r t a n t . For instance, 
the sun l igh t s t reaming th rough the window is 
t h r o w n abou t the room b y a wisely placed mi r ro r . 
One could a lmost believe tha t a m i r r o r persuades the 

Small apartment elevator lehhy, in which mirror panels 
have been used tor the walls and for the ceiling, greatl\ 
increasing the apparent size, and enlivening and enhanc­
ing the architecture, Mi l ton Blum was the decorator 

sun to enter. H o w o f t e n , too, has the mi r ro r proved 
to be the savior of a haphazardly decorated room, b> 
repeating designs and creat ing a room pat tern 
w here there had been none before. 

T h e m i r r o r serves the f u r t h e r happy f u n c t i o n of 
d r a w i n g each reflected area i n t o i t , u n i f y i n g i t w i t h 
a f r ame . In te res t ing details of in te r io r t rea tment 
u hich m i g h t otherwise be unnot iced are grouped i n 
a m i r r o r ref lect ion. The psychological effect of re­
flection is p robab ly the most nebulous b u t s t i l l the 
most real of a l l the m i r r o r v i r tues . I f there were 
(delhcients of a n i m a t i o n ju s t as there are coelti-
cients of acoustics, mi r ro r s wou ld r ank h igh . 
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J. Cturliii «/ Elm dl H'o//. 

Two interesting uses of mirror are made in this Parisian dressing room. The recessed area enframing the bath is a flat 
mirror surface, wi th strips of mirror at right angles progressing out to the wall line. Mirrored shelves are attached to 
the strips as well . Around the wall a painted mirror frieze, in color and subject matter harmonious wi th the treat­
ment and character of the room, gives an accent that is needed to the white marble walls. Elsie de Wolfe, designer 

B u t these are general v i r tues , common to al l 
mi r rors . Con.sideration of the more specific uses 
w i l l , I t h i n k , give us a chance t o examine some of 
the things t ha t are being done w i t h mi r ro rs t ha t 
have ne\'er been done before. 

Ba th rooms and dressing rooms are receiving a 
gicat deal of a t t en t ion as suitable fo r m i r r o r t reat ­
ments. Perhaps they serve a more u t i l i t a r i a n pur­
pose when so used than they w o u l d in a n y other 
space. There is a lways the danger of over-use. I t is a 
t emp ta t i on to push ou t the walls of a ba th room w i t h 
complete ly mi r ro red walls , b u t be t ter practice 
seems to indicate the adv i sab i l i t y of border ing the 
mi r ro r w i t h a mater ia l of s imi lar character to con­
t ro l the ref lect ion. I n al l small rooms the u n t r i m m e d 
mi r ro r is l i ke ly to prove unwise. 

Dressing rooms offer more l a t i tude to the archi­
tect and more op j^o r tun i ty for the use of unusual 
color t rea tments . A painted m i r r o r frieze encirc l ing 
the ent ire room can be very successful in small dress­
ing rooms and bathrooms. A l t h o u g h painted mi r ro rs 
are c o m m o n l y used in dressing rooms, i t is confus ing 
if decorated mi r ro rs face ref lect ive mir rors . 

T h e m i r r o r is an essential in the entrance hal l , 
serving a u t i l i t a r i a n , a decorat ive and a psycholog­
ical purpose. I n the first place, the m i r r o r th rows 
the l i gh t f r o m the street i n t o the hal l and gives the 
incoming guest a v i s ta i n t o the rooms beyond. I t 
opens up the space e f fec t ive ly , and is of course neces­
sary for the a d j u s t m e n t of clothes fo r a r r i v i n g and 
depar t ing guests. Perhaps the small hanging m i r r o r 
w i l l be sufificient, or even a girandole, i f the style 
of t r ea tment w i l l p e rmi t . 

I n the other rooms of a house or apa r tmen t the 
m i r r o r has been used least, b u t there i t can be used 
ve ry e f fec t ive ly . The d i n i n g room is pa r t i cu l a r ly 
wel l suited fo r m i r r o r t r ea tment . Perhaps one wa l l , 
preferably one not opposite the entrance to the 
k i tchen or p a n t r y , can be treated en t i re ly in mir rors . 
T h e color ing, since almost all color t rea tments are 
possible, can be a n y one of a number of tones in 
ha rmony w i t h the general color scheme of the r o o m . 
Scenic designs are o f t e n the proper so lu t ion fo r 
d i n i n g room walls. T h e mi r ro red frieze is another 
poss ib i l i ty , or i t m a y be t h a t m i r r o r t r i m w i l l prove 
more ef fec t ive . The m i r r o r base, supplemented b\-
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window and door surrounds of mi r rors , adds a note 
of d i s t i nc t ion . Glass for this purpose is usual ly more 
than one-half inch t h i c k and is sometimes etched or 
carved, b u t seldom painted. 

Generous or l i m i t e d use of mi r ro red surfaces m a y 
be made in the l i v i n g room, depending upon the gen­
eral t r ea tment . One of the effects t ha t has been suc­
cessful is the mi r ro red pier between t w o windows , 
p e r m i t t i n g t rea tment of the ent ire space as one 
w i n d o w . T h i s plan is pa r t i cu la r ly sat isfactory when 
the m i r r o r e d area is perfect ly p la in , the edges being 
accentuated as l i t t l e as possible. 

Fu r the r than this, m i r r o r uses in l i v i n g rooms are 
conf ined to paneling, and whatever other incidental 
decorat ive e m p l o y m e n t m a y seem necessary. T h e 
nar row space tha t occasionally occurs between t w o 
doors is an excellent locat ion fo r a mi r ro red s t r i p : 
or, when t w o such nar row wal l spaces occur, s tr ips 
of ident ica l t rea tment , either painted or etched, m a y 
prove to be a happy solut ion. I f the room receives a 
small a m o u n t of sunl ight , mirrors are o f t en valuable 
s imp ly t o i n t ens i fy whatever sunl ight finds its way 
i n t o the room. 

T h e s ta i r wel l presents a splendid o p p o r t u n i t y for 
m i r r o r t r ea tmen t , no t f o r the sake of the m i r r o r i t ­
self, b u t for i ts effect upon w h a t is sometimes an 
unin teres t ing pa r t of the house. N a r r o w strips, 
spaced to coincide w i t h the shape of the stair wel l , 
w i l l p robab ly be f o u n d best suited fo r the purpose. 
A n o t h e r s imi lar use fo r a m i r r o r is at the end o f a 
long ha l lway tha t depends en t i re ly upon a r t i f i c i a l 
i l l u m i n a t i o n . 

Bedroom uses fo r mi r ro r s are va r i an t , consisting 
usual ly of ad junc t s to f u r n i t u r e . One interes t ing use 
t h a t suggests i tself is the ins ta l la t ion of decorated 
m i r r o r head-boards fo r beds. Exper imen ta t ion w i t h 
dressing tables has been carried on w i t h in teres t ing 
results by almost every designer of f u r n i t u r e . I t is 
regarded as essential to provide adequate vis ion 
space somewhere i n the room, ei ther i n the panel of 
a door or as pa r t of the dressing table design. 

One other splendid general use for mi r ro rs is for 
the l i n i n g of niches. T h i s not on ly adds to the ap­
parent size of the room b u t gives ref lect ion i n a l l 
direct ions. I t is well also to be on the lookout for an 
o p p o r t u n i t y to employ mi r ro rs on hor izonta l sur­
faces. M i r r o r - t o p p e d tables we are f a m i l i a r w i t h , 
bu t there is also the possibi l i ty of using mi r ro r s for 
rad ia tor tops and f ron t s w i t h movable louvres, 
where the o p p o r t u n i t y fo r re laying l i gh t i n t o the 
room is not to be over looked. A few successful i n ­
stal lat ions have been made of mi r ro red ceilings. 
W h i l e the result is cer ta in to be s t a r t l ing , such an 
extensive use is l i k e l y to prove disastrous i n any b u t 
a small room, or where the design and the color 
t r ea tmen t are wisely carr ied out . 

Once one has decided to use mir rors , a host of i n ­
terest ing new decorat ive t rea tments m a y be d r a w n 
upon to o b t a i n whatever effect is required. I n the en-

Photos, Courttij of Eljit tit I 

The photographs on this page and the one on the opposite 
page are of the dressing room of Lady Mend I , the former 
Elsie de Wolfe, who designed the room. Above, the effect 
of the painted mirror frieze in contrast wi th tiie white 
marble walls and white rug is more apparent. Over the 
fireplace the marine motives of the frieze are repeated in 
the border of the mirror. And below, the same motive is 
again recalled in the painted mirror screen. To complete 
the unusual color scheme, the furniture is covered in beige 
and brown, and the drapes are of a rough silver metal fabric 
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Sl^.rJ Fish 

.•\bove is the alcove ot the dressing room in the residence 
of Mrs. Will iam Ziegler, j r . Behind the doors, grouped in 
a triple arch motive, are shelved closets and storage for 
all the accessories for the bath. The mirrors are bevel 
edged with rosettes at the intersections, and the doors are 
hinged to permit the greatest usefulness. William Law­
rence Bottomlev, architect. .\ rather unusual mirror use is 
apparent in the photograph below, where mirror panels 
completely surround a fireplace that is set out from the 
wall . Here the method of attaching mirror to the wall is 
that of using the bubble-head screw over the screw which 

is actuallv doing the work 

trance hall and losjgia of the R i \ e r House, tho e.xclu-
s i \c .\e\\ ^"ork apar tment bu i l d ing , the series of 
mii iors i )ai i i tc( l by Jan Ju ta is typiea l of the elTci -
t ive t rea tments now possible. 

For the reeeinion of pa in t , the mi r ro rs were 
> l i j ; h t l \ buficcl or frosl i -d on the b;iek lo d i m t i n ' rc-
l lec l ion . A f t e r the i i ieredibK' d i l h c u l t w o r k of | )a int-
ini ; on the back had been finished, the glass was 
treated w i t h b r i l l i an t niereurx' for certain planes. 
| )ai- l ieul . ir ly the sky and water , and o.xidized mer­
c u r y for other [)arts, g iv ing i t a gra\- and tawn\-
color, \ aried in \ alue. T h e paint ings are i n sanguine 
red w i t h a few judic ious accents of [)Iack. 

-Xnother in teres t ing i l l u s t r a t i on of concentrated 
m i r r o r use is in the laiil)ass\- C lub in .\'ew \ ' o r k . 
where the sides of the walls between the j)ilasters are 
made ent ireK' of mir rors , w i t h the d<dicat(.- arches 
and suppor t ing jiilasters of clear emerald iireen 
glass. Abo\ 'e the ai-ches the mir rors are gold , and 
be iucen the coupled i)ilasters. which are lepoaled at 
i n i c r \ a l s around die room, are lo/enges ot gold 
mir rors set in a held of a m e t h \ s t colored mi r ro r s . 
The f o u r t h side of the room, howexcr, has fou r large 
paint ings by Faaiest I V i x o t t o . done in a t ransparent 
technique on gold backgroimds in sepia and cobal t . 
The result of these sh i imner ing decorations re­
flected back and f o r t h in mi r ro r s g i \ es a character to 
the room which wou ld be lack ing w i t h n o t h i n g b u t 
the br i l l iance of the mir rors . 

There is also a danger in set t ing large unbroken 
mi r ro r surfaces opposite each other, since the i n -
hnite reflections extending back at ei ther side absorb 
l ight and areai) t togi\-e an eer>- and mysterious effect . 

Prix Our ^ Miiry Ihu'jrd, Irh. 
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The fanciful treatment of the 
mirrored surfaces surrounding 
the tub is repeated endlessly 
by the reflecting mirrors on 
the walls opposite, giving the 
room a rather gay and spa­
cious appearance. Ysel, Inc., 

decorator 
FJu jr,h ll,u 

T h e combina t ion of d i f fe ren t types of m i r r o r 
I tacking in one m i r r o r has been successfully accom­
plished i n several instances. The si lhouette j j a t t e rn 
of a car toon is t ransferred to the back of clear glass 
plates, and then the design is painted f r o m the back, 
usually i n oils . A n asphal tum or other p r o t e c t i \ c 
coa t ing is then appl ied over the painted por t ion in 
prepara t ion fo i ' the mi r ro r baths, wh ich m a y be gun-
metal and silver, copper and silver, gold and si lver 
or other combinat ions . 

.Mirrors m a y be made in a great v a r i e t y of color 
and value. T h e y m a y be had i n tones of blue f r o m 
the deepest cobal t and u l t r amar ine to the pale color 
of a star sapphire or aquamarine. 11 mus t be remem­
bered in selecting the glass t h a t the in tens i ty of color 
is doubled b y the ref lect ion. .A pale blue m i r r o r is 
produced, f o r example, f r o m a sheet of glass so 
delicate in t i n t t h a t when held up to the l i gh t i t ap­
pears a lmost w h i t e . .A m e d i u m shade of glass when 
backed b>' si lver w i l l appear very d a r k and very-
intense. T o select d i f f e ren t values for a subtle 
scheme, the samples should al l be si lvered, selected, 
and tested i n d i f f e r en t l ights , in d i f fe ren t rooms, 
and cons tan t ly compared w i t h a clear silver m i r r o r . 

Joints ma\- be made of ha l f - inch chrome-nickel 
steel or a s imilar meta l , since these are almost in ­
vis ible . T h e usual device fo r ho ld ing i n place is a 
counter-sunk screw over la id w i t h a t h i n disk of 
m i r r o r flush w i t h the surface. Sometimes, howexcr, a 
screw w i t h a glass bubble head t r i m af f ixed to the 
screw tha t ac tua l ly holds the m i r r o r can be used. 
Smal l , flat ch romium-f in i shed meta l hangers also, 
are sa t is fac tory . 

W i th such expanded possibilit ies fo r the u^c ot 
mi r ro rs as ha\'e been discussed here, i t is | )erfect l \ 
apparent w h y there has been renewed interest in 
th is mate r ia l among architects and decorators. 
W hen one considers t ha t no other mate r ia l offers 
x'alues - u t i l i t a r i a n , a-sthetic. and psychological -
to the same degree t ha t the m i r r o r does, i t is amaz­
ing tha t de\ el()pment of i ts uses has been postponed 
fo r so long a t ime . A l t h o u g h period and modern 
design a l ike are receptive to the v i r tues of mi r rors , 
the oppor tuni ty- for the unusual is greater in modern 
archi tec ture . 

Increasing the apparent size of a room, and i n -
cri-asing the in tens i ty of l igh t are common vir tues i n 
other decorati\-e elements, but wha t other mater ia l 
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.\bove is the entrance lobby of River House, showing one 
of the mirrors painted by Jan Juta on the reverse side of the 
glass after the mirror had been frosted to tone down the 
reflection. At the left is the mirror lined powder room in 
the residence of Mr. Alfred Morris, Scarsdale, N . Y. , 
showing the effective use of plain silvered mirror. A. 

Kimbel & Son, decorator 

offers as wel l the psychological effect of gaie ty and 
bri l l iance? B y ref lect ing l i gh t , the movemen t o f 
people, p r edominan t colors and pat terns, mir rors 
con t r ibu t e to a room more than thei r own appear­
ance. N o other p roduc t does tha t . F r o m the pure ly 
decorat ive s tandpoin t , mi r ro r s , w hether f r a m e d or 
w i t h o u t t r i m en t i re ly , whether decorated or l e f t 
p la in , are decided assets. I f decorated, they are i n 
themselves elements of interest ; i f p la in , they give 
to the other elements of dt cora i ion an added value. 

F i n a l l y , i t is w e l l t o remember Narcissus. The 
same t r a i t o f character w h i c h caused h i m t o gaze 
too long is s t i l l present i n al l of us. W e l ike to see 
ourselves as others see us. 11 is seldom enough to 
place m i r r o r s i n dressing rooms, bathrooms, entrance 
halls, and bedrooms. There is a place fo r a m i r r o r i n 
a lmost any room, p rov ided i t is t rea ted no t on ly as 
an expression of personal vanit> ' , b u t as an impor ­
t an t decoral i \ 'e element w h i c h has m a n i f o l d v i r tues 
t h a t can be in t e l l i gen t ly u t i l i zed . 
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DESIGNS FOR A MURAL IN MARBLE 
For The Industrial Arts Building, 
A Century of Progress Exposition 

E L Y JACQUES K A H N 
ARCHITECT 

' I K bui ld ings of the C e n t u r y of Progress Ex-
A pos i t ion are windowless i n order t ha t a l l objects 

m a y be proper ly l ighted f r o m constant sources and 
direct ions. T h i s necessarily means large expanses of 
wa l l space, and for the Indu.strial A r t s B u i l d i n g the 
idea was developed of creat ing a gigant ic m u r a l in 
marble w hich w o u l d be some 300 f t . i n length b y 30 
f t . in height . T h i s mura l wou ld occupy the ent ire 
wa l l under the colonnade which is shown in the 
persf)ective above, and would d r a m a t i c a l l y sym­
bolize the exh ib i t s wathin. 

A t the request of the architect , a selected group of 
m u r a l painters and designers submi t t ed sketches in 
order t ha t one m i g h t be chosen to execute the final 
carto<jns. L i m i t a t i o n s o f space pe rmi t on ly por t ions 
of a few of the designs to be reproduced. 

T h e j u r y which selected the design of Buk 11-
reich. shown below, consisted of .Messrs. E l y Jacques 
K a h n . R a y m o n d M . H o o d . Ra lph T . Walke r . 
Joseph Urban , Kenne th K . S towel l , J . A . Pisani and 
D a v i d F. Tra i t e l l e . M o s t of the designers took cog­
nizance of the l i m i t a t i o n s of the mater ia l and ve ry 
ingeniously made these l i m i t a t i o n s vi r tues of the 
designs. T h e pract ical l i m i t a t i o n s of color, a \a i la -
b i l i t y and expense also had bearing on the problem. 
I t was finally decided t ha t the design reproduced 
below had great possibilit ies in being susceptible 
to such modi f i ca t ion as the exigencies of the final 
problem migh t d ic ta te , or to f u r t h e r development of 
the symbol i sm of design to express the purposes of 
the bu i ld ing . I t also wou ld pe rmi t the incorpora t ion 
of .several suggestions, made by members of the j u r y . 

-"I 

• I I I 
Design hv Buk Ulreich, selected by the jury 
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Ofsmn h\- Arthur Crisp 

9 M 

Design h\ D. Putnam Brinlex [Resign by Tom Loftin Johnson 

Design by John W". .\orton IDesign by OUe N'ordmarlc 

Design bv Bart \ an der W'oerd Desiqn bv Eric .Mose 

\ I L R A L DESIGMS FOR I N D U S T R I A L ARTS B U I L D I N G , A C E N T U R Y O F PROGRESS E X P O S I T I O N 

E L Y JACQUES KAHN, ARCHITECT 
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HtJruh-Bltijmf 

THE H A L L OF SCIENCE 
A C E N T U R Y O F P R O G R E S S E X P O S I T I O N 

C H I C A G O , I L L I N O I S 

P A U L PHILIPPE CRET, ARCHITECT 
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M F L O O R P L A N 

/'/IICVV . .V 

A . i f . . ^ A A 

IRc'tunJa 

G R O U N D F L O O R P L A N 

T H E H A L L O F SCIENCE 

A C E N T U R Y OF PROGRESS EXPOSITIO.M 

PAUL PHILIPPE C R E T , .ARCHITECT 
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Htd'icb-nitiimi Phoiti 

n p H E Hall of Science, a preliminary presentation ol 
X which was made in the August issue of T H I : 

A R C H I T E C T U R A L F O R U M , is one of the major exhibi­
tion buildings in the 1933 exposition. Designed to 
attract attendants both day and night, the illumina­
tion of the building, as shown above, was incorpo­
rated into the architecture of the building itself. 
The pictures on this page, looking across the court 
at the Great Hall of the building, with the 175-foot 
tower rising from the southwest comer, illustrate 
how effective the dramatic use of materials has been. 
Study of the plans reveals an ease of circulation to 
encourage guests to visit the entire exhibition space 

T H E H A L L O F S C I E N C E 

A C E N T U R Y O F P R O G R E S S E X P O S I T I O N 

P A U L P H I L I P P E C R E T , A R C H I T E C T 

• T 
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Hn/rich-Iilusimfi 

Hall 

r,- H.lll 

M E Z Z A N I N E F L O O R P L A N 

T H E H A L L O F S C I E N C E 

A C E N T U R Y O F P R O G R E S S E X P O S I T I O N 

P A U L P H I L I P P E C R E T . A R C H I T E C T 
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^Mitrtrmr 

H>Jf,ch-Blf, 

DAY and night views of the tall pylons which 
rise at the north approach, and on the oppo­

site page, another view across the court showing 
the rostrum which extends out into it from the 
terrace of the Great Hall. The lighting of the pylons 
is accomplished hy the use of colored gaseous tuhes, 
which give the shadowless lines of light that accen­
tuate the bold character of the design. The same sys­
tem of lighting has been employed for illumination 
of the tower as well as for the walls of the Great 
Hall. Elimination of windows made possible the 

effectiveness of this unusual lighting treatment 

T H E H A L L O F S C I E N C E 

A C E N T U R Y O F P R O G R E S S EXPOSITION-

P A U L P H I L I P P E C R E T , A R C H I T E C T 
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AtiO\ I: is a view ot rhc terrace, lined with 
. slio|is, which surrounds the north approacli. 

The open well in the foreground h)oks down into a 
rotunda on the ground floor. Since most of the 
approaches to the building lead to this level, the 
exhibition space on this floor shares protninence with 
the main exhibition space on the level below. The 
detail at the left shows the general character of the 
wall construction, which is five-plv laminated board, 
secured to the studs bv battens in 4 x 8 ft. sections, 
A c»»mplete discussion of materials and construction 

methods will be found on page 361 of this issue 

T H E H A L L O F S C I E N C E 

A C'.ENTL'RV O F P R O G R E S S E.XPOSITION" 

P.WL P H I L I P P E {.RI£T. .ARC H I T E C T 
IMnch-Rltijinf, 
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Q U I N N I P I A C K CLUB 
N E W H A V E N , C O N N E C T I C U T 

DOUGLAS ORR, ARCHITECT 
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n p W O views of the lounge — 
X above the east elevation, and 

at the right the south elevation. 
Walnut paneling and polished brass 
lighting fixtures establish the tone 
of the room. The wood floor is 
covered with oriental rugs, and the 
furniture is principally leather up­
holstered in deep reds and blacks 

1 
Q U I N N I P I A C K C L U B 

N E W H A V E N , C O N N E C T I C U T 

D O U G L A S O R R , A R C H I T E C T 
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CORNER of the main dining room, the general 
color scheme of which is a soft green with hang­

ings in red. The flooring is black and green rubber tile, 
with a verde antique marble base and Belgian black 
marble fireplace facing. The wall panels and cornice 
are hard-finished plaster, the columns, door trim, 
wainscot, and mantel being wood. The Colonial char­
acter of the building, maintained in all the interiors, 
is carried out on the exterior in dark red brick with 
limestone trim, ivory painted wood trim, and dark 
purple slate roof. The building is of steel frame con­
struction with aerocrete floor arches. Total cost for 
530,000 cu. ft., at 55 cents per cu. ft., was $290,689. 

with an additional .1)94,OlX) for furnishings 

Q U I N N I P I A C K C L U B 

NEW H A \ E N , C O N N E C T I C U T 

D O U G L A S O R R . . \ R C H 1 T E C T 
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o- c 

' I ^HE women's dining room, which has a blue and 
X vellow coh>r scheme, derived from the blue car­

peted floor and the yellow painted plaster walls. The 
hangings, blue with gold figures, and the yellow maple 
chairs are supplementary. The light fixtures are copper 
and blue glass with crystals, and the fireplace facing 
is Belgian black marble. This room, which is a part 
of the women's portion, has a separate entrance from 
the street and from the women's reception room on 
the floor below. Although complete separation of the 
men's portion of the club from the women's necessi­
tated a double street entrance, the problem of control 
was solved by placing the office between them. There 
are five private dining rooms on the ground floor 

Q U I N N I P I A C K C L U B 

N E W H.W E N , C O N N E C T I C U T 

D O U G L A S O R R , A R C H I T E C T 
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Umonils I'liom 

ABO\'E, the library on the sec-
^ ond floor, and at the left, the 

main floor terrace. The library 
walls and beams are butternut, the 
ceiling light blue. An oriental rug 
covers the wood floor. The terrace 
has a terrazzo floor, with a red 
Levanto marble base. Walls, ceil­
ing, cornice, arches, and panels 
over doors are hard-finished plas­
ter. The columns are of wood. The 
predominant color is light yellow 

Q U I N N I P I A C K C L U B 

N E W H A V E N , C O N N E C T I C U T 

D O U G L A S O R R . A R C H I T E C T 
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Tr,f,j 

V I E W ACROSS P L A Z A 

C I V I L COURTS B U I L D I N G 
ST. L O U I S , M I S S O U R I 

THE PLAZA COMMISSION, INC., ARCHITECTS 
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Tr>fti Phmti 

THE Civil Courts Building, which is part of the Plaza 
development of St. Louis, was designed by Klipstein 

iS: Rathmann, architects, a member lirm of The Plaza 
Commission, Inc. The latter is composed of several 
prominent architectural lirms in the city. In keeping with 
the general character of the plaza, the courts building is 
conservative in design. The building is of steel frame 
construction, with concrete fireproofing, and reinforced 
concrete structural lloors. The exterior walls are lime­
stone, and the roofing of aluminum. For the interiors the 
materials were selected with a view to permanence. The 
ceilings of all court rooms and the assignment room are 
treated acoustically. Washed air is supplied to the public 
spaces and court rooms. The total cost was $5,059,920, 
which was 72.7 cents per cu. ft. for 6,969.000 cu. ft, 

C I \ ' 1 L C O U R T S B U I L D I N G 

ST. L O U I S , MISSOURI 

T H E P L A Z A C O M M I S S I O N , I N C . , A R C H I T E C T S 
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T»fn 

E N T R A N C E T O C O N C O U R S E 

CIVIL COURTS BUILDING 
ST. L O U I S , MISSOLTRI 

T H E P L A Z A C O M M I S S I O N , I N C . , A R C H I T E C T S 
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CIVIL COURTS BUILDING 

ST. L O U I S , MISSOURI 
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THE EDITOR^S F O R U M 
APATHY A N D ATROPHY —OR ACTION? 

OF T H E many projects submitted or about to go 
l)efore the Board of Engineers, to be passed 

upon for financing by the R. F. C"., only 3 per cent, 
we understand, are for slum clearance and housing. 
So far as we know, these projects come from onl\' 
four States: viz.. New \'()rk. Pennsylvania. Illinois 
and Ohio. Of those States, New ^'ork alone has at 
this writ ing the necessary laws to enable the projects 
to qualify under the Kmergency Relief and Con-

I action Act of 1 9 3 2 . Illinois and Ohio have pre­
pared hills for special sessions of their legislatures 
for prompt action; Wisconsin and New Jersey are 
developing such bills; Pennsylvania and Indiana 
will make renewed efforts to see that the i^roper 
laws are passed. But where are the other .States)* 
Have they no cities with slums or low cost housing 
problems? Have they no architects alive to the 
<)I)portunity offered to do constructive work in 
housing? Is i t not within the sphere of architects' 
activity to engage in framing and sponsoring hous­
ing legislation in their states or cities? Why have 
the cities failed to pass qualifying laws? Cannot 
architects take the initiative in getting the requisite 
municipal laws? 

It may be taken for granted that the chief in-
li-rest of architects is in designing buildings that 
will be efficient in plan and structure and e.xpressive 
of purpose. In normal times opportunities are not 
lacking for exercising their talents in line with this 
interest. But these are not normal times and clients 
with needs real or imaginary are not Hocking in 
with their problems to be solved. The iiiierest of i In 
architect must for the time being shift therefore to 
finding the needs for building in his community, and 
taking steps to interest others in co()|x^rating to 
meet those needs. 

WH E T H E R we like i t or not, the seif-i)reser\a-
tion of the profession demands this change in 

iiiit rest and activity. I nfortunateK'. the architect 
is a factor in an industry which has never inxcsli-
gated scientifically either the present or the possible 
future needs which i t can meet e\cn in a gi\cn 
locality. The law of "supply and demand "' has been 
counted on to funct ion—and how it has func­
tioned! With the interest in speculative profits and 
the ease in financing, "supply" naturally outran 
"demand" in almost all types of commercial 
structures. If one nc-w l)uilding succi'cded, two more 
were put up on the strength of its success, and so on 
(1(1 iiiardlonum. Needs were forgotten and the result 
of the whirlwind is now being reaped. 

It is easy to see these things now; hindsight is so 
much more accurate than foresight. But why the 

architectural apathy toward the one type of struc­
ture most needed — better lioiisi)!'^.'' Hindsight shows 
that there has never i^een an excess of good housini; 
at low rentals and that the few conservative project > 
of this kind have been able to weather the storm, 
lorcsi^ht shows that the need can be analyzed and 
that there seems to be no possil)ilit\' of an over­
production of these housing projects. Are the 
difficulties too great for the architect to attempt to 
oNcrcome them? Must the architect wait foe a 
housing promoter to commission him to prepare 
l)Ians for a particular project ? ()r do the implications 
of architectural leadership of the building industry 
not force on us the necessity of analyzing the needs 
and actively sponsoring the steps necessary to meet 
those needs even though they transcend prol)Iems of 
"architectural design?" 

THE Reconstruction Finance Corporation has 
recently issued Circular No. 3 which gives the 

specific information regarding applications for 
"self-liquidating" projects. The Principles of Hous­
ing Laws were printed in the August issue of T u i i 
ARCMiTECTt R A L FoRUM. In the present issue, the 
financing problems of housing are discussed by 
Alton L . Wells. T H E A R C H I T E C T L R A L F O R I M . fo l ­
lowing its policy of furthering the interests of the 
architectural profession, will continue to do every­
thing in its power to be helpful to architects who see 
the opportunities in housing. But action on the 
of architects individually and in groups is essential 
immediately if the opjjortunities are not to be lost. 

Through the Committee on Economics and Site 
Planning of the A. I . A., a meeting has Ix-en ar­
ranged to be held in Pittsburgh on Monday. Novem­
ber 14, 1 9 3 2 , to consider matters of procedure in 
large scale housing developments. This meeting is 
fjeing held in connection with the convention of the 
cit\ planners who also plan to devote one session of 
their conference to this subject. The program 
developed by the A. I . A. Committee for its meeting 
includes the practical presentation of the housing 
problems and their solutions, and the list of speakers 
includes most of the leading authorities in this 
liclil. It is not planned to make this a tin'oiriicai 
discussion but a very practical presentation of ways 
and means of furthering housing projects imme­
diately. I t should be attended 1)>' representatives 
from cxcry section of the country. 

E D I T O R 
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HOUSING HOOEY! 
A CRITIQUE OF SOME CURRENT CULTS 

B Y 

EUGENE H . KLABER 

W l l ) l - . , S j ' K i : . \ l ) inleiosl has been awakened in 
the .suljject of housing by a realization of the 

fact that here is one field of construction in w hich 
there has been no overbiiikling, so far as the needs 
of a maj(^rity of the population of our country are 
I oiircrned. Technicians of all kinds ha\-e been biisiK 
working on possible solutions of this or that phase 
of the problem, but, whereas many of them have 
presented ideas that are of interest, i t is surprising 
how few have any conception of the problem as a 
whole. The results have been repeated attacks at 
corners of the field and the de\eIopment of many 
half-digested notions that do not square up with 
facts or that overemphasize the importance of 
minor factors. 

Again and again, architects have been guilty of 
forgetting elementary knowledge that they have 
acquired by experience, in their worship of untried 
notions, alluring catchwords or formulas of design 
i l l , I I l l l c \ :^ l iMl lc i l h c l c ,111(1 l l l c : c , l l i . l ! I l ( | l i l r 

world and which they have adopted as unthinkingly 
as the devotees of V'ignola ever did the Five Orders. 
Tho.se most prone to this are the very men who pralc 

of modernism and functionalism and pretend to a 
new expression of life. The old gods are torn from 
the altars, but new ones have been substituted and 
worshipped as blindly as were the old. Chief of 
these new idols is the Cireat Ciod Hooey, the god 
of half-truths, of slogans and of advertising. It 
would be im|)ossible to detail all the manifestations 
of the worship of the new god. A few examples will 
sul'ticc- to illustrate the loose thinking that is being 
done on the subject of housing. 

Util i ty. First a word on the cult of u t i l i ty . This is 
largely a product of post-war Germany. Perhaps no 
other nation has faced its housing problem as cou­
rageously as have the Germans. Laboring under a 
staggering burden of debt and economic depression, 
they have grappled with their diriicullies. .Money 

scarce and the need of i t enormous. Ivvcry 
mark had to buy the maximum amount of building; 
l l i n c w.i- i K i l i i i i i L ; I d \ \ a > l c n i l l l l c IK ) i l -ch>ci l I . I l 

w as logical, therefore, that their buildings should be 
of the utmost simplicity, even to the point of being 
luere boxes. New norms of sanitation were estab­

lished, exposure carefully studied. Repetition and 
standardization naturally resulted. 

All this was both necessar\- and laudable. lUit in 
their bitter struggle with i)h\-sical factors, with 
their entire attention centered on the practical, i t 
was fatal that they should make a x irtue of neees-
sii>'. What they had to do w : i s rationalized lo appear 
as what they wanted to do. A t this |)oint ut i l i ty 
became a cult. \A'hat was useful became ipso failo 
beautiful; proportion and design wi-re men- abstrac­
tions, ornament was laboo. If a gi\cn orientation 
was deemed best, then all houses nui.st conform to 
i t , regardless of monotony. 

The error of this cult is a failiu'c to recognize 
certain basic human \alues. In their insistence on 
rationality the Germans and their followers in this 
countr\- have forgotten that, although huiuan na­
ture is partK' rational, the emotional factors in our 
makeu|) are far more potent than is our reason. The\-
(Iniiand .satisfaction that cannot be denied. Out of 
the WH'Ilspring of emotion emerge not onl\' love and 
hate, but our sense of beauty that finds its expres­
sion in i)oetry, music and all other forms of creai 
ar l . and the essence of artistic creation is the addi­
tion to the bare framework of a medium, be it a 
language or a building, of eli-menis that are not 
inherent in the medium itself. In architecture, this 
ma\' l)e merely a question of choice ol proportion or 
it may inxoKc color, texture, or ornament. Our 
nature demands ihesi- added eleiuents that are of the 
spirit. In much (German housing they are missing. 

("ompare one of the more recent German de\ elop-
ments in Kassel with a l \ pical row of London slum 
houses. Doubtless the former affords the occupant 
a much better opportunitx' for ph\sical well-lu-ing 
and in that measure increaso his chances of leading 
the good life, but emotionalK there is nothing to 
choose between the two. Both are monotonous, 
dreary, deadening and only the possibilities of good 
landscape design can sa\c Kassel iVoin being an 
emotional slum. 

The Machine Age. This is another favorite theme 
for loose rea.soning. The usual argument runs about 
as follow's: This is a machine age; machines produce 
more quickly, more accurately and cheaper than 
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handcra f t p r o d u c t i o n ; rather t h a n resist i t . le t us 
embrace i t ; behold w h a t mass machine p r tn iuc t ion 
has done for the automobi le , a marvelous p roduc t a t 
a low price. B u i l d i n g const ruct ion processes are 
an t iqua ted and w a s t e f u l : let us t u r n to mass produc­
t i o n of prefabr ica ted houses and the consequent 
reduced cost w i l l b r i n g good housing w i t h i n the 
reach of a l l . 

I n this neat l i t t l e t r a i n of thought there are j u s t 
three th ings fo rgo t t en . I n the first place, o n l y ha l f 
the final cost of a home is labor and materials . I f 
labor and mate r ia l costs of a house t ha t now sells 
for S i6 ,000 can be reduced 75 per cent, the house 
w o u l d s t i l l have to sell f o r $10,000, unless a t the 
same t ime we can cu t d o w n the cost of those other 
elements t h a t are usual ly so b l i t he ly ignored: v i z . . 
l and cost, cost of improvements and u t i l i t i e s , sales 
costs and p ro f i t s . 

I t is easy t o assume tha t houses can be produced 
en masse, j u s t as automobiles are made, b u t the 
analogy is n o t v a l i d because of one card ina l f a c t o r : 
deprecia t ion. I f I b u y a car, I expect i t to have a l i fe 
of three or f o u r years at most . I tel l myself at the end 
of t ha t t i m e I w i l l be able to a f fo rd a new car, or, i f 
not , I m a y have t o do w i t h o u t one. 

B u t a home is qu i t e difTerent; i t is a card ina l 
necessity, and when I b u y one I expect i t to have a 
l i fe of a t least 30 years. L e t us e.xamine approx i ­
m a t e l y w h a t th i s means. There are 120,000,000 per­
sons i n the na t ion , or (at an average of f o u r per 
f a m i l y ) , 30,000,000 famil ies . I f the depreciat ion 
period of a house is 30 years, then 1,000,000 homes 
should be replaced annua l ly . B u t people who w o u l d 
scorn a 1924 car are s t i l l content t o use an 1884 
home, and we mus t assume tha t a t least 60 jx^r cent 
of our m i l l i o n w i l l be used long a f t e r they should 
have been scrapped, i f no t by the o r ig ina l owner, 
then b y others less fo r tuna t e . T h i s brings us d o w n to 
400,000 new dwel l ings . Of these, how m a n y w i l l be 
i n m u l t i - f a m i l y buildings, how many w i l l be special 
types to meet i n d i v i d u a l needs, how m a n y p lank 
shacks i n the back^\•oods and adobe i n the desert? 
I f these cons t i tu te on ly 30 per cent of new dwel l ­
ings, there remain a possible 280.000 susceptible to 
s tandardized p roduc t ion . D i v i d e by 300 w o r k i n g 
days and we have a p roduc t ion of 933 houses a day 
f o r the en t i re c o u n t r y . Consider the thousands of 
cars t h a t a single modern p lant can t u r n o u t i n a 
day and ask yourself whether a p roduc t ion of 933 
houses a d a y war ran t s the b u i l d i n g of the colossal 
organizat ions and m a k i n g the expensive machinery 
t ha t mass p roduc t ion entai ls . Hooey! 

T h e t h i r d t h i n g t h a t our logicians forget is the 
tendency of the machine to destroy itself and the 
c iv i l i za t ion t h a t has created i t . A t the v e r y momen t 
t ha t the vaun ted automobi le indus t ry has perfected 
mechanical marvels a t low prices, i t hnds itself a t 
t he p o i n t where the p roduc t can no longer be 
bought . Those machines mus t be f ed ! M i l l i o n s have 

been spent t o foster the demand f o r cars, constant 
technical improx ements de\'ised, na t ion-wide adver­
t i s ing campaigns conducted and when these have 
fa i led to make l )u \ ing keep pace w i t h the machine, 
style changes have been in t roduced t h a t r iva l the 
ac t iv i t ies of the Paris couturiers . A n d ye t — the 
e f f o r t fai ls and must f a i l . 

I hasten to correct the impression t ha t I wou ld do 
away w i t h mach ine ry ; unquest ionably i t has i ts 
uses. B u t I cannot accept the thesis t ha t i t offers 
more than an incidenta l a i d i n ou r struggle w i t h 
w h a t is basically an economic problem. 

O w n Y o u r O w n H o m e . One o f the more ele­
men ta ry fo rms of Hous ing Hooey is the " O w n V'our 
O w n H o m e " movement which has received suppor t 
and encouragement i n high governmenta l circles. 
W e m a y assume t h a t a vast number , p robab ly a 
good m a j o r i t y , o f .Americans w o u l d prefer t o have a 
home of the i r o w n . T h e President has pointed ou t 
t ha t " M y L i t t l e G r a y H o m e i n the W e s t " lies 
closer to the hearts of the people t h a n a n y song 
t ha t m i g h t be w r i t t e n about an apar tment . B u t we 
k n o w t h a t under present condi t ions i t is economi­
ca l ly possible to b u i l d i n d i v i d u a l homes fo r on ly a 
ve ry small par t of our popu la t ion . I shall not digress 
i n t o a presentat ion of facts and figures tha t sub­
s tant ia te th is s ta tement : sulTice t ha t i t is no t in the 
cards. However , i t m i g h t be of interest t o note one 
or t w o of the factors t h a t help to keep this i l lusion 
al ive. 

Foremost among these is land speculat ion. I f the 
business of s u b d i v i d i n g were dependent on sale of 
t racts f o r large scale development , i t w o u l d soon 
disappear. I t s ve ry l i fe is sale to i nd iv idua l s . Some 
subdivisions are well conceived, honest ly sold and 
g ive due consideration to the f u t u r e pro tec t ion of the 
purchaser, b u t all too m a n y go to b i t s on the rock of 
speculat ion. Someth ing fo r no th ing is the i r lure. T h e 
subdivider is interested on ly i n the price increment 
between acreage and plot tage , the rea l tor i n com­
missions on the sale and resale of poker chips called 
lots and the purchaser i n the resale p r o f i t wh ich the 
other t w o have led h i m to ant ic ipa te . I t is ha rd ly 
necessary to cite instances; f o r an ear ly instance, 
see Dickens ' Kden. 

M o d e r n Des ign . We come now to the question of 
design. Here the prevalent ideas among architects 
w h o profess to be modern seem to be: (1) t ha t we 
must be d i f f e ren t a t a l l costs; (2) t h a t a b u i l d i n g is a 
d iagram of a b r igh t idea. Of course this s tatement is 
exaggerated, b u t i t is as tounding to note the ab­
surdit ies presented by m a n y of the designs shown in 
the professional press, w h i c h are considered epoch 
m a k i n g . O n l y one example is g iven here, b u t the i r 
number is legion. 

E v e n a casual s tudy of an apa r tmen t house 
design recently fea tured i n the archi tec tura l press 

C T O B E R 9 3 2 T H E A R C H I T E C T U R A L F O R U M 323 



reveals the f o l l o w i n j i : in case of l ire, there is no 
possible esrapf f r o m six of the nine- floors except up 
or d o w n a nar row spiral staircase; it is impossihk-
to p;et fun i i lL i r e up or down f r o m the . i p a i t m c i i i 
entrance floors. There is one elevator fo r nine stories 
eompris in j i 72 apar tments ; w h a t hapi)ens when the 
cables are renewed? There is no w a y of disposing of 
garbage or rubbish excc-pt b\- the single ele\ a tor and 
at that it must be carried one f l i gh t and past the 
bedroom and ba th room. Tin- apa r tment entrances 
are between the bedroom and ba th room, instead of 
on the l i v i n g r o o m floor, prolxabh" because the plan 
wou ld not w o r k otherwise. I t is t o this sort of thins: 
t ha t I r<-fer, when I s|Hak of a b u i l d i n g being con­
ceived as a mere d iagram of an idea. I f the solut ion 
of a problem is not eas\-, it is ca lmly ignored. 

Mater ia l s . As w i t h design, so also w i t h mati--
rials. Hooe\ ' . I t is \r\y well to use ni w materials, 
b u t before selling ourseK es body and soul to the use 
of a new ma te r i a l , let us t r y out i ts ph\'sical [)roi)-
ci i i f s and all that its use implies. A truce to stainless 
mater ia ls t ha t rust , r i g i d wa l l panels tha t l)uckle. 
s t ruc tura l systems tha t cannot l i t the \ar ie t \ - of 
condi t ions t ha t arise in a home and need so much 
special w o r k tha t the\ are uneconomical , no mat t i - r 
how cheapK- produced in the faclorx ' . 

I t is eas>- to state tha t steel and glass are the 
s t ruc tura l mater ials of the f u t u r e . W e l l , d i d >-ou 
ever r ide in a Pu l lman on a hot da\ ? T h a t blisterin.u 
lie.it is not produced b\- special o\-ens in the yards; 
i t is the result o f the mater ials used. Of course the 
answer is snapped back; " Insula t ion and air condi­
t i o n i n g . " T h e porr idge is too h o t : pu t ice in i t . Mm 
wh>- o\-erheat the porridge? 

Is th is the counsel of economical cons t ruc t ion 
W hy insist on the use of mater ials tha t t ransmit 
l i c i l anil cold so re;i(Iil\- and are subjecl to cxti-enic 
expansion and con t rac t ion , when others o f low 
conductivilN". bu t of sufl icient s t rength, can be used ' 
A i r cond i t ion ing isexpensix e and i n x o h es machinery 
and, in i ts physical aspects, the wa>' to cheaper 
housing is not through more machiner\-, b u t less. 

Slum C;iearance. Tod.iN slum reclamation is c l a im­
i n g widespread a t t e n t i o n . O n th i s score i t w i l l be 
necessary to get ou r minds clear as to j u s t w hat uc 
propo.se to accomplish b\- r ebu i ld ing our b l igh ted 
areas. Shall our object be to provide l i \ i ng quarters 
at as low a cost as possible to the tenant , or shall 
i t be to reestablish def lated real estate values? In 
some cases i t m a y be possilile to accomplish bo th . 

but we must make u p our minds w hich is to be t l n ' 
p r ime considerat ion. 

Nowhere (Id we f i n d a better example ol this 
d icho tom\- than on the Lower East Side o l New 
\ ' o r k . Merc is a section t h a i lost half its po | )u la t i i in 
between 1910 and }9M). Rents disappeared and . b\-
the same token, values \ 'anished. The residential 
bui ld ings are largely o ld- law tenements that are 
un l i t to l i \ e in and h a w bi-en. or should ha \e been, 
amort ized long ago. T h e i r real \ a lue is therefore 
| ) r , i c t ica l l \ nil and the land too has lost \ a lue l)e-
cause of them. 

.And ye t . because these propert ies have a nuisance 
value in case of condemnat ion and because financial 
i n s t i t u t i ons s t i l l ha \e large sums in \es ted in mor t ­
gages in this section, we l ind t ha t most rehousing 
schemes for the neighborhood contempla te rel.i-
t i \ ' e ly h igh bui ldings . ( )n . iccoiint of the aclded cost 
(if Construction and operat ion, a t en-s to r \ ' apar tment 
cannot f iu 'n ish accommodat ions as che.i[)l>' as can a 
f()in'-stor\' bu i ld ing . I f the land cost n o l h i n i i , i he r r is 
no questif)n t h a t the lower b u i l d i n g w o u l d be used, 
and the fact tha t these schemes show high bui ldings 
di-monslrates that the t^uiding thou i ; l u of the 
designers is not to produce a low rental l )ut to 
re\ alorize the land. Proper t \ ' t h a t costs too much to 
pe rmi t the use of inexpensi\-e bui ld ings should not 
be used for rehousing schemes lo r the lower wa!.:c 
categories. 

W h a t is t rue of Xew ^ 'o rk is also t rue elsewhere, 
("heap housing can be the result o n l \ ' o f cheap l and , 
low cost b u i l d i n g and favorable l inancing. T o center 
our e f for t s on the re-creation of land \alues and 
delude ourseUes w i t h the idea that wc are reall\-
interested in lower rents is jus t k i d d i n g ourseKes 
along. 

In this discus-sion I ha\c- attc-mpted to examine 
c r i t i ca l ly a few cur ren t mani fes ta t ions o f loose 
t h i n k i n g about housing, l l ma\- well be objected 
t ha t the c r i t i c i sm is en l i rek- des t ruc t ixe , t ha t no 
solut ion of the problem is i"\en suggested. T r u e : 
b u t were I to enounce some simple so lu t ion , I wou ld 
be g u i l t y of the \-er\- t h ing against which I proics i : 
the a t t e m p t to solve by a simple de\ ice a problem 
tha t is inheri-ntK- complex. I f there wore a simple 
solut ion of the housing problem, it wou ld not be a 
problem. Any f o r w a r d move must be b\- t r i a l and 
error. We luust ha \e sul l ic ient humili t>- to regard 
oin- e f fo r t s as exper iments and our conclusions as 
t en ta t ixc . SaK. i r ion is not to be won b\- grasping 
the knees of the g l i t t e r i n g ido l on the a l t a r , f o r in 
the shadow behind grins the ( '.rear Cod I looey. 

M r . Klaber has constructively studied the problems of housing w i t h an ana­
lyt ica l and critical mind. In this article he has f r ank ly wr i t t en some of his 
observations and opinions. T H E A R C H I T E C T U R . \ L F O R U M welcomes the comment 
of others either in accord w i t h or d i f fer ing f rom the ideas here expressed. 

324 T H E . \ R C H I T E C. T U R L F C) R U M O C T O B E R I 9 



INTERNATIONAL HOUSING EXPOSITION 
VIENNA, AUSTRIA 

l - ' i 

JOSEF FRANK* 

TH I S exposit ion was o r ig ina l ly desi};ned to show 
as m a n y a rch i tec tu ra l solutions as possible t o 

the problem of the small one- fami ly house. I t is 
therefore a col lect ion of samples. Eve ry exh ib i t has 
been planned t o serve as a "ser ial house" ( row 
house), or as the ground element for a whole subur­
ban de \e lopmen t . For such a development , how­
ever, the W'erkbundsiedlung as a whole can hard l \ -
be taken as a model . For the ra t ional p l ann ing ol a 
v i l l a sett lement (me wou ld have to manage w i t h 
fewer types. I n the interests of economy, a l l par ts of 
the cons t ruc t ion wou ld have to be I ' l ios fn f r o m i in i i s 
which could be dupl ica ted indef in i t e ly . 

The grounds on wh ich stands the W'erkbundsied-
lung s t i l l behmg to the C i t y of X'ienna and are not 
being sold, b u t s imp ly rented to the buyer of the 
houses free o f a l l costs up u n t i l the year 2000. I n 
2001 the X'ienna m u n i c i p a l i t y m a y buy I jack the use 
of i t by i n ( l emn i f \ ing the house holders. In bu> ing . 
40 per cent of the whole purchase price is paid d o w n 
al once. The rem. i in ing sum is paid in mon th l \ - i n -

• Director of Works and Planning, Internat ional Housing 
Exposit ion. N'ienna. Austr ia . M r . Frank is alst) the architect 
for t he house shown on |iage 3.̂ 5 of this issue. 

s ta l lmenis through f i f teen years. For every house 
the mere costs o f cons t ruc t ion a m o u n t t o ab<3Ut 65 
-Austrian shil l ings per cubic meter (approximatcK 
27 cents per cu . f t . ) , wl i i le de \ c lopmen t costs and 
the estal)l ishment of the garden v a r y between 5.000 
and 10,000 .Ausirian shil l ings (sS70o'to $1,400). 

K v e r y house stands on a lot of b u t 200 square 
meters (2,150 sq. f t . ) . Such a constr ic ted l )u i ld ing 
space has necessitated narrow cons t ruc t ion . "Ser ia l" 
or row houses predominate . T h e grounds are ro l l ing 
and in order to construct the roads and sewers it w ii> 
o f ten necessary to lay down i n o i r than three yards 
of gravel as f o u n d a t i o n . Because of these necessarx 
level ing o[)erations, a l l the houses have had t o be 
b u i l t w i t h cellars. T h e roads slope gen t ly . A t some 
places there are differences of level amoun t ing to 
near ly ten yards. Of course b u i l d i n g on ground wh ich 
must be leveled is in general inadvisable, yet this 
par t icu la r terrain has been favorable fo r exh ib i t ion 
jjurposes because i t a f fo rds a picturescjue variet\-. 

T h e sett lement includes 70 houses designed b\- .̂ 1 
architects . T h e major i t> ' of the architects were 
X'iennese. \ e t i n order t o show how housing prob­
lems are being handled in other countries, represent-
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The arrractiveness and s imp l i c i t y o f this room 
are matched by its usefulness. The draped cur-
r . i in permits the easy d iv i s ion o f the room 
i n t o t w o parts, j . Ciroag, Arch i t ec t , Vienna 

To make the terrace and garden a very real 
part o f the l i v i n g quarters, the doors open w i d e 
and easilv. Hugo Gorge . Arch i t ec t , \ ' ienna 

a t i \ e men f n » m Fraiu-e, I l o l l a i u i . ( i e rmaiu- and t i ie 
Lhii ted Stales were askod I n (•(l i laixirait ' . 

Cons t ruc t ion . A u n i f o r m t»-(lini(|iie has been 
fo l lowed . -Ml I he houses have been made of the same 
mater ia l i n the interest o f the economy of the wl iok-
development , a l t l i c u i i h some were desisiiied fo r o ther 
mater ia ls . I n order to make the actual work of con­
s t ruc t ion easier, windows, doors and other elements 
have been, as f a r as possible, conl ined to a few types. 
T h e walls are made of hol low t i le , measuring in to ta l 
thickness abou t M cm. (12.8 i n . ) . T h a t is. t w o 
walls of 12 c m . each (4.(S in . ) are separated b y a 
hollow space of about S cm. (.vO i n . ) . T h e hollow-
spaces are filled w i t h w i r e ne t t ings and stucco. 

T h e roof and floor cons t ruc t ion is of wood, except 
the first floors above the cellar which are of rein­
forced concrete. T o a f f o r d [)rotection against the 
X'icnnose win te r , a l l windows a i e double, and, l ike 
tha t of the doors, the i r f r a m e w o r k is also of wood. 
I -lit ranee doors are covered w i t h t i n or w i t h a veneer 
of asbestos. Floors are of oak. l i no l eum or rubber ; 
in ki tchens and ba throoms of t i l e , pav ing plates, or 
composi t ion . .Most of t lu- roofs are f l a t . Those which 
are no t made to be walked on are of wood . Those 
w l i ich m a y be used as terraces are made of concrcic 
and insulated w i t h asbestos o r w i t h gravel . T h e r a i l ­
ings are made o f i ron . 

T h e staircases in almost a l l the houses are made 
of wood . T h e i r incl ine is 2():2.v 'I'he rooms are 2.80 
meters (9.18 f t . ) abox'e ground, so t ha t four teen 
steps lead t o the upper floors. T h e actual rooms are 
a l iou t 2.50 meters (8.20 f t . ) h igh . On the outside 
the walls are whi tewashed and c o \ ered w i t h a water­
proof cf)at ing. B o t h gu t t e r pipes and sewers, of gal­
vanized sheet i ron , are on the outs ide o f the houses. 
T o protec t the cellars against dam])ness the\- have 
been given an app l ica t ion of asphalt . T h e cellar 
windows are made o f i ron . .All wooden and i ron 
parts are laccpiered. 

Styles and Types. The l iousi i ig program has been 
prac t ica l ly the same i n a l l cases. I t is the p rob lem of 
the one-famil \ - house of I l i e s n i a i l c s i 1 \ pe. w l i i c l i can 
be b u i l t , i f need be, as a series-house i n r o w s . I n 
ground plan the Iwo-s torx iutuscs occnp\- between 
34 and 50 square meters (.?66 .sq. f t . and 538 sq. 
h . , respect ively) , the one-story houses about twice 
t h a t much . Kach comprises a l i v i n g room, (wo or 
three bedrooms, k i t chen , b a t h and to i l e t . I n the 
larger types there is a l so a room for a m a i d , wl i i l e 
some houses ha\ 'e a s tudio o r w o r k - r o o m b u i l t as an 
upper s tory. T h e heat ing a|)i)aratus, the h u M u l r y and 
the d r y i n g racks are i n the basement. The houses are 
heated by stoves or by central heat ing arrangements 
bu rn ing coke o r o i l . T h e k i tchen stoves and a l l 
water-heat ing appliances burn gas. 

N a r r o w l y l i m i t e d as th is problem is, i t none the 
less offers m a n y possibili t ies. H a d no general regu-
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la t ions existed, the col(;n\ as a whole w o u l d have 
been too heterogeneous. As i t is. each o f the i n d i v i d ­
ual houses is ve ry d i f fe ren t f r o m i ts neighbors. Prac­
t ice has shown t h a t b u t very few general regulations 
are suff ic ient in order to secure a general effect o f 
ha rmony . T h e planners of the W e r k b u n d contented 
themselves w i t h demanding smooth plaster, flat 
roofs and ident ica l garden fences. T h e u n i f o r m i t y of 
the roofs is, a f t e r a l l . the main purpose of the flat 
roofs w h i c h are so fashionable nowadays. T h e i r p r i n ­
cipal fac tor has been an harmonious a rch i tec tura l 
effect th rough a s imi lar t r ea tment of the roof prob­
lem. T h e most diss imilar houses, i f they have flat 
roofs, make an harmonious impression when placed 
side by side. T h e flat roof and the fashionable 
smooth facades are the foundat ions of our modern 
style . T h e y make i t possible fo r the contemporar\-
archi tect to b u i l d w i t h the simplest means houses 
which t i t wel l i n to the i r surroundings. 

Color has been d e f t l y used in the Werkbunds ied-
lung . A l t h o u g h i n shape the houses do d i f f e r , t he i r 
differences do not clash. T h a t is w h y each house, or 
each group of houses, a l though i t has i ts own color 
scheme, has been so a t t uned to a general color 
h a r m o n y tha t , f r o m whatever place one looks a t the 
colony, i t fits i n t o the whole. T h e colors of the doors 
and windows are i n keeping w i t h those o f the hou.ses. 
A n effect wh ich is a t the same t i m e varied and 
harmonious has been a t ta ined. 

Three types of house dominate the colony. T h e 
most popular is t ha t of the two-s to ry dwel l in i ; . 
w h i c h has l i v i n g rooms on the lower and bedrooms 
on the upper floor. T h i s type {)robably adapts itself 
best t o small b u i l d i n g lots, for i t requires the least 
space. A second type has tu rned over the ground 
floor t o the cellars and has the l i v i n g rooms above. 
T h i s t ype has the ad \an tage t h a t a l l rooms are 
equal ly wel l l ighted , b u t the disadvantage tha t one 
has to descend f r o m the l i v ing rooms to the garden 
by a staircase. T h i s is, of course, no t in accordance 
w i t h the Viennese habi ts of l i fe . T h e garden loses i ts 
i n t i m a t e connection w i t h the home. 

A t h i r d type is the one-story dwel l ing which has 
al l the advantages of easier housekeeping on its side, 
because a l l m o u n t i n g and descending steps can be 
avoided . There is no d o u b t about the fac t t ha t th is 
is real ly the ideal home, yet i t has the great dis­
advantage of requ i r ing more b u i l d i n g space. T h e 
larger roof and the larger foundat ions make i t , 
na tu ra l ly , more expensive. I t is also best fitted fo r 
d r y cl imates on ly , f o r when i t stands i n a d a m p 
region the g round fogs are l i ke ly tf) come i n t o the 
bedrooms a t n igh t , m a k i n g them less hea l thy . A va­
r i a t ion of this one-story house is the t ype t ha t has 
a roof terrace on w h i c h are a fcAv w o r k i n g rof>ms. I n ­
deed, i n many of the hou.ses the avai lable l i v i n g 
space is enlarged b y terraces and roofs on which one 
I Mil wa lk . 

O n pr inc ip le , the architects have designed each 

I 

y. Schrh 

The hearing ec|uipment of these small houses 
can be of the simplest type. The modern heating 
stove is adequate and unobtrusive. Hans Schles-
inger and Wil ly W'iesner, .Architects, Vienna 

GtrUch 

A view of one of the streets. The refuse contain­
ers are well placed behind the posts instead of 
being unsightly ash-cans littering the sidewalk 
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room w i t h an absolute mim 'mum of f u r n i t u r e . Kver \ ' 
e f fo r t has been made to keep the small l i v i n g sjjace 
f r o m being unnecessariK clogged. W i t h o u t excep­
t ion , a l l the cuf iboan ls are b u i l t i n , occup\ ing ent ire 
walls or f i l l i n g niches. 'I'he guid ing pr inc ip le for the 
selection of f u r n i t u r e to be placed f r ee l \ ' abou t the 
I'ooms has been that of complete lack of pr inciple . 
K \ e r y w h e r e th ings have been so arranged t h a t no t 
one room should be u n i f o r m K ' furn ished . Nowhere 
the same k i n d of wood or chintz, has been used 
th roughout . T h u s i t is possible to in t roduce new 
things a n \ w here, to put in new chintzes anywhere or 
to hang pictures a i n w here. .At al l t imes it is possible 
to exchange any object or to cf)mplete the f u r n i t u r e 
however desired. I t goes w i t h o u t saying tha t the 
fu rn i sh ing has had to be as inexpensive as possible, 
and tha t generall>-, therefore, f ac t t i r y products have 
had lo be used. 

Thus whi le great stress has been p u t on o u t w a r d 
u n i f o r m i t y , so as to b r ing about an harmonious out ­
ward impression, yet in the in ter ior the exact ly con­
t r a r y pr incip le has come i n t o force, since here there 

was no need of u n i f o r m i t \ . i - . \er \one is to l i \ e a.c-
cording to his own perMnial taste w i t h i n his own 
four walls, and to give his home its o w n character 
w i thou t being in the least dependent upon the de­
mands of s tyle or f o r m a l i t y . 

The ()sterreichischer W e r k b u i i d has b u i l t this 
colony in order to give as many examples as possible 
of the ar rangement o f one-famil \ - houses o f the 
.-smallest type . I t has t r ied to bu i l d the most varied 
s t ructures , and no single model has been put in to the 
foreground, as is so o f ten the ca.se in s imi lar exposi­
tions. T h e W'erkbund takes the point of \ iew that 
d i l l e ren t t \pes of people nee<l d i l fe ren t t \pes " i 
houses. L a t e r on one m a y de termine which model 
has been the most poi iular . O f course one w i l l j j rob -
ab l \ ' never l)e able to come to a general conclusion c> 
to whether the one-stor\- house or the apa r tmen t 
hou.se best answers our needs. But this is not onl\-
imjjossible . i t is also unne(essar \ . .Since the oldest 
t imes all k inds of houses have existed one beside the 
other. ;md all k inds of houses {)robal) l \ ' w i l l go on ex­
is t ing one lieside the o ther fo r a lo i i i ; t ime to come. 

( T I N 0 A i -I 

Plan of the development, The names of the architects of the hou.ses shown in the plan are: Richard Bauer. 6. / ; Anroii Brenner, 13. 16; 
Otto Breuer, 59, 60. K. . \u^. Bieber, 17. 18;Josef F. De.x, 65, 66; Max Fellerer, 57. 58; Josel Frank, 12; Hue-, t 'or^e, 43. 44. J. Gro..,^, 
45 46- Osw Haercitl 39. 40;Jo.sef Holfmann, 8, 9, 10, 11; Clemens Holzmeistcr, 23, 24,.|iiluis Jir.isek, 33, 34; Lrnst Liclitblau, 41, 42. 
Crete Lihot/ki-Schiitte, 61, 62; .^doll Loos, 49, 50, 51, 52; Walter Loos, 19, 20;Otto NiedermDscr, 17. 18; Ern.-t Plischke 35, 36; W.il-
rer Sobotka 29 30 OskarSrrnad, 13, 14, Hans Vetter, 48;Em,'en W.ichberger, 21, 22; Helmut W'a.iiner-Frevnsheiin, 69. 70;joset \\ en/ci 
37 38 Oskar Which, 31, 32, H. Hi r ing , 1, 2, 3. 4, 5; A. Griinberger, 63, 64; Richard J, Neutra, 47; G. Rietveld, 53. 54, 55. 56; Gabriel 

Guevrekian, 67, 68; .^ndrc Lurcat, 25, 26, 27, 28 
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TH I R T Y - T H R E E archireccs from five countries designed the seventy different one-family 
houses for the International Housing Exposition in Vienna. Constructed of the same ma­

terials, each of the houses was planned as a typical house unit, suitable for repetition and modi­
fication in the planning of a complete suburban development. They are of hollow tile construc­
tion with waterproofed exteriors and smooth plaster interiors. Windows, doors, stairs, and 
other woodwork are standard for each type. The average cost of construction per cubic meter 
was $9.15. A complete description of the project by Josef Frank will be found on page 325 

INTERNATIONAL HOUSING EXPOSITION 
V I E N N A , A U S T R I A 
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Z W I S C H E N G E S C H O S S 

H A U S E R N . 4 9 U N I . 51 

Exterior and interior 
of two-family house 
designed by Adolf 

Loos, \'ienna 

itJIIAfRAIlM 

^ I ON 

l_510CK 
HAUSER M . . M 

Schtrh 

K E U E B 
HAUSER N . 4 5 u N ( . i i 

•I . .V. ,M 

H * J , 

tROOESCHOSS 
HAUSER N . AlwoV 11 

I N T E R N A T I O N A L H O U S I N G E X P O S I T I O N 

V I E N N A . AUSTRI.\ 
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Multiple-use living 
room and exterior of 
row house imit by 
Walter Loos, Vienna 

Roof 

First floor 

Abstellraum — Storage 
Bad — Bath 
Dachaugbau -

projection 
Erdegeschoss -
Gang — Hall 
Gedeckterplatz — Porch 
Holz — Wood (storage) 
Kammer - Chamber 
Keller — Cellar 
Kohle — Coal (storage) 
Kuche — Kitchen 
Laube — Arbor 

Mvrh fhelc 

KQCMC iCHLAF 
RAUM 

PLAN DESIGN.MIONS TR.^NSL.MED 

Obergeschoss - Second floor 
Schlaufraum — Bedroom 
Schlaufzimmer — Bedroom 
Speis — Pantry 
Stock — Floor 
N'orraum — Entrance Hall 
Wasch kuche — Laundry 
Windfang — Air trap 
Wohnhof — Courtyard 
Wohnraum — Living room 
Wohnzimmer — Living room 
Zwischengeschoss — 

Mezzanine 

I N T E R N A T I O N A L H O U S I N G E X P O S I T I O N 

V I E N N A , AUSTRIA 
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111 

T w o - f a m i l y house, Jacques Croag , Arch i t ec t , N ieniia 

I N T E R N A T I O N A L H O U S I N G E X P O S I T I O N 

VIENNA, AUSTRIA 
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tKDOtSCHOSS 

D A C H O E S C H O S S H A U S M. 

Row house, .A.ndre Lurcat, Architect, Paris 

I N T E R N A T I O N A L H O U S I N G E X P O S I T I O N 

VIENNA, AUSTRIA 
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WOMN/lMMCfc 

,., r r f i : 
Designed by Oskar Wlach of 
Vienna, this tvs'o-srory row house 
is typical in plan of current housin g 
practice, wi th a large multiple-use 
room on the first floor. As is more 
common abroad than here, the 

hath and toilet are separate 

• • i i i k 

KUCMt BAD 

HinfJiMMEl^ WONZIMMfl l | _ J p ilMMCB 

VO««AUM 

, W LH An o|5en type one-story bungalow, 
designed by Hugo Hiiring of Berlin. 
With only two bedrooms, a living 
room, and the necessary service and 
storage facilities, an interesting 
system of ventilation has been 
worked out as well as a method 

for quantity production 
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One of the few American projects 
constructed for the exposition, the 
work of Arthur Griinberger, of 
Hollywood, California. Like all 
the other houses, this one is de­
pendent upon landscaping to re­
lieve the monotony of reiietition 

.VA'.r.i.c i •" 

nni 

This two-story unit is the work of 
Josef Frank, director of the exposi­
tion. Utilizing the ground floor for 
sleeping quarters, with the princi­
pal living room giving out on the 
terrace, Mr. Frank has followed a 
trend that is beginning to gain 

headway here and abroad ERDOiSCHOSS 1-
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A rather unusual L-shapcd bunga­
low designed by Anton Brenner of 
\'ienn;i. Simpler in form than al­
most any other house in the ex­
position, the cost of construction is 
remarkably low. The private court 
for each unit and the grouped serv­
ice facilities are commendable 

features oi the plan 

1 SCHLAfMUM ' 1 KAMMCIf *OHN2lMMfHl HOC Ml 

Ernst Plischke, Architect, Vienna 

I N T E R N A T I O N A L H O U S I N G E X P O S I T I O N 

V I E N N A , AUSTRIA 
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Constant use of the roof terrace is 
intended in this rather unusual one-
story unit by Richard Neutra of 
Los Angeles. Typical of the work 
he has been doing on the Pacific 
Coast, it was highly commended 
for the convenience of its plan and 

efficient use of limited space 

. AI.'Mi.-

1 J 
c r 

1 pi 1 

H I V f 
— • . , " " = = = m . 

Grete Lihotzki-Schutte, Architect, Moscow 

I N T E R N A T I O N A L H O U S I N G E X P O S I T I O N 

V I E N N A , AUSTRIA 
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Designed by Oskar Strnad, of Vienna, the rather unusual plan of this two-
story house is notable for the privacy which it gives its occupants 

OM»OlSCHOSi 

DACKitSCMOSS 

'IMASU 

The only Holland entry in the exposition, designed by G. Rietveld of 
Utrecht. It is one of the few three-story houses, designed for narrow lots 

I N T E R N A T I O N A L H O U S I N G E X P O S I T I O N 

V I E N N A . AUSTRIA 
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Ctrriche 

BETH ELOHIM TEMPLE HOUSE 
B R O O K L Y N , N . Y . 

D A V I D LEVY & MORTIMER E. FREEHOF, ASSOCIATED ARCHITECTS 
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l 'PPr.R I 'AKT or D A N f . L 
I I •. I I , 

i_.\\INI.-.Tt« 

T H I R D I L O O R P L A N 
l O U R T H 1 L O O R P L A N 

n . ' . i . i . 

, ' i O C l A L . K -\\ 

: H A 1 ' 1.1. 

r.r.N!i:R.AL 
. O B p. 1 

C K C I I L S T R A 
p'l.AT r o i i M 

L HAIR 

t 
IIM-I. 

D A M L t l A l . l . 

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

a c » I. c 

B E T H E L O H I M T E M P L E HOUSE 

B R O O K L Y N , N. Y. 

DAVID L E V Y & MORTLMER E . F R E E H O F , ASSOCIATED ARCHITECTS 
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Coriicht I'hito. 

THE Beth Elohim Temple House 
is used primarily as a Sunday 

School, but it has been planned and 
equipped for community and con­
gregational activities of all sorts. 
The building is of steel frame con­
struction, wi th steel and concrete 
floors, and cast stone exterior walls 
backed by brick. At the right is the 
lobby, which has precast traver­
tine walls, tile floor, and rough-
troweled ceiling. The painted deco­
rations have Biblical significance 

B E T H E L O H I M T E M P L E HOUSE 

B R O O K L Y N , N. Y. 

DAVID L E V Y cSc MORTIMER E . F R E E H O F , ASSOCL-VTED ARCHITECTS 
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ABOVE is a general view of the 
- auditorium, and at the left, 

one of the chapel. A similar treat­
ment is employed in both — rough 
plaster walls wi th travertine block 
dado wainscoting and t r im, and 
both ornamented by symbolic 
painting and carving. The total 
cost of the building, which has a 
cubage of 750,000 cu. f t . , was 

$400,000, or 55 cents per cu. f t . 

B E T H E L O H I M T E M P L E HOUSE 

B R O O K L Y N , N. Y . 

DAVID L E V Y & MORTIMER E . F R E E H O F , ASSOCIATED ARCHITECTS 
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YALE NEWS B U I L D I N G 
N E W H A V E N , C O N N E C T I C U T 

ADAMS & PRENTICE, ARCHITECTS 
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Si 

Y A L E NEWS B U I L D I N G 

NEW H A V E N , CONNECTICUT 

ADAMS & PRENTICE. ARCHITECTS 
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Sltamen Phom 

THE Yale News Building, which is a memorial to Briton 
Hadden, co-founder with Henry Luce of the magazine 

Time, is the publication office of the college daily news­
paper. The exterior walls are of brick, wi th limestone trim, 
and granite buttresses. The windows are of the steel sash 
type wi th leaded lights. The Briton Hadden Memorial 
room, above, has oak plank flooring, wi th panels, trusses 
and rafters of knotty white oak. Sheathing between rafters 
is knotty pine, stained blue. Hardware and fixtures are 
wrought iron. In the hall, at the right, the floor and stairs 
are travertine, the walls brick wi th limestone tr im, and the 

ceiling plaster w i t h oak beams 

Y A L E N E W S B U I L D I N G 

NEW H A V E N . CONNECTICUT 

ADAMS & PRENTICE, ARCHITECTS 
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PLAN • Of - THIRD - fLOOP' 

ANTE POOf\ 

nANIUiUU-rD i f l f / lCN- ^ COPY Roon 

P L A N OF - / E C O N D - T L O O R • 

! 
bmuf-nuM ••! mmuf • orricE 

PLAN • OF -Fity/T- f L O O P -

V A L E N E W S B U I L D I N G 

N E W H A V E N , C O N N E C T I C U T 

A D A M S & P R E N T I C E , A R C H I T E C T S 
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Pidtfl 

EVANGELICAL SYNOD BUILDING 
S T . L O U I S , M I S S O U R I 

HOENER, BAUM & FROESE, ARCHITECTS 
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E \ ' A N G E L I C A L S Y N O D B U I L D I N G 

ST LOUIS, MISSOURI 

HOENER, BAUM ,sc FROESE. ARCHITECTS 
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'T~'HE exterior of the Evangelical Synod Building, which houses a printing and publish-
X ing company, is of varying shades of smooth tan and hurt" brick. The base and door trim 

are polished black granite, while the spandrels and other trim are fu l l range fire flashed 
terra cotta. Etched aluminum has been used for the entrance doors and grilles, and the 
crestings and cornice are also of aluminum. The windows are of the projected type, wi th 
wrought iron frames painted aluminum. The beacon light, which surmounts the building, 
and the decorative lamps which flank the doorways, are of aluminum and wire glass 

E V A N G E L I C A L S Y N O D B U I L D I N G 

ST. LOUIS, MISSOURI 

HOENER. BAUM ^ FROESE, ARCHITECTS 
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E V A N G E L I C A L S Y N O D B U I L D I N G 

ST. LOUIS. MISSOURI 

HOENER, BAUM & FROESE, ARCHITECTS 
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ALTHOUGH there is wide variation in treatment of the interiors, unity has been 
I x . preserved through modified repetition of certain design details and general similarity 
in tone. On the page opposite is a corner of the editorial library, used only by employes of 
the company. The woodwork is American red oak and Australian silky oak. The upper 
walls and ceiling have been treated wi th an acoustical plaster, and the flooring is asphalt 
tile. The fluted cornice and columns add interest to the treatment. Above is a view of the 
directors" room, which has walls paneled in satinwood and Brazilian rosewood. Here, too, 
the upper walls and ceiling have been finished in acoustical plaster, bufi^ in color. The 

flooring is carpet, bold in color and striking in design 

E V A N G E L I C A L S Y N O D B U I L D I N G 

ST. LOUIS, MISSOURI 

HOENER, BAUM & FROESE, ARCHITECTS 
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AB O \ E is the synod conference room, with walls 
. paneled in teak and Macassar ebony, and a 

ceiling of acoustical plaster. Fixtures and grilles are of 
aluminum. The floor is to be carpeted, At the left is 
the book shop and general offices. Terrazzo in two 
shades of gray with black stripes is used for the floor, 
and the columns are of polished black vitrolite with 
aluminum corners. The woodwork is Australian 
laurel, with ceiling and walls pistachio green trimmed 
with aluminum ami black bands. Dra|x;s are black, 

gray, and silver 

E \ A N G E L I C A L S Y N O D B U I L D I N G 

ST. LOUIS, MISSOURI 

HOENER, BAUM & FROESE, ARCHFTECTS 
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THE STORY OF ROCKEFELLER CENTER 

X. THE ALLIED ARTS 

B1 

EUGENE CLUTE 

In no other bui ld ing development have 
architecture and the kindred arts been so 
closely allied as they are in Rockefeller 
Center. W i t h an established theme for the 
entire decorative treatment - man's suc­
cessive crossings o f the front iers o f ma­
t e r i a l i s m — many of the wor ld ' s finest 
designers have been assigned to translate 
their ideas into stone, w o o d , paint , metal 
and t i le . Part o f the story o f the allied 
arts is presented here. Later developments 
w i l l be reported in other chapters o f The 

Story of Rockefeller Center 

Curved one-eighth size study of the Ezra Winter 
mural, with color reference samples on the work 
table of materials to be used in the foyer 

M l ' R A L painters and sculptors, c ra f t smen 
in metals and in enamel, workers in mosaic, 

and others representing the arts al l ied to archi-
u I lu re are beginning to do their par t in round ing 
o u t the a-sthetic development of Rockefeller 
Center. 

Under the gu id ing and coord ina t ing influence of 
the architects, Reinhard & Hofmeis t e r : ( n i h c i t . 
Harr ison & M a c M u r r a y ; and Hood «S: Foui lhoux, 
the chosen ar t is ts are g iv ing beauty, significance 
and consistency to the various parts of the decora­
t ive scheme. T h e y are w o r k i n g freely, as the o ld -
t ime craf tsmen worked , each expressing his own 
ideas, in the spi r i t o f our day. T h e y are in t e rp re t ing 
modern science and indus t ry , the radio, television, 
the ar ts of music and the drama and m a n y of the 
other elements t h a t go to make up na t i on -wi ik 
and wor ld -wide act iv i t ies t ha t w i l l center here. 

I hey are reaching ou t for the spi r i tua l significance 
back of these things and recording man's approach 
lo ihe In f in i t e th rough the conquest of l l ie ma ic r i a l . 

T h e impressive, four-square, piled up masses of 
the bui ldings, w i t h the i r p la in , r ich- textured l ime­
stone walls , broken on ly by the windows tha t are 
uni ted in long ver t ica l lines b y low-toned, s i lvery 
.ur.iy metal spandrels, provide an excellent f o i l for 

I he sculp tura l adornment and fo r the colossal en­
r ichments of beaten and polychrome enameled 
metal that w i l l be placed at focal points upon the 
cx icr iors . These features w i l l be placed low. where 
they can be seen and en joyed . There w i l l be a plaza 
or sunken garden in f r o n t of the tallest b u i l d i n g of 
the group, which w i l l f o r m the se t t ing fo r one of the 
chief works of ar t . a beau t i fu l sculptural f o u n t a i n . 

The i n l f r i o r s , no less than the exteriors, a f fo rd 
unusual of )por tuni t ies fo r the display of the w o r k of 
ar t is ts and craf t smen. T h e large in te r io r walls of 
the pr inc ipa l publ ic areas w i l l be unbroken by 
pilasters, pedimented doorways and the paneling of 
the f ami l i a r t reatments , der ived f r o m ( la.ssic or 
Renaissance sources, and equal ly free f r o m the 
eccentric fo rms tha t are the common marks of 
modernism. T h e y w i l l . con.sequently. give f u l l scoj)f 
to the mura l painter and j j rov idc pla in surfaces I M 
be relieved w i t h decorations by craf tsmen in d i f fe r ­
ent materials . 

One of the most i m p o r t a n t decorations w i l l be the 
large mura l pa in t ing l ) \ ' Ezra W inter which w i l l 
cover one ent ire end wal l of the grand foyer of the 
In te rna t iona l Mus ic H a l l . T h i s p a i n t i n g w i l l be 60 
f t . in w i d t h and 41 f t . in height, on a curved surface. 

'1 he theme of the decoration is taken f r o m an 
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Ezra Winter, at left, 
and above, work in 
progress on one sec­
tion of the mural. A 
deep Tuscan red pro­
vides the background, 
wi th pale gold in the 
crags, the garden, and 
cloud rims as the 
high note, relieved 
by the grays in the 
procession and clouds 

ancieiU legend which relates tha t \ e r y long ago 
there was a beau t i fu l garden in which was a f o u n t a i n 
of per{>etual y o u t h . T h e n , the ear th was shaken and 
ren t : great impassable chasms \ a\vned on all sides 
of 1 he foun ta in , w hich remained as h c i u i i f u l as e x d , 
b u t inaccessible to man . Inborn in every human 
being is a memor>- of this magical garden o f the 
foun ta in of \ -outh. so the legend tells us. and all men 
go through life seeking i t . 

Hew. M r . W inter shows us an aged p i l g r i m gazing 
towards this una t ta inabU' goal. . \ t his r i gh t are 
some of those who ha \e perished i n the struggle to 
reach the same ephemeral ob jec t ive , men tu rned to 
stone and broken. .As the p i l g r i m stands on the c l i f f , 
u n m i n d f u l of the rock's g r ip already closing upon 
his feet, a \ i s i o n of human desires and vani t ies 
passes before h i m : y o u t h and ga ie ty ; p l en ty and 
romance: v i c t o r y and the s j ioi ls : and fame. T h e 
c loudland swallows them a l l . 

In presenting his theme the a r t i s t has used terms 
tha t every one can unders tand. T h e co lor ing assists 
in the in t e rp re t a t ion . T h e m o u n t of the f o u n t a i n of 

\ ( ) U l h is a t h ing of pale, golden sunshine, w i t h light 
l)lue-gra\ ' in the shadows. uneart l iK- in its beauts . 
Pa in t ing the vis ion i n grisail le makes its unrea l i ty 
e\ ident . T h e somber, da rk gray edge of the cloud 
ma.ss in to wh ich the vis ion is passing suggests the 
na tu ra l dread of death, which is q i i ickK- passed and 
is overcome by the f lood of sof t golden l i g h t f r o m 
beyond. H e a v y , d u l l co lor ing expresses the hamper­
ing earth in the foreground . T h e unrea l i ty of l)ot l i 
the m o u n t and the vision is i i i lensi l ied 1)\' t he 
s t rength of the p la in , r ich, red background . 

For the sound mot ion p ic ture theater a cei l ing ol 
classic beaut>' and dignit>-. t h o u g h t f u l K ' s tudied in 
its significance, has been modeled b\- Rene C l i a n i -
bellan and Oronzio Malda re l l i , under the supe r \ i -
sion of the archi tects . These sculptors bel ie\e that 
people come to the theater to forget , f o r a t ime , their 
h u i n d r u m existence and to give the i r spir i ts an 
oi : )por lu i i i l \ - lo expand in a realm of fantas\ . 
. \ccordingl>' , they are causing to float ox'erhead i t i 
this a u d i t o r i u m figures f r o m Classic m \ t h o l o g \ ' 
and symbols thai can-\- the m i n d to O K m p u s and 
bex ond. A know ledge of m \ ' l h o l o g \ ' is not needed t o 
appreciate the si)lendor of .Apollo, the l i the s t rength 
of M e r c u r y , the beauty of Venus and the grace f)f 
D iana in these reliefs. T h e sante t h i n g is t rue of t h e 
other figures. T h e n there are the chimeras — gro­
tesque, composite creatures t h a t suggest xague. 
age-old fears and u n k n o w n dangers; grou[)s of 
flying birds t ha t give one a sense of the f reedom of 
the upper a i r ; and the sun, moon and stars t ha t 
ca r ry the m i n d i n t o the l imit less reaches of inter-
[)lanetar\" space. 

T h e figures are modeled in low relief i n such a 
w a y t ha t they seem to emerge f r o m the cei l ing; and 
the techni( |ue is so excellent tha t one is no t conscious 
of the med ium, b u t on ly of the imi^ressioii. 
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I n i ts general design, this ceil ing is ve ry unusual 
and interes t ing, being composed of more or less 
ci rcular sections, one w i t h i n another, slightly-
stepped d o w n in succession to a great c rys ta l 
chandelier of d r u m shape. 30 f t . i n diameter , t ha t 
w i l l be set t i g h t against the ceiling, somewhat o f f the 
center of the room. T h i s can be seen in the photo­
graph of the small scale model fo r the cei l ing, on 
which the figures and other relief sculptures are 
indica ted . T h e small disks d i s t r i bu t ed over the 
>urface represent the plaster-covered ci rcular baff le 
plates t ha t w i l l be suspended a few inches below the 
mouths of the ducts through which the condi t ioned 
air w i l l be a d m i t t e d to the a u d i t o r i u m . T h e i r func­
t i o n is to disperse the air so t ha t i t w i l l settle gen t ly 
down to the audience. The small c i rcular depressions 
a round the chandelier m a r k the locat ion of d i f fu s ing 
lenses t h a t w i l l be set i n the cei l ing w i t h flood­
l i g h t i n g uni t s recessed above them to supply add i ­
t ional i l l u m i n a t i o n , when required. 

One of the most unusual features o[ the e n i i i c 
decorat ive scheme of Rockefeller Center is the colos­
sal enr ichments of combined metals t ha t w i l l be 
appl ied t o the exter ior of the In t e rna t iona l Mus ic 
H a l l and the cinema. Designed b y H i l d r e t h Mcierc 
and executed by Oscar B . Bach, this series of plaques 
is a marve l of a r t i s t r y and technical s k i l l . The 
plaques are beaten in relief f r o m copper, bronze, 
a l u m i n u m , chrome-nickel steel and other metals, 
' i 'he i r color ing is enlivened b y the p lay of light 
upon var ied metal l ic surfaces, some w i t h th<' 
a d d i t i o n of fu l l -colored vi t reous enamels. T h e y 
w i l l s tand ou t e f fec t ive ly against the background 
of the limestone walls which w i l l be seen th rough 
the pierced por t ions of the designs. T h e r h y t h m i c 
sweep of line, the combined c l a r i t y and richness of 
f o r m and color, together w i t h their expressiveness 

Above left, Messrs. 
C^hambellan and Mal-
darelli at work on 
the clay model of the 
cinema ceiling, a small 
model of which is 
shown below. Above 
right, workmen mak­
ing plaster cast of 
model, and at the 
right is a photograph 

of Mr. Chambellan 
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The decorative 
repousse plaque 
ro he placed over 
rlie entrance to 

the cinema 

At the left is 
Hildreth Meire, 
designer of the 
phK|ue; and ai 
the right is Oscar 
Bach, who w i l l 

execute it 

and l)eaut\ ' . w i l l make thc-m s i i i H - r h (U-corations. 
Three of these ine la l ornaments are c i rcular 

plaques, 18 f t . in ( l iamcter . for ihe south facade of 
the In te rna t iona l Mus ic H a l l , where the\- w i l l be 
seen 60 f t . above the sidewalk. Ihvy e.xpress the 
spi r i t of song, d r a m a and the dance.* 

*The designs for t iiese plaques were shown in the July 
issue of T H E AI<( M I T K C T I KAI . FokiM. 

Largest of a l l , 42 f t . wide !)>' 24 f i . high, w i l l be 
ihc decoration of combined metals in rejxjusse 
w hich w i l l be placed over the enlr . ince to the cinema, 
i t represents electrical energ\ ' sending out radio 
and television transmission. 

T h i s metal w o r k marks a great advance in lei l i -
n i f jue , because of the seriousness and the number of 
ihc pract ical d i l i i cu l t ies tha t had to be o\-ei-come. 
It is beliex'ed tha t this is the first l in ic that repousse 
wi i rk in (iilTcreiH i iu ' ials has been eniploxed al large 
scale out of doors. Thi- use of \ a r ious metals to­
gether, for the sake of the i r color ing, has been 
growing latel\- Init has l)een conl inef l , as a rule, to 
C ( iml) inat ions oi metals of a somewhat s imilar 
nature, because of the danger of dest ruct ive electro-
K t i c action between ce i ta in diss imilar mei,il>, 
especialK' w hen exj)osed to ou tdoor air and moisture. 

These decorations for Rockefeller ("enter wi l l 
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know no s i u i i l im i t a t i ons ; i l n ' \ - w i l l hi- in a f u l l 
range of the eolors of d i f ferent metals, which w i l l 
he e lectr ical ly insulated f r o m each other hy me;ms 
of a new process. X'itreous enamels w i l l he used 
very freely upon the three c i rcular plaques, and 
their successful handl ing at this scale is much more 
d i f f i c u l t than in the usual small scale mt ' tal work . 
Sections of metals of the size re( |uired tend to wa rp 
ou t of the i r proper shape, due to the pul l of the 
cool ing enamel a f t e r i t is fired. T h i s also has heen 
overcome b y a special process. T h e n . too. the 
enameled surfaces in this work are not f l a t , h u t 
modeled in rel ief: conscc|ui-ntly. the tendency of the 
mol ten enamel to run off the high [larts i n t o the 
depression had to he checked. O n l y a few of the 
m a n y d i f f icu l t ies , any one of which wou ld have 
prevented the successful consummat ion of th<' 
work , have heen mentioned 1 his has called not 
onl\- for unusual i n w n t i v e ingeimit \ - . hut for great 
>k[U in m a n i p u l a t i o n and suitable sho j i equ ipment . 

W o rk in progress upon parts of these p l a q u o i~ 
shown hy photographs taken in the shop, i l l u s t r a t iny 
the repousse work and enameling. In one of these 
|)ictures a c raf t sman is seen heat in j i the f o r m f i o m a 
flat sheet of metal by s t r i k i n g i t w i t h a hammer 
whi le he holds an iron underneath the meta l . 
This is on ly one of the many methods employed in 
repousse w o r k . W h e n the main fo rms have been 
beaten ou t in this way, the w o r k is placed face 
upward , upon a bed of hot p i tch comix i s i t i on . i n to 
which i t is pressed firmly. Then the finer deta i l is 

worked in w i th punches, by drix iuij, dow n the metal 
in to the backing of i ) i t ch . which is at owcc y ie ld ing 
and firm. 

When the repousse work is tinished. the metal 
ne.xt goes to an enameler. i f i t is a par t tha t is to be 
f u r t h e r enriched in this way . for this calls for ski l l 
of a d i f f e ren t k i n d . \ ' i t reous enamel, a f o r m of gla.ss 
that comes in m a n y di f ferent colors, consists of 
coarse, i rregular f ragments which the c ra f t sman 
grinds to a fine powder, using a p r i m i t i v e mor t a r 
and pestle. T h e pulverized mater ia l is then mixed 
w i t h w a lcr . to the consistcnc\- of cream, and applied 
e\-enl\ to the metal surface w i t h a steel spreader. 
The next step is the firing, which fuses the particles 
and causes them to unit*-, f o r m i n g a t h i n glaze of 
enamel w hich adheres firmly to the meta l , v i r t u a l l y 
colored glass, w i t h the beaut>' of that mater ia l and 
il s (Iui-al)ilit>-. 

In add i t i on to the metal decorations describeil 
abox'e, M r . Bach is execut ing a large numl je r of 
x aried and interest ing works for Rockefeller Center, 
i n v o l v i n g m a n y d i f fe ren t techniques. A m o n g these 
are the panels of bronze in la id w i t h black hakel i te . 
T h e parts are cut out and fitted together l ike a 
I)uz/.le. As all par ts are bexeled and the w o r k is put 
together f r o m the back, a l l is held securely when the 
b.ick co\-er i)laie is in place. The hakeli te is paini i -d 
wh i t e to pe rmi t t rac ing the design upon i t . Bronze 
elevator doors for the cinema are being engraved l)>' 
hand and a series of over-door decorations fo r the 
foyer of this b u i l d i n g are being cut out of steel, given 

The rich tre;unienc 
and scale of the plac]ues 
for the International 
Theater, which are to 
he executed in metals 
and enamels, are evi­
dent from this photo­
graph taken in the 
workshop of Mr. Bach 
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Craftsman litting rogether 
one of the bronze panels in­
laid wi th bakelite. The 
cartoon from which he is 
w or i< i n g i s (J i rec 11 y hefo i-e h i m 

f'xkm-tn Photel 

At the right is a photograph 
of an engraving operation, 
done entirely by hand, for 
one of the bronze elevator 
doors in the cinema building 

a {X'rmant 'nt sa t iny black finish and in la id w i t h lines 
of b r igh t nickel-chrome steel. T h e y w i l l be inserted 
in the r ich b rown wooden l in ing of the w a l l , flush 
w i t h the surface. 

T h e l ist of other ar t is ts who are w o r k i n g on 
projects is g rowing . For example, Har ry I ' au lkner is 
mak in i i I lie half-size di-a\\ ings fo r his large decora­
t i o n . 79 .\ 14 f t . , f o r the loggia of the 70-story 
b u i l d i n g t o be executed in enamel mo.saic by Ra­
venna Mosaics, Inc . ; ( ias t f )n L a Chaise is developing 
the studies fo r his fou r sculptural panels fo r the west 
f ron t of the same bu i ld in i ; . while other mura l 
painters and sculptors are in the |)reIiminarN- stages of 

the i r commissions. Boardmai i l<ol)iii>-on is at w o r k 
on an ini | )()si i i i j mura l for the lol:)l)y of the k K ( ) l )u i ld -
ing . For the .sculptural t r ea tment of the entrance t o 
the bu i l d ing , Rol)er ts ( i a r r i son has been commis­
sioned to execute threi- panels s\ mboI iz ing the end­
less a c t i v i t y of radio. Re presentatives of Rockefel ler 
Center are abroad at the present t ime enj jaging Eng­
l ish. I t a l i a n , Spanish, and French ar t is ts t o e.xecute 
the ten m u r a l panels fo r the great ha l l of the seventy-
s to ry off ice bu i l d ing , t o be k n o w n as the R . C . A . 
B u i l d i n g . Photographs a n d descr ipt ions of these 
works w i l l be presented here as soon as they have 
progressed f a r enough to make th is possible. 

Spreading soft enamel for 
one of the plaques altci-
the repousse work had been 
linished. The enamel is then 
baked to form a thin glaze 

.^.t the right, one of the 
steps in repousse work, beat­
ing out the form from a flat 
sheet wi th a hammer, while 
holding an iron underneath 
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' T p H E displav room of the Franco .'Vmerican (.orporation, perlumers, is 
X huilt of sheet rock painted light gray, except for the pink backgrounds 

of the show-cases and the central portion of the ceiling. The moldings are 
dull black, and the carpet is maroon. By dropping the ceiling 4 It. 6 in . , 
storage facilities, wi th access from the stock room, have been provided over 
the shop, and a flush central lighting fixture has been installed. The corners 
are utilized for display niches and counters, supplemented by the center table 

niSPLAY ROOM, FRANCO-AMERICAN CORP., 
B O S T O N , M A S S A C H U S E T T S 

/ . \ R E H M . S O U R I A N , D E S I G N E R 
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At the left, one oi ihe corner 
niches, adequately lighted 
by a flush li.vture. Below is a 
\ lew of the long side of the 
room, showing the recessed 

display shelves 

DISPLAY ROOM, FRANCO-AMERICAN CORP., 

H O S T O N , M A S S A C H U S E T T S 

Z A R K H M . S O L T I I A N , D E S I G N E R 
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ENGINEERING ^ BUSINESS 

HtJricb-BltjiiHi 

DETAILS OF CONSTRUCTION AND EQUIPMENT FOR THE HALL OF SCIENCE . . . 

CAN HOUSING BE FINANCED? . . . A COMPARISON OF COSTS AND CONSTRUC­

T I O N FOR A MASS-PRODUCED HOUSE . . . ARCHITECTURAL FORUM DATA 

AND DETAILS OF HOUSE EQUIPMENT . . . SOUND MOTION PICTURE DATA 



I 

CONSTRUCTING THE GREAT H A L L 

H A L L O F S C I E N C E , A C E N T U R Y OF P R O G R E S S 

E X P O S I T I O N , P A U L P H I L I P P E C R E T , A R C H I T E C T T/x Anhiiicinral I'trun 



1 

Ctf rrifhl, Chictff Atrial Strn 

THE H A L L OF SCIENCE 

A CENTURY OF PROGRESS EXPOSITION 

DETAILS OF STRUCTURE A N D EQUIPMENT 

B Y 

L O U I S S K I D M O R E , CHIEF OF DESIGN 

AN L I M B E R of s t ruc tura l innovat ions have been 
in t roduced i n t o the H a l l of Science, for wh ich 

I 'aul Phi l ippe Cre t o f Philadelphia was the archi tec t . 
Since the b u i l d i n g was designed to last on ly fo r the 
dura t ion of A C e n t u r y of Progress Expos i t ion — 
June 1 to November 1, 193.S—economy was a 
\ i t a l considerat ion. Y e t the bu i ld ing had to c o n f o r m 
to the best engineering and s t ruc tura l practices 
to provide adequate display space for the exhibi ts 
and safe and comfor table c i rcula t ion of great 
crowds of people. 

Since al l the exposit ion bui ldings must be re­
moved a f t e r the expi ra t ion of the fa i r , mater ials 
economical in or ig inal cost, hav ing some salvage 
value and p e r m i t t i n g of dissembly a t low cost, were 
selected. T h e use of machine-made materials , as­
sembled on the j o b . has resulted in some economies. 

T h e H a l l of Science is approx imate ly 400 x 700 
f t . I t is in the f o r m of a " U , " placed on the edge 

of a lagoon, w i t h t w o long arms s t re tching d o w n 
t o w a r d the water b y a series o f terraces. I t is a t w o -
story s t ruc ture w i t h a mezzanine. The quadrangular 
cour t fo rmed inside the " { ' " space covers l.̂ O.OOO 
sq. f t . A tower .34 x ,38 f t . extends 175 f t . above the 
ground a t the southwest corner of the cour t . There 
is a small t u r r e t at the t op in wh ich a 25-note car i l ­
lon has been insta l led. A great ros t rum extends in to 
the center of the cour t f r o m a terrace 100 f t . wide 
X .300 f t . long, a d j o i n i n g the main f loor . T h e C i c i i 
H a l l of Science, the bui ld ing ' s most impressive 
in te r io r feature, overlooks th is terrace. The d r e a t 
H a l l is 260 f t . long. 60 f t . wide and 50 f t . h igh , w i t h 
a balcony f r i n g i n g the west w a l l . 

( )n the nor th a r amp 176 f t . long and 60 f t . wide 
leads up to a great circular terrace enclosed b y a 
row of pylons, extending 59 f t . above the terrace, 
w i t h the curved main walls set back between the 
pylons and extending 52 f t . h igh . 
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COLUMNS 

<.i z. i i ±^ 

WOOD 
PILES. 

CONCRETE 

At the left is a view of the interior of the Great Hall 
showing the method of framing the walls and roof. Most 
of the structural steel frame is secured by bolts and the 
joists, secured by clamps to the beams, are stiffened wi th 
bridging. The drawing above is typical of the foundation 
system. Two piles under a concrete footing suppcirt the 
interior columns and one pile only is used beneath the 

exterior columns 

T h e Founda t ion . T h e founda t ion of the H a l l of 
Science is a p i l i n g system covered w i t h concrete 
foo t ings . T h i s was made necessary b y the nature o f 
the land. T h e site is on " 'made" g round w h i c h a 
few years ago was under the surface of Lake M i c h i ­
gan. T h e fill, averaginif 20 to .?0 f t . in dep th , com­
prises rubble of a l l k inds and some good sand. 
Underneath is a layer of s i l t l ike c lay and sand, and 
below i t is ha rdpan . Test borings a t closely adjacent 
points through tlu- t i l l revealed w i d e l y d i f f e ren t 
results. Load tests ind ica ted a decided set t lement 
below the loaded area and a rais ing of the area 
in imedia te l ) ' adjacent . 

A h igh ly economical system of p i l ing has been 
developed which has reduced the number of piles 
re t ju i red . Ins tead of using a m i n i m u m of three piles 
under each colurnn, wh ich wou ld have resulted i n 
re la t ive ly expensive foundat ions , a .system of one 
pile under exter ior columns and t w o piles under 
in t e r io r columns has been fo l lowed . PLxterior pile 
caps are t i ed to in te r io r pile caps w i t h t ie-rods 
below the surface of tin- ground to keep the wal l 
p i l i ng f r o m spreading ou t . T h e p)iling is u t i l i zed to 
its u l t i m a t e capac i ty . 

Level f ounda t i on surfaces are of reinforced con­
crete. Concrete has s imi l a r ly been used fo r the wa l l 
beams to connect exter ior co lumn foot ings and to 
receive the exter ior s tud walls . 

Structural Steel. T h e f r ame of the H a l l of Science 
is of s t ruc tu ra l steel girders and columns, w i t h 
steel jois ts ex tending lengthwise, f r a m e d to the 
girders. T h e s t ruc tu ra l steel is designed for u n i t 
stresses not to exceed 21.(KK) pounds per sq. i n . 

ri te sti'el jois ts are designed for stresses of IS,()()() 
pounds per sq. f t . , l i m i t i n g deflect ions 1 ,i6() of the 
span. 

T h e s t ruc tu ra l steel f r a m e has been bo l t ed to 
fac i l i t a t e d e m o l i t i o n . B u t in cases where greater 
w i n d bracing is required, the connections have 
been r ive ted . A s imple bo l ted c l ip secures the jois ts 
to the beam. T h i s is then s t i f fened w i t h b r i d g i n g 
c l ipped to the t op and l )o t t om chord and s])ol-
welded to the steel beams. This m e t h o d has made 
p(i>.-iMe (•( MisicieraMe c i ' d i i i uuirs, , i l t lu ' . - , i ine l ime 
p e r m i t t i n g the use of the space between the f inished 
cei l ing and the finished floor as a v e n t i l a t i n g 
duc t . 

T h e ( i r e a t H a l l of the b u i l d i n g is f r a m e d w i t h 
bents of trusses and columns, 20 f t . on centers, 
suppor t ing steel truss jois ts . T h e ha l l occurs over 
the second floor and the first s to ry extends out in to 
the cour t , i ts roof f o r m i n g the terrace f r a m e d in 
panels. .At the west side of th is hal l the mezzanine 
projects 10 f t . i n t o the hall as a cant i levered balcony. 

T h e tower is f r amed w i t h columns, spandrels and 
diagonal brac ing in the exter ior wal ls on ly , the en­
closed space being entireK" free of columns. 

T h e f r a m e w o r k of the c i rcu la r terrace and open 
wel l on the n o r t h approach, reached b y the great 
r amj ) . is of concentr ic rows of columns, w i t h girders 
f r amed on the chords, or rad ia l ly , suppor t ing panels 
of steel jo is ts . T h e .semicircular row of pylons 
guard ing the n o r t h approach is f r a m e d of l i g h t sec­
t ion ver t ica l s t ruts , hor izonta l g i r t s and diagonal 
brac ing members, connect ing w i t h the t y p i c a l 
floor f r a m i n u of the por t ion of the b u i l d i n g a d j o i n i n g 
them to the sou th . 
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A view of the north terrace and central court during the process of construction. It shows the method of 
steel framing employed throughout the building, as well as the concrete footings which serve as pile caps 

Floors and Terraces. T h e floor deck on the l l a l l 
of Science is of l amina ted p l y w o o d . T h i s has p roved 
a t h o r o u g h l y safe and h i g h l y economical ma te r i a l . 
I t conforms, too, w i t h the exposit ion's practice of 
f u r n i s h i n g a finished corr idor f loor and a good sub-
floor fo r exh ib i t space on wh ich the exh ib i t o r mas-
lay a flooring sui ted to his needs. T h e p l y w o o d is a 
five-ply, ^ i n . Douglas fir board, l a id w i t h tongue 
a n d groove jo in t s , i n 3 x 8 f t . panels. Besides serv­
i n g as a sub-f loor fo r exhib i t space w i t h o u t add i ­
t iona l cover ing , i t provides a high insu la t ing value. 

T h e floor finish in the ( i r ea t H a l l of the bu i ld ing , 
in the octagonal lobbies and in the corridors leading 
t o them, is o f g round co rk manufac tu red i n t o t i le , 
wh ich is cemented to the p l y w o o d sub-floor. T h e 
floor finish i n the cor r idor and exh ib i t areas else­
where in the b u i l d i n g has no t ye t been de termined. 
Pract ical tests of var ious floor finishings are being 
made to de termine the best and most economical 
finish. 

T h e terraces a t the n o r t h approach, the central 
terrace over look ing the great c o u r t y a r d and the 
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These sections show types of floor, terrace and roof construc­
tion designed for safety, economy and easy demt)lition 

Construction of the roof sumps and parapets. The drawings 
above illustrate the drainage from one roof level to another 
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The construction of the Hall of Science is somewhat similar 
to that of the Administration Building published in the Au­
gust 1931 issue of The Architectural Forum. In the Adminis­
tration Building the wall membrane material was transite; 
here plywood has been used secured to a stud framing outside 

of the steel frame. Below are two types of stairways used 

terraces on each side of ihe • " l " space are paved 
w i t h a H i n . precast p lank t i le . This is l a id ove r a 
t w o - p l y membrane roof ing. .A considerable saving in 
niaier i . i ls has hccii accomplished l) \- the use of this 
t i le . .At the same t i m e i t provides safe ty for the 
pedestrians, because of i ts rcsilicn»-y and non-sl i j ) 
character. 

.All floors and terraces ha\e been desiiiiietl tor a 
l ive load of 100 pounds per s(|. f t . T h e roofs are de-
si j i i ied for a l i \ c load of J,̂  pounds per s<|. f t . 

W a i l s . T h e H a l l of Science, as is the case w i t h 
o ther l ) i i i ld i i i i ; s of the eNi)osition. is p rac i ica lK 
uindowless . a feature d ic ta ted by prac t ica l consid­
erations. Sunl igh t fo r d a \ t i m e i l l u m i n a t i o n is a 
\ . ir iablc factor , w licrca.-^ i l u ' \ o l u m e a n d in tens i ty of 
a r t i f i c i a l l i i i l i t m a y be complete ly cont ro l led at every 
hour of the d a y or n igh t — a n advantage to ex­
h ib i tors and \ i s i t o r s a l ike . . \ t the sami- t ime thi-
absence of windows lia> made possible some impor­
t an t si ivings th rough the e l im ina t i on o f sash and 
w indow jilass. w hich costs as much in . i t emporary 
s t ruc ture as in a permanent one. 

T h e windowless wa l l areas ret |uired a coxer ing 
that had a certain decree of flexibility and could 
absorb expansion and con t rac t ion . The cover in j i 
likew ise had to be of an economical ma te r i a l , sui ted 
to easy erection and capal)le of p r o \ i d i n g a satis­
fac to ry surface for pa in t inu . 

T h e walls of the H a l l of Science are of 3-2 in-
f ive -p ly Douglas f i r l amina ted board, secured to the 
wal l studs by battens, in uni t s 4 x S f t . In case.-
where the battens were used \ e r t i c a l l \ - i t was b u t t -
jo in t ed , and on hor izon ta l j o i n t s and where j o i n t s 
were exposed it was ship-l. i i) |)ed. 

T h e stud wa l l const ruct ion is kepi outside thestei-l 
f r ame , w i t h the wal l co \ e r i ng ( b o t h exter ior and 
in te r io r ) i)laced on ei ther side of the studs. The air 
space between the outside and inside co \ e r i ng ser\es 
as wal l insu la t ion . . \ t ire stop, the f u l l d e p t h of the 
studs, is placed at the mid-po in t of each stor\-. 
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Rail ings on siairw ays and around terraces on the 
b u i l d i n g are of an open type . A welded ra i l 
w hich clips over the coping has been used, the roof­
ing membrane being carried o\"er |)arapet under 
coping to serve as f lashing. I t thus el iminates pierc­
ing and expensive flashing. 

Ventilation. Since the H a l l of .Science w i l l be in 
use on ly d u r i n g the summer and a u t u m n months , no 
provisions for a heating system have lieen necessary. 
.Ar t i f ic ia l ven t i l a t ion was required, however, and is 
supplied by an exhaust system expel l ing 4 cu. f t . of 
a i r per m i n u t e fo r every .sq. f t . of space. W i t h al l 
the l ights i n operation and the crowds of people 
w i t h i n the space, the amount of air m o \ e d in the 
bu i ld ing is based on a sufficient r emo\a l to main ta in 
an in te r io r temperature w i t h i n 5° of the exterior . 
Door openings, of which there are a great many , 
provide the fresh air suppK'. 

The space between the suspended ceil ing and the 
floor above is used for j ) lenum chamliers. T h e air is 
in t roduced by means of grilles proper ly d i s t r ibu ted 
in the cei l ing. P'an rooms are located in spaces not 
usHl)Ie f o r other purposes. 

T w o types of fans are used fo r c i r cu l a t i n j i air . 
One is a propeller type w i t h a direct connection 
motor . T h e other is a blower type w i t h a belted 
d r ive r . T h e fans are well d i s t r ibu ted to provide as 
c i | ua l d i s t r i b u t i o n of a i r as jjossible. I here are 
eighteen blower type fans in operat ion, located 
in the ( i r ea t H a l l , the octagonal lol)bies. t ind the 
first f loor below. Kighteen propeller t \ | ) e fans arc 
located in other parts o f the bu i ld ing . . \ to ta l of 
1.250.000 cu. f t . of a i r per m i n u t e is expelled f r o m 
the b u i l d i n g by the use of this ven t i l a t ion system. 

Lighting. T h e Ha l l of .Science presents some 
interes t ing developments in a rch i tec tura l l i i ihi i ic^ 
ai n igh t . B y m a k i n g the l i gh t i ng a par t of the 
archi tec ture , w i t h provision fo r the ins ta l la t ion of 
l ights in the plans, the possibilities of l i g h t i n g as a 
decorat ive feature accenting the architect ural elTeci s 
have been realized. .-Ml the archi tec tura l l i gh t i ng is 
indi rec t . 

(•aseous tubes, 15 m m . in diameter, have been 
used to a L i i c . i i extent on the exterior. .Mtogether, 
4.760 f t . of t u b i n g have been used — the largest 
a m o u n t ever employed on any one surface in the 
annals of a rch i tec tura l l i gh t ing . 

T h e faces of the twelve ta l l pylons which rise at 
the n o r t h approach are ind i r ec t ly l ighted by 1.2M0 
f t . of red colored t u l i i ng . The efl'ect is that of lon!.i. 
shadowless lines of l igh t . The var ia t ion in intensi ix 
is a lmost impercept ible to the eye. regardless of how-
close to the l ights the s|)ectalor stands or how far 
away he is f r o m them. The four sides of the 1 76-f t . 
tower are i l l umina ted b\- 2.700 f t . of gaseous tub ing . 
< ) i i the south and west sides of the tower the t u b i n g 
is red; on the ea.st and nor th sides i t is blue. 

The electrodes in t!ie tubes are of an advanced de­
sign. .Ml lead-covered cables are used in the sec­
ondary leads, and an unusual method of ho ld ing the 
tubing in the mul l ion has been developed, so that 
no socket is rec|uired. thus e f fec t in i j considerable 
economies in ins ta l l a t ion . . \ t o t a l of 12.S t r ans fo rm­
ers is required to p r o \ i d e energy for i l l u m i n a t i n g 
these tubes and those emj) loyed in the C»reat H a l l . 

T h e exter ior wal l surface of the C.reat H a l l fac ing 
the c o u r t y a r d presents an uimsual i l l u m i n a t i o n in 
si lhouetted grilles. \ '-shaped ba\s . ex tending the 
f u l l height of the fat,ade have been instal led w i t h a 
facing perforated in a j i a t t e rn representing an ab­
stract design of three branches. T h e y extend .300 f t . 
along the ent i re w i d t h of the w a l l . Behind each \ ' -
shaped bay a r e v o K i n g shaf t has been placed on 
wh ich are moun ted various colored projectors the 
ent ire height of the bay. A s the projectors revolve 
behind the gr i l le s lowK changing t in t s of colored 
l ight fo l low one another. 

JAMB 
(head similar) 

MULLION 

A typical detail nl one of the entrance door jambs 
and mullions. The doors are installed in the stud 
walls shown in section on the opposite page 

On the s ta i rways leading f r o m the terrace in to 
the c o u r t y a r d , louvered l i i ih t s have been placed on 
each side of the stairs on l O - f t . centers. In the court-
\ a r d and at other ef fect ive poin ts floodlights have 
been placed to comi)lement the };aseous tube i l l u m i ­
na t ion , so as to emphasize the mass of the archi­
tecture. 

T h e in ter ior l i g h t i n g of the H a l l of .Science offers 
some unit iue effects. In the Oreat H a l l incandescent 
lamps provide the desired in tens i ty of l i gh t and 
.\eon tubes are used for decorat ive pur|)oses. A long 
the axis of the ceil ing three r ibbons of l ight are pro­
duced by concealed t ub ing . I n a l l , 780 f t . of tubin;^ 
in blue and green are u t i l ized for this effect , l-aght 
sets of louvered co\-es in a series of d rop ceilings 
that extend the f u l l length of the hal l provide an u n ­
usual l ight ing spectacle. Thisschemehasl)een worked 
out f r o m a design po in t of view to ob ta in suff icient 
i l l u m i n a t i o n in the room and to produce the effect 
of l ight grading gradualK" down f r f ) m f u l l i l l umina -
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T w o methods employed in 
lighting the Hal l of Science. At 
the left is a night view of the 
north facade. The twelve pylons 
are illuminated by means of 
neon tubes complemented bv 
floodlights at the base. Below 
is a view of the interior lighting 
in the Great Hall where the 
neon tubes are concealed by a 

svstem of suspended coves 

t i on a t the cei l ing to a d i m effect at the floor. B y 
th is means exh ib i t s placed on the floor or in booths 
sur rounding the floor w i l l dominate , due to their 
i n d i v i d u a l l igh t . The\- w i l l s tand out in contrast t o 
the seemingly d i m l i gh t i ng effects a round them. 

A s tandard boo th sys tem has been developed 
w hich w i l l p rovide four 200-wat t fixtures [)er u n i t , 
m a k i n g a to ta l of 800 w a t t s per booth , or t w o w a t t s 
per sq. f t . A n ingenious me thod to provide par t of 
the corr idor l i g h t i n g f r o m the i l l u m i n a t e d signs o f 
exhibi t booths has been worked ou t . In sign 
troughs 25-watt sockets are instal led on 1-ft. centers. 
. \ n indi rec t l igh t is achieved to i l l u m i n a t e the sign 
in f r o n t of each exhib i t booth and to u t i l ize the waste 
light to i l l umina te the corr idor . T h e si^n t idughs 
used can be w i r e d a t the bench and ins ta l led in 
place a t a m i n i m u m cost. T h e i n t e n s i t y o f the c o r r i ­
dor l i g h t i n g w i l l be about 75 per cent of the i n ­
tensi ty of the l i gh t of the exh ib i t booths. T h e in te­
r ior s ta i rways and ramps leading f r o m one le \e l 
t o another w i l l be i l l u m i n a t e d b y ind i rec t l i g h t i n g . 

T h e method of electrical w i r i n g in the H a l l of 
-Science is one of the most unique cons t ruc t ion 
features. T h e main feeders enter ing the b u i l d i n g are 
d i s t r i b u t e d i n a 5 x 5 i n . meta l l ic raceway. T h i s 
raceway w i l l hold sixteen 00 cables. Fuse boxes are 
a t tached to the raceway a t a n y convenient po in t , 
thus reducing the secondary d i s t r i b u t i o n t o abou t 
one- th i rd of w h a t is o r d i n a r i l y used. For signs and 
cor r idor l i g h t i n g a smaller meta l l ic raceway, 
2 x 2^2 i n . , launched fo r the sign type of socket, is 
u t i l i zed . T h i s smaller raceway can l)e made f)n the 
bench and instal led a t a m i n i m u m cost. 

T h e s tandardiza t ion of the sizes of wire has been 
an i m p o r t a n t economy measure. Prac t ica l ly a l l the 
wire fo r feeders is 00, and No . 12 fo r .secondary dis­
t r i b u t i o n . T h e four fireproof t r ans former vaul t s i n 

the Mal l of Science are of 600 k \ a capacilx' each. 
T h e swi tchboard , wh ich is located in a fireproof 
vau l t ad jacen t t o the transf<jrmer room, is of wood 
cons t ruc t ion on w h i c h are moun ted t o t a l l y enclosed 
bus bars and safety switches, m a k i n g i t a dead 
f r o n t panel. 

On account o f the windowless na ture of the b u i l d ­
ing , i t has been necessary t o ins ta l l an emergency 
l i g h t i n g system. T h i s is ins ta l led a t f requent in te r -
v^als th rough a l l corr idors, halls and exits . The 
corr idor l i gh t i ng is a duplex system. I t operates on 
a regular A . C . system, b u t in case of i n t e r r u p t i o n 
the l i gh t i ng is t h r o w n on to batteries, f r o m which 
i t m a y be swi tched back to the A . C . system when 
i t resumes service. 
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CAN HOUSING BE FINANCED? 
B Y 

A L T O N L . W E L L S 

F^ROM the standpoint of the architect, housing 
presents some interesting possibilities both for 

professional achievement and for profit, when, if and 
as it can be financed. Better design, simplification of 
construction methods, enactment of remedial and 
constructive legislation and provision for adequate 
financing are necessary to progress in this field. Of 
all the problems involved, financing appears to be 
the most difficult of solution, and architects can no 
longer, "Let George do i t . " They must help in find­
ing "George." 

The financing of group housing is especially diffi­
cult because of its peculiar conditions. For instance: 

1. Group housing involves the expenditure of large 
sums of money which necessitates securing capital 
and mortgage money in large amounts. This require­
ment automatically eliminates thousands of capital 
sources and lending agencies which are unable to 
handle transactions of this size. 

2. Funds must be secured at low interest or divi­
dend rates. I t has been pointed out, for example, 
that a 1 per cent reduction in interest rates would 
jjermit an 8 per cent reduction in rental charges. 
Experience indicates that mortgage loans should not 
bear a higher interest rate than 5 per cent, and that 
annual dividends should not exceed 6 per cent. 

3. Provision must be made for amortizing bor­
rowed money over a long period of time, on an easy 
payment basis. 

4. Money must be secured, both for equity and 
mortgage financing, at a low initial cost as regards 
commissions, brokerage or other lending charges. 

In addition to these rather onerous restrictions it 
must be remembered that group housing is still in 
its infancy, and while it has shown, in a considerable 
number of instances, sound earning records, i t by no 
means has proved itself entirely attractive to 
financial interests and the general run of investors. 

There is no established system of group housing 
finance. In the past, when projects have been initi­
ated, funds have been found wherever and however 
possible. Financing methods were adapted to cir­
cumstances. With increasing interest in group hous­
ing, however, more thought is being given to the 
formation of plans that consistently will piovide 
needed capital for sound undertakings. 

Up to date a high percentage of all gioup housing 
has been sponsored and financed by two general 
groups of organizations: (1) philanthropic or semi-
philanthropic individuals or groups and hy indus­

trial concerns, (2) limited dividend corporations. 
Fiom the first class of sponsors there is little help to 
be drawn in the formulation of a general financing 
system for future use because the financing in these 
cases has usually been provided by individuals, es­
tates, foundations or insurance or industrial com­
panies. Their experience is valuable, however, in so 
far as i t pertains to the earning records of the 
projects erected by them. Furthermore, the fact that 
a very considerable portion of all group housing has 
been developed hy individuals or organizations of 
this nature should indicate to the live prospector for 
new business that here is a field well worth consider­
ation on the assumption that its possibilities have 
by no means been exhausted. 

Limited Dividend Housing Companies. These 
companies, as a rule, have secured their primary 
financing by means of institutional mortgage loans. 
Equity funds and operating capital usually have 
heen provided hy means of stock sales. The fact that 
limited dividend companies have been able, even in 
the pioneering stage of large scale housing, to secure 
financial backing for an impressive number of 
piojects, the total costs of which amount to millions 
of dollars, offers encouragement to the belief that 
.sound undertakings of this kind can he financed. 

Limited dividend housing companies constitute, 
in practice, a partnership between private capital 
and the State. The companies are limited in the 
earnings which they may pay on indebtedness, and 
in some other particulars, while the State, by way of 
compensating advantages, allows them tax exemp­
tion for long periods on the buildings which they 
erect, and on the income derived from the funds 
invested. 

The New York State Housing Law, enacted in 
1926, is a good example of this type of cooperating 
legislation. This Act provides that any three or 
more citizens inay go into the business of building 
houses by limiting their dividends to 6 per cent of 
the equity invested; that the rental of buildings 
erected be limited to vS12.50 per room per month in 
Manhattan and to $\l per room per month else­
where; that they may borrow not to exceed two-
thirds of the total cost of their projects at 5 per cent 
per annum; that cities in which they operate may 
exempt their buildings from taxation for 20 years; 
that the income fiom moneys invested, both as to 
mortgage and as to equity, is exempted from all 
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.State taxes: and t l iat , i n i r m l i c r of the .St.nc I biu.-in;..; 
Hoard shall be a lways a member of the i r boards of 
directors . The law also provides that ou t of excess 
income a reserve f u n d of 12 '/2 per cent be set aside 
to provide for possible defici ts , and tha t a l l f u r t h e r 
surplus be applied t o w a r d a reduct ion of rents. T h e 
law especially encourages cooperative ow nershi]). 

Organizat ions under th i s law may borrow u p to 
two- th i rd s of the cost o f i t s operat ions. T h e balance 
iHust be provided by raising capi ta l funds , wh ich , i n 
no event, are to recei\c more than 6 per cent annual 
d ividends . Th i s plan and somewhat s imi la r ones 
opera t ing under l ike laws i n o ther States have 
proved to be qu i t e u n i f o r m l y successful w h e n 
carried o u t under competent management . 

Cond i t i ons G o v e r n i n g Large Scale H o u s i n g 
P r o m o t i o n . From an examina t ion of the whole 
subject of large scale housing, w i t h s|)ecial a t t en t ion 
given to the financing of such projects, i t is apparent 
tha t c o n f o r m i t y to cer ta in condi t ions is essential i f 
the p romot ion of s u c h under takings is to be carried 
out w i t h succ i >>. 

1. Large scale housing is contempla ted p r i m a r i l y 
for the lower income groups. Hence the revenue t o 
be expected f r o m such projects , whether i t be in the 
f o r m of rental charges or sales re turns is sure to be 
small in comparison w-ith other non-group ojx-ra-
tions. T h i s cond i t ion imposes the absolute necessity 
of economical b u i l d i n g and financing, as wel l as 
exix-rienced and s k i l l f u l management, i f funds i n -
Nested are to earn a satisfactor>' r e tu rn . 

2. Large or s |M'Culative returns cannot be ex­
pected f r o m funds in\"ested in large .scale housing. 
1 his fact indicates t h a t financial back ing for such 

I)rojects must be sought p r inc ipa l ly f r o m conserva­
t i ve investors and ins t i tu t ions , f r o m publ ic-spi r i ted 
p r iva te weal th or f r o m Government sources. 

3. Money invested in large scale housing w i l l not 
be returned q u i c k h ' . because of the nature of the 
under tak ing . 

4. Outside of ph i l an th rop ic and indus t r ia l enter­
prises funds fo r equ i ty financing must be ohiaim-d 
largely f r o m the i i u e s t i n g publ ic . W h i l e the earning 
experience of housing projects to date has been gen­
eral ly favorable , this t ype of inves tment is s t i l l in 
i ts i n i t i a l stages. F^xtensive p romot iona l and educa­
t ional w o r k w i l l have to be done w i t h po ten t ia l 
investors before their dollars flow f ree ly i n t o opera­
tions of this k i n d . 

5. F inancia l requirements w i l l \ a r y w i t h the 
type of operat ion contempla ted . M o r e capi ta l funds 
w i l l be needed for a rental project than w i l l be 
needed f o r a cooperat ive under t ak ing where d o w n 
payments w i l l help finance the cost. 

6. F'ederal and State governments can help t o 
insure stable and am[)le income on large scale hous­
ing investments by passing legislation t ha t w i l l 
help o[)erating comi)anies to lower costs. T h e he lp 

of these bodies should be sought. F-xainples of such 
he lp fu l legislation include tax exeiTiption statutes, 
law s g i v i n g housing companies the r i gh t of eminent 
domain in the assembling of bu i ld ing plots, author­
izat ions fo r the ins ta l l a t ion of publicl>- financed 
u t i l i t i e s , a n d financial aid such as tha t provided b y 
the Federal Emergency Relief and Cons t ruc t ion 
A c t of \9M which permits the R e c o n s t r u c t i o n 
iMiiance Corpora t ion to lend funds to mer i tor ious 
large .scale housing projects . 

7. Real hou.sing, because of the size of i ts opera-
l ions, must be classed w i t h big business. Conse­
quen t ly , i t seeiHs cer ta in t ha t on ly companies 
organized for large scale oix-ral ions, w i t h ample 
funds available, anrl w i t h an experienced and 
capable personncd, w i l l be l i ke ly to e n j o y the conl i -
ilcnce of investors and financial i n s t i t u t i ons . 

8. D u r a l a l i t y of the i m e s t m e n t w i l l be an i m -
l )or tant fac tor in a t t r a c t i n g funds to large scale 
housing. Ot i a l i t y of materials . ind w o rkmansh ip must 
not be sacrificed to low lirst cost i f this field is t o 
secure and hold financial I jacking . 

Plans Suggested f o r Securing Financia l B a c k i n g . 
-A considerable immber of plans f o r financing large 
scale housing oi)ei 'ations were b rough t f o r t h at the 
President's Conference on Home B u i l d i n g and 
1 lome Hwi ie rsh ip . Inc luded were: 

1. Housing to be b u i l t and financed l) \- Federal. 
State and mun ic ipa l gov ernments . 

2. Government cash subsidies to l i m i t e d d i v i d e m l 
companies. 

3. Loans on easy terms to l i m i t e d d iv idend com-
paines. Such funds to be secured f r o m the sale of 
Federal or State lK)nd issues, or by means of a cen­
tral mortgage bank, in te rmedia te credi t banks, or 
.St.lie housing banks. 

4. Partnerships between ])ublic au thor i t ies and 
pr iva te enterprise: T h e ( l o \ c r n m e n t to ob ta in and 
(lear sites and develop parts of t hem as parks ; the 
balance of the land t o be sold to p r iva t e operators 
as sites fo r housing |)rojects to be erected under 
Government superx'ision or con t ro l . 

.S. Organiza t ion of p r iva te finance corporat ions 
which wou ld supply e q u i t y money to mer i to r ious 
under takings. P'unds to be provided by manufac turers 
of b u i l d i n g materials , or by t he sale of housing bonds 
to the invest ing publ ic . 

6. Special unemplov nient relief funds to be raised 
by local campaigns through con t r ibu t ions , or by the 
sale of housing se( i i r i t ies . These funds to be used 
to provide e q u i t y financing fo r l i m i t e d d i v i d e n d 
housing companies which w o u l d erect large scale 
housing, on which jobs unemplovcd mechanics 
w o u l d be used. 

7. Cooperat ive housing to I;)e financed in part be­
labor unions or other special groups, some of the 
members of wh ich wou ld purchase apar tments in the 
bui ld ings to be erected. 
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H. Buildi i iRs, by munic ipal i t ies , of housing; to be 
rented to their own employes. 

9. Investment , by foundat ions and ph i lan throp ic 
organizations, of their capi tal f unds in large scale 
housing. 

10. T h e organizat ion, b y the Federal (".o\-ern-
ment , of a series of In te rmedia te Cred i t Banks 
s imi lar to the Federal In termedia te Cred i t Bank in i i 
System now i n opera t ion i n the ag r i cu l tu ra l f ie ld , 
the capi ta l of such banks to be supplied by the 
( i o v e r n m e n t or by subscribing member ins t i tu t ions . 
T h i s system to p rov ide ready discount fac i l i t ies f o r 
equ i ty financing and to supplement the resources of 
exist ing mortgage lending ins t i tu t ions . 

11. T h e development of a financial pool, or ac­
ceptance corpora t ion , which wou ld provide credit 
instead of e q u i t y financing. T h i s credi t to be used in 
the purchase of bu i ld ing materials . Such a corpora­
t i o n to be organized by the larger and more substan­
t i a l m a n u f a c t u r i n g industries in the b u i l d i n g 
material field. 

12. T h e inves tment b y the Federal C o v e r n m e n t 
of contempla ted unemployment relief appropr ia­
t ions i n large scale housing: the Cove rnmen t to 
supply one-half of the e q u i t y money, the balance t o 
be provided by pr iva te investors, w i t h a 50 per cent 
first mortgage as p r i m a r y financing. 

H o w many of these suggestions w i l l ever be de­
veloped to the po in t of def in i te act ion is problemat­
ical . I n one instance, at least, actual aid w i l l have 
been prov ided b y the Federal (government under 
the terms of the " Fmergency Relief and Construc­
t ion A c t of 19.S2," i f the requirements of the act can 
be met by prospective borrowers. 

Section 201 (2) of this .Act reads: " T h e Recon­
s t ruc t ion Finance Corpora t ion is author ized and 
empowered to make loans to corporat ions fo rmed 
w h o l l y f o r the purfK)se o f p r o v i d i n g housing f o r 
famil ies of low income, or for reconstruct ion of slum 
areas, wh ich are regulated by State or munic ipa l 
law as to rents, charges, capi ta l s t ructure , rate of 
r e tu rn , and areas and methods of opera t i (m. to aid 
in financing projects undertaken by such m r i x i r a -
t ions which are se l f - l iqu ida t ing in character ." 

Deta i l s of the regulations governing the g ran t ing 
of housing loans and directions for m a k i n g appl i i a-
t ion for them, are given i n a c i rcular (C i rcu la r So. ?>) 
issued by the Reconstruct ion Finance Corpo ra t i on . 
T h e pr incipal regulat ions set f o r t h are: 

I . Loans m a y be made on ly to corporat ions 
f o r m e d w h o l l y fo r the purpose o f p r o v i d i n g housing 
fo r famil ies of low income, or for the reconstruct ion 
of s lum areas. 

2. N o loan can be made unless the ap | ) l icant cor­
pora t ion is regulated by State or munic ipa l law as 
to rents, charges, capi ta l s t ructure , etc. Borrowers 
who contempla te m a k i n g appl ica t ion fo r loans are 
directed to determine whether such a law is i n force 
i n the place where projects are to be erected. 

Projects must be se l f - l iqu ida t ing in character. 
4. Projects should be approxcd local regulatory 

Ixxlies before appl icat ions are made for loans. 
5. Loans m a y be made fo r a period no t exceeding 

ten years. 
6. A l l loans must be adequately secured. 
7. Loans must be made pr ior to January 2.?, 19.U. 
(S. Loans w i l l not be made for the purpo.se of 

r e f u n d i n g o r re f inancing obl iga t ions already ou t -
.•^t.Hiding. 

9. N o fee or commission m a y be charged for mak­
ing loans. 

10. N o res t r ic t ion seems to have been made in the 
A c t , or in the c i rcular ( \ o . .^). which wou ld prevent 
the use of loaned mone\ ' for equ i ty financing. 

The jireatest s t u m b l i n g block to immedia te ac t ion 
fo r borrowers w o u l d appear to be the possible lack 
of a local law regula t ing rents, charges, capi ta l 
s t ructure , etc., of bo r rowing corj)orati()ns. For­
tunate ly , the A c t provides tha t such a law m a y be 
either a .State s t a iu l c or a munic ipa l ordinance. 
This proviso gives bor r f )wing corporat ions the 

o p p o r t u n i t y of seeking needed legislation f r o m their 
munic ipa l author i t ies w i t h the chance of ge t t ing 
{|uicker results than w o u l d l)e possible were i t neces­
sary to w a i t for the enactment of a law b y State 
legislators. 

.Applications for housing loans must be made i n 
w r i t i n g to the Reconstruct ion Finance Corpora t ion 
a t i t s off ice, 1825 H Street . N . \ \ .. W ashington. 
1). C. N o fixed or p r in ted f o r m of appl icat ion has 
been provided , bu t the i n f o r m a t i o n required of each 
appl ican t is descril)ed a t length in the circular . 
Necessar>' da ta include a f u l l descript ion of i l i c 
project , i ts nature and cost, proposed p lan of fi­
nancing, es t imated revenues, credi t s tanding of the 
applicant and legal status of the under tak ing . 

A n d the Equity. ' Look ing ahead, w i t h loiig-range 
pi-rspective, and apart f r o m any financial a id wh ich 
m a y be provided b y the Federal or S ta t i ' govern­
ments, i t is evident tha t the m a j o r problem i n 
large scale housing finance is go ing to be the a b i l i t \ 
of housing companies to secure a suff icient volume 
of equ i ty funds , at reasonable cost. W i t h a cont inued 
favorable earning experience, ample first mortgage 
mone\" probably can be obta ined f r o m ins t i t u t i ona l 
sources. B u t e ( |u i ty money, i n volume, mus t come 
mos t ly f r o m the inves t ing publ ic . N o great number 
of investors at the present t ime have l)een e.xcited 
or much interested i n th is t y p e o f securities. .A long 
period of in te l l igent p romot ion work , on the par t of 
architects, builders, mater ia l manufacturers , i i i -
M stment bankers and other interested parties w i l l 
be re(|uire(l before these needed dollars w i l l gra\-i-
ta te readi ly t o w a r d large scale housing projects . 
The t ime to begin such p romot ion work is now. 

In the meant ime, i t is by no means necessary to 
abandon the idea of large scale housing develop-
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ments . Such projects can. and w i l l , be l inanced, a l ­
though i t w i l l not be possible t o ob ta in e q u i t y funds 
now w i t h the ease which m a y he expected when 
investors have been educated to a po in t where they 
w i l l readi ly absorb stock issues fo r such i)urp()ses. 

Plans f o r raising e q u i t y m o n e y today , t h a t are 
w o r t h considering and w o r t h p u t t i n g to the test, 
m a y we l l inc lude : 

1. T h e a t t e m p t to interest some publ ic-spi r i ted 
f o u n d a t i o n , estate, or i n d i v i d u a l of suff ic ient re­
sources, i n the f inanc ing of an unde r t ak ing of this 
t y p e ; the social and economic purposes of the enter­
prise, rather t h a n " p r o f i t s , " being the pr inc ipa l 
selling argument . 

2. T h e f o r m a t i o n o f a f^roup o f less w e a l t h y i n ­
s t i tu t ions or ind iv idua l s , of the character men t ioned 
above, whose pooled resources w o u l d p rov ide the 
required funds . 

3. T h e finding of an owner of an unencumbered 
t r ac t o f g round sui table f o r housing development , 
w h o w o u l d be w i l l i n g to take a s tock interest i n the 
pro jec t i n lieu o f a cash p a y m e n t f o r his p r o p e r t y . 

4. T h e organiza t ion of a group composed of i l ic 
owners of the ground, the bui lder , the archi tec t , a n d 
possibly some of the i r close f r iends or business 
associates, each of w h o m w o u l d be w i l l i n g t o con­
t r i b u t e l and , services or cash to a j o i n t f u n d su f f i ­
cient i n amoun t to prov ide e q u i t y financing. 

5. T h e o f f e r i n g o f a regular s tock issue, b y the 
sponsors of the pro jec t , to a selected l ist of prospects 
k n o w n t o be f a v o r a b l y dispo.sed t o w a r d in ide r tak-
ings f u r t h e r i n g the pub l ic welfare . 

6. En l i s tmen t of the services of an inves tment 
bank ing house wh ich w o u l d underwr i t e or place a 
stock issue cover ing e q u i t y financing. 

7. T h e in te res t ing o f some large i ndus t r i a l o r 
commercia l company which m i g h t pa r t i c ipa te in a 
large scale deve lopment f o r the purpose o f p r o v i d i n g 
its employes w i t h low-cost homes. 

8. T h e inaugura t i on of a c iv i c campaign, backed 
b y local commercia l bodies, social service agencies, 
f r a t e rna l groups, and other s imi lar organizat ions, 
the purpose of wh ich w o u l d l)e to arouse interest i n 
p r o v i d i n g suitable low-cost housing f o r the com­
m u n i t y ' s less w e a l t h y cit izens. T h e ra is ing o f the 
needed funds to be under taken by the various groups 
interested. 

Experience o f Ex i s t ing Projects . Comple te details 
of the financial set-up and experience of most hous­
ing projects are no t avai lable . A number of under­
tak ings have no t been i n opera t ion l ong enough t o 
make thei r experience of value. .Still others are now 
o n l y i n process o f deve lopment . However , the f o l l o w ­
i n g data re la t ing to several w e l l - k n o w n operat ions 
supp ly a pa r t i a l p ic ture of w h a t has been t a k i n g 
place i n this depar tment of b u i l d i n g finance. 

MiCHio.w Bor i .EVARD APARTMENTS. Erected in Chicago 
for colored at a cost of S2.700.(M)0. Mortgage of ahoiil .SO 

per cent was used. PIquity linanced by Julius Rosenwald. 
.Apartments are rented. Have had about 95 per cent occu­
pancy. Project paid 5 per cent net in 1930. 

J O H N D . ROCKEFELLER. JR. PROPERTIES. Comprise five 
l)roji-cts erected at Bayonne, N . J., M o t t Avenue. Bron.x. 
New ^'ork City, and Harli-m. Ni-w ̂ 'o^k City, where the 
Paul Laurence Dunbar Apartments for the colored were 
built. Total cost about 88.500.000. Except Bayonne build­
ings, all were sold as cooperatives. Financial experience has 
been satisfactory e.\cept at Mot t .Avenue. 

.METROPOLITAN L I F E INSURANCE COMPANY. Erected 
apartments on Long Island about 1924 for about 2,000 
families. Rented at $9 per room. Total investment between 
$8,000,000 and $9,000,000. Limited dividend operation 
under special statute. Practically 100 per cent occupied at 
all limes. Large waiting list. Financed l)y company. Has 
shown net earnings of better than 6 per cent. 

BRIDGEPORT HOUSINC; COMPANY, BRIDGEPORT, C O N N . 
Purchased from Federal War Housing Boards, or has 
erected, about 900 houses located in i'wv (lilTcrent com­
munities. Used principally h\ industrial workers. Financed 
mostly by local industries. Has been in operation from ten 
to twelve years. Shows consistent earning of 6 per cent. 

C I T Y AND SUBURBAN H O M E S COMPANY, N E W Y O R K , 
N . Y . One of the pioneer companies in group housing. I n -
\estment reported to be about $11,000,000. Have been 
operating for a number of years. Earnings 10 per cent. 
Pay 6 per cent dividend on stock. Are reinvesting surplus 
in additional housing. 

The following are limited dividend housing companies: 

.AMALGAM.VTED CLOTHLNH; W ORKERS U N I O N . Erected a 
cooperative unit in the Upjier Bronx, .\ew A'ork City, for 
its members. Cost $1,925,000. Metropolitan Life Insurance 
Company loaned $1,200,000 on this project for 20 years 
at 5 per cent. Ecjuity sold to owners at rate of $500 per 
room. One-half of this amount was provided for each pur­
chaser by the Amalgamated Credit L'nion. a subsidiar>-. 
The l)alance of $250 per room was coxered l)y notes of 
purchaser, which notes were endorsed b)' The Forward, a 
foreign language newspaper, and then discounted by the 
Amalgamated's bank. 

A second unit was erected on ( i rand St., New ^'ork Ci ty . 
Cost $1,500,000. First mortgage loan of S900,0(K) made by 
Bowery Savings Bank. Apartments sold at rate of S500 per 
room. $150 cash down payment, the balance payable over 
a [jcriod of ten years at 5 per cent. 

W ASHINGTON SANITARY H O U S I N G COMP.VNV. W ASHING­
TON, D . C. This is a limited dividend comi)any that has 
I)een in operation for 35 years. The company has confined 
iuself to building two-story apartments. I t aims to provide 
reiiicd c|uarters for the people of most moderate incomes. 
Ai)artments range from two rooms and bath to five rooms. 
Apartments are all rented and the company has never sold 
any luiildings. The comjiany was organized with stock­
holders ha\ ing philanthropic motives. Dividends, originally, 
were limited to 4 per cent but this rate was later raised 
to 5 per cent. Earnings have Iteen sufficient to pay all divi­
dends and in addition a depreciation fund of 2 per cent per 
annum has been set aside. There is also a surplus fund. 
When additional funds for opi-rating were needed, they 
were borrowed temporarih- from some financial institution. 
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AN INDUSTRIAL APPROACH TO HOUSING 
A COMPARISON OF COSTS AND CONSTRUCTION* 

C O M M O N TYPE 

CJMTINUOUS .WALL FOOTINGS 
eon. EXTERIOR DCAniNO WALLS 

ireMs 
HAIVO EXCAVATION 39 vol @ 2.°" 

fionr^l 720 SO. fT.I^ ISi 

CONCntTf fOOTINGS 1 YDS @ 12 OO 

coNcnere fouNDATion isyos @ iz.oo 

OACK FILLINa n YDS @ I SO 

COST 

y 7a .OO 

loe.oo 

I06.00 

ISb.Oo 

25.5(3 

. J . _L. 

B O W M A N LATEST TYPE (§) 

O N E FOUNDATION i L A Q ONLY 

UNDER. STAIR TOWER. 

JTBAM SHOYCL EXCAV. IS YOS (<i> 60 f 1 OO 

exT/KA (MIN nATe f20'">OAVj II.OO 

TOTAL f 4 7 5 . SO 

TIMB KEQUlftED lA DAYS 

NO fonnS OK FOUNDATION VJALLi 

coNcnere FILL. a. YOS <« lo.oo 

aACKFILLINd 2 YDS @ I SO 
Sua TOTAL 

6 STEEL ROOF musses (ALII'^B) 

SHOP MADE ZBO Las EACH 

TOTAL 

TIME IKSQVin.BD I DAY 

O.OO 

20.00 

3.00 

^ 4 3 0 0 

62. OO 

IT 
II II II 

tib ih ifii t!b db ih 
BOWMAN P R E L I M I N A R Y T Y P E © 

COLUMN F O O T I N G S UNDER. 

A L T E R N A T E M U l . L I O N S 

ITEMS COST 

HAND EXCAVATION 21 YDS <D 2.00 ^ 42.OO 
NO FonMS rKEQuineo 0 OO 

CONCnETE FOOTINGS. S YDS ^I2.<»> bO-OO 

FOUNDATIONS NONE O.OO 

BACKFILLING lb YDS @ I. SO 24 OO 

SUB TOTAL ^ I26.00 

NIULLIOMS USED AS COMPKESSION COLS. 

LAnCEn. Sl2E^ ADDITIONAL COST loi-FT Id OO 

^lOS- T^TAI ^ I42.00 

TIME nEQumED 4 DAYS 

T A B L E O N E 

The accompanying tables w i t h their explanations by I R V I N G H . B O W M A N supplement his article 
published in the July issue, regarding a series o f houses for industrialized reproduction designed by 
B O W M A N BROTHERS, architects. The tables deal largely w i t h the structure of the houses and con­
stitute an interesting method o f analysis as an aid in the final selection o f material assemblies 

n p H E cost and erection t i m e da ta ^ iven in the 
A f o l l o w i n g tables have been supplied b y mate r i a l 

manufac turers and the most reliable contractors 
in the Chicago area. Performance da t a on each 
mate r i a l have been supplied b y tests o f the U n i t e d 
States Bureau o f Standards, Co lumbia U n i v e r s i t y 
Laborator ies , A r m o u r I n s t i t u t e Laborator ies , and 
i n some cases by tests in the mater ia l manufac turers ' 
own laboratories. 

Countless mater ials and methods of f ab r i ca t i on 
were e l imina ted i n a p re l imina ry sur \ey , i n which 
all avai lable k n o w n materials were l isted under the i r 
respective u t i l i z a t i on headings, and a small number 
in each category were s i f ted ou t f o r f u r t h e r considera­
t i on . I n p re l imina ry e l imina t ion the considerations 
of p r i m a r y impor tance were : (1) A d a p t a b i l i t y t o 
indus t r ia l reproduct ion , na t ional merchandis ing, 
erection and d i s t r i bu t i on f r o m a central f a b r i c a t i n g 
p l an t ; (2) u t i l i t a r i a n ef f ic iency; (3) economy. 

*EUITOR'S NOTE: The material both in the taljles and in the 
explanatory text has been compiled entirely by Mr. Ir\'ing I I . 
Bowman of Bowman Brothers, architects, in the progress of 
their own work. T H E ARCHITECTUR.VL KORUM can assume no 
responsibility for the methods of compilation or the results. 

T a b l e One . T h e table above shows compara t ive 
t i m e a n d mate r i a l cost da t a o f the excavat ing and 
concrete w o r k for three houses of ident ica l size 
and fac i l i t ies . 

T h e f igures f o r t ype " A " i l lus t ra te the large 
a inoun t of hand labor, t ime and inater ial required, 
w h i c h caused i t s e l i m i n a t i o n . 

I f the steel t u b i n g w-indow mul l ions are used as 
compression columns as i n type " C " , they mus t 
be increased in size, whereas i f they are used as 
tension columns, they must be supported by trusses 
a t tached to the central s tair tower. B o t h addi t ions 
i n cost have been taken i n t o considerat ion. 

The founda t i on fo r the stair tower in type " B " 
is one sc|uare p i t , large enough f o r steam shovel 
operations, i n t o wh ich is poured mass concrete f o r 
level ing. T h e economy i n the use of the steam shovel 
is greatest when several homes are being erected i n 
the same c o m m u n i t y . 

T h e m i n i m u m of erection t ime required b y " B " 
permi t s the d i s t r i b u t o r t o ca r ry a smaller pay ro l l , 
a n d y ie lds a qu icker t u rnoxe r on his invested 
cap i ta l , wh ich results in a saving to the consumer. 
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S T R U C T U R A L F L O O R S 

D I A G R A M S 

24' 

S I Z E S O F 
M E T A L 

J//6 PIAT£ 
6 JUNIOIK BM. 

W E I G H T O F 
F L . PER. SO FT 

)0.36 

T O T A L 
T H I C K N E S S 

S A F E L O A D 
LDS PER SO FT 

I4S .0 

S E C T I O N 
M O D L / L U i 

3 . 0 I5 

R i L A T I V E EFF­
I C I E N C Y -

L O J / o 

COST P E R SO 
FT EIXECTED 

® - . / ' 
/ 

/ V 
/ 

3- 6" e. 3-
2 4 " 

/6 OA. TCP 
16 6A DOTroM 8.4 4 | I28 .0 2.7 — = 32 2/'i 8.4 '̂ i 

@ Corrugated webs 
/6 r.?/' 

206A WEB 
IBGAOOnOM 

A'. 2 m % f = 4 2 % 3 1 . 3 i 

24 •• 

/6 
2l? GA WEB 

IB 6A. BOTTOM 
&.06 259 .0 5 4 7 |1=72.7;„ 3 7 071 

24-

T .\ B L E T W" () 

Table T w o . T l u ' thrt-i- l \ i)cs of s t ruc tura l lloor 
(•(instruction shown abo \c Ix- ini j practicalK- c(iual 
f r o m the s tandpoin t of adaptabil i tx- to mass pro-
( Inc i ion , d i s t r i b u t i o n and erection f a c i l i t \ \ the\ ' 
were next considerecl f o r u t i l i t a r i a n eff ic iency and 
(conom)-. The t \ pical un i t uncler loaded condi t ions 
u. is found to re(|uire a section modulus of 2.70. 
!"> I)e . \ o . 1 could ha\-e been made th inner by usinj i 
I-beams instead of j u n i o r beams, b u t the floor 
\\cii.;ht would ha\"(' been increased and a thickness 
less than 6 i n . was not desirable, due to the plan of 
circulating; the w a r m air of the house hea t in j ; s\ stcni 
through the hollow spaces of the f loor cons t ruc t ion . 
In this dcsii;n sheet metal d u c t w o r k would be 
re(|uired especially fo r this purpose. T h e 16-j;aum' 
web of tN'pe No . 2 is stitTened against buck l i ng 
1)\- rolled-in corrugations. T h e design, not l ie ini ; 
|)crf('Ctly symmet r ica l a l iou t i ts neutral axis, is not 
as efficient as possible and was not easily adapted 
as a natura l duct s \s tem for heat d i s t r i b u t i o n . . \ 
new door, t \ p e No . ^ . was adopted, nearly s \n i -
metr ica l about i ts neutral axis, which yielded its 
ent i re cross section area fo r d u c t space w i t h o u i 
addi t ional sheet metal w o r k . T h e webs are cor­
rugated, the mater ia l being spot-welded in the shop 
b\- au tomat ic machine. I x pe \ f ) . 4 was then de-
\ eloped f r o m N o . 3 to serve bet ter as a duct s\ stem 
because of its greater area of cells. 

Tab le Three . For l inish f loor ing wear and resili-
<nce wi-re considered of f i rs t impor tance . The 

second consideration was cost. (" leanabi l i t \ was a 
t h i r d essential and acoustic \ a lue was last in i m ­
portance. T h e f i r s t combina t ion o f mater ia ls was 
selected as best f u K i l l i n i ; the re( |uiri-ments in 
comparison w i t h costs. 

Table Four. A l l of the assenililit's haxc sulTicieni 
r i g i d i t \ ' in 1 i n . th i ck slabs to m a i n t a i n the i r own 
shapes, which is one of the f u n d a m e n t a l re(|uire-
ments. W ei.uhts of the materials do not v a r y enouj ih 
to be an i m p o r t a n t consideration, all l)eing l i i ih ter 
than pla>ter of an e(|iud thickness. T h e first w,i> 
considered due to its almost imperv ious siuface. 
which re(|uires pract icalK' no maintenance. I t was 
discarded because of its slight t ire-retardance and 
its h igh cost. T h e second w o u l d be good acousticalK' 
if the caiu ' l iber side were exposed b u t wou ld be 
d i f f i cu l t to clean. T h e t h i r d , though easiK- cleaned, 
is acousticalK' poor and was therefore discarded. 
T h e high cost of the f o u r t h assembl\ ' caused its 
e l im ina t i on . The f i f t h t>pe was selected as the 
cheapest, most f i reproof , acousticalK' best as-
sembK' I'onsidered. 

Table Five. Par t i t ions .ti'c non-bear ing in all 
houses and need on ly be suf l ic ientK' s t rong to resist 
the loads of persons leani i i i i against them, but must 
be suf i ic ien lK ' elastic to avoid f rac ture thereby. 
Pa r t i t i on mater ials were selected wh ich gave the 
highest performance in (1) sound absorpt ion, (2) 
min imized maintenance. (.S) fireproofness, for the 
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F NJ 1 S H F L O O R I N G 

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

WHER.E R .EOUin .ED 

T O T A L 
T H I C K N E S S 
I N C L U D I N G 
S U O FLOOR 

T O T A L 
W E I G H T 

P E R . S O . FT. 
R E S I L I E N C E 

RELATIVE 
A C O U S T I C 
ABSOn.PTlON 

W E A R 
T O T A L C O S T 
P E R . S Q . F T . 
I N S T A L L E D 

l/Q LINOLEUM '/•£' CORKBOARD 5" 
8 GOOD EXCELLENT OOOD 

3//6" p-uBBen. TiLB FELT 
5 •• 
16 f.80 EXCELLENT COOD EXCELLENT 3 4 ^ 

S/I(a CORK TILL FELT 
7 •• 
lb .72 EXCELLENT EXCELLENT FAIR 19 k 

l/Z" MASONITB TILB FELT 
5 •• 
& 2.50 FA IK FAIR OOOD 28^ 

3 / / 6 ' ASPHALTIC TILB FELT 5 •• 
BRITTLE NOT COOD GOOD 

T \ B L E T H R E E 

C F I L I N G F 1 N 1 S H 

D 1 A G R A M 
5 H O W I N G 

J O I N T 

D E S C R I P T I O N 

C O R E S U R F A C E 

F I N I S H E D 
T H I C K - h J E S S 

W E I G H T 

I N L B S . 

P E R S O . FT. 

S W E L L I N G 
A N D 

S H R I N K A G E 

F I R E 
R E T A R D A N C E 

R E L A T I V E 
A C O U S T I C 

A D S O R P T I O N 

C O S T 

C O M P L E T E 

I N S T A L L E D 

/ -' S PLY FIR 
PANEL 

' / / ( , SHEET OF 
PHENOLIC RESIN 

CEMENTED TO 
BOTH SIDES 

3 . 8 SUSCEPTIBLE SLIGHT SLIGHT 95^ 

/ - 2 PLY 
CELOTEX 

'/B ASBESTOS CEMENT 

BOARD VENEERED 

TO ONE SIDE ONLY 
2.6 SUiCEPTIBLE SLIGHT NONE 

I "- BOARD OF 
CEMENT COATED 

WOOD FIBER 

24 6A. SHEET STEEL 

BOTH SIDES 
3.5 SLIGHT EXCELLENT NONE 

I - BOARD OF 
CEMENT COATED 

WOOD FIBER 

'/lb SHEET OF 

CASEIN PLASTIC 

ONE SIDE ONLY 
16 

2.2 SLIGHT GOOD SLIGHT 2 6 4 

r-BOARD OF 
ROCK WOOL WITH 

22 a A STEEL BACXINA 

NATURAL SURFACE 

NOT VENEERED 
2.5 NONE EXCELLENT GOOD 144 

T . \ B L E F O L' R 

P A R T l T l O n S 

N O . V E N E E R I N G M A T E R I A L C O R E / M A T E R I A L 
F I N I S H E D 
T H I C K N E S S 

W E I G H T P E R 
S Q U A R E FOOT 

F I R E 
R E T A R D A N C E 

R E P A I N T I N G 
C O S T P E R 

S O F T . 

1 76 ASBESTOS CEMENT BOARD 2 PLY CANE FIBER BOARD I1/4- 2.2 SLIGHT REQUIRED $0.22 

2 STEEL 2-4 GAGE CEM. COATED WOOD FIBER. 5.5 EXCELLENT $0.25 

3 PLYWOOD i h z " 3.C> SLIGHT $0.20 

4 CELLULOSE ACETATE SHEET •WOOD FIBER BOARD 3.1 NONE NOT PEQUIRD 4o. 55 

5 CASEIN PLASTIC SHEET ROCKWOOL BOARD 2.5 EXCELLENT ,. ^0. 3o 

PHENOLIC RESIN SHEET PLYWOOD 1^8" 3.8 NONE .. ^0.15 

T A B L E F I \ ' E 
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E X T E R I O R W A L L M E T A L 5 

M A T E P . ! A l , D E S C R I P T I O N 
W E I C H T IN UJJ 

P E R S O . F T . 
U L T T E N S I L E 

S T R E N G T H 

C O L O R 
W H E N 

N E W 

C O L O R 
A F T E R 

W E A T H E R I N G 

R E - P A I N T I N C 
F R E Q U E N C Y 

C O J T 
P E R S Q . F T . 
( F O R M E D ) 

BLUB ANNEALED STEBL 
•20 GA. (U.S) 

M'LD STEEL SHEET 1.5 65.000 PAINTED 5 YEARS \ n 

GALVANNEALED STEEL 
10 GA. (U.S) 

ZINC COATING BY 
HOT BATH PROCESS-

L5 65.000 •• 144 

COPPER-
2.0 OA .(&.E's:) 

COMMERCIAL HARD ROLLED 1.46 50.000 BRIGHT 6OLD 
REDDISH BnOWK 

TO GREEN 
NONE REOD 424 

ALUMINUM 2-SH 
ie> GA.(B e'J) 

1.2S7<,/fAN6ANES£. 96.TS%AL. 
GnA V PLATE FINISH 0.5a J O . O O O LIGHT GREY DARK GREY •• 

STAINLESS STEEL 
22 GA.CUS.) 

Id 7o CHROM , 37o NICKEL 
1 - COLD ROLL PASS. 1.25 85.000 SILVER DULL SILVER. 5o4 

T A B L E S I X 

least cost. T h e assembly of type . \ o . .S most nearly 
answered the requirements and was cons»-c|ucntIy 
adopted as a s tandard . 

T a b l e Six. T h e above insula t ing materials are 
al l adaptable to mass p roduc t ion methods of 
f abr ica t ion and al l are su f f i c ien t ly r ig id to s t i f f en 
the sheet metal s t amp ing w h i c h is to pro tec t t hem 
f r o m the weather when the wa l l u n i t has been 
completely fabr ica ted . T h e bri t t leness of Calicel 
is a handicap on account of possible ( r a c k i n g in 

insulators shown, were ru led o u t t e n t a t i v e l y due to 
the i r costs, cork h a v i n g the add i t i ona l handicap of 
being combust ib le at h igh temperatures . T h e ad­
d i t i ona l iiisiilatin.q: \ a lue of rock wool board was 
no t considered suff ic ient to w a r r a n t the add i t i ona l 
cost. Since s t ruc tu ra l features had p i cdc t e i i n ined 
the insu la t ion thickness a t 3 i n . even the poorest 
\ ielded a good value. Aerocrete had the advantage 
as t o sh ipp ing we igh t , t he rma l c o n d u c t i v i t y , fire 
retardance and cost. I t was therefore t e n t a t i x e l y 
selected as the present insula t ing mater ia l . 

E X T E R I O R W A L L I N S U L A T I O N 

M A T E R I A L D E S C R I P T I O N 
T H I C K N E S S 

U S E D 
W E I G H T 

P E R S O . F T 
R I C I D I T Y 

F I R E 
R E T A R D A N C E 

T H E R M A L 
C O N D U C T I V I T Y 
Ql.U perWin efc 

C O S T 
P E R S Q . F T . 
3" P R E C A S T 

ABnOCJ^ETB 
(SPECIAL DENSITY) 

AERATED MIXTURE - CEMENT 
SAND PATENTED COMPOUND. 

PRECAST-WIRE REINFORCEMENT 
5.5 VERY GOOD VERY GOOD .38 104 

ROCK WOOL BOARD 
(SPECIAL FORM) 

AIR ANNEALED LIMESTONE SLAQ •• 5.0 SATISFACTORY VERY GOOD .29 164 

CALICEL LIMESTONE SLAG •• 8.0 BRITTLE VERY GOOD .50 164 

THERM AX 
WOOD FIBERS COATED 
WITH CEMENT-PRECAST 6.5 GOOD GOOD .46 124 

CORK 
CORK TREE BARK LUMPS 

COMPRESSED AND BAKED 
WITHOUT ARTIFICIAL BINDER 

3 5 GOOD NONE .34 214 

T \ 13 L E S E \' E ."̂J 

shijMnent, f o r due to the high tempera ture at w h i c h 
this mater ia l is made i t does n o t lend itself t o re­
inforcement . C o r k * and rock wool board , the best 

*The thermal conductivity of cork should be .24 instead ol 
..M as listed in the table. 

Tab le Seven. A l t h o u g h blue annealed steel costs 
less than zinc coated steel, i t corrodes more readi ly , 
and was no t used on this account. T h e zinc coated 
sire! was selected as a s tandard because of i ts 
e ronoiny and i ts susceiJti l) i l i t \ ' to a \ 'ariet\- of 
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E X T E R I O R W A L L c o n S T R U C T I O N 

D E S C R I P T I O N O V E R A L L 

T H I C K N E S S 

SPACE EFFICIENCY 

'/o Of OnOSS F L O O f l 

AREA o / HOUSE IS-li 

OCCUPIED DY W A L l 

F I R E 

R , E T A R D A N C E 

H E A T I N J G 

C O S T 

C O E F F . 

C O S T 

E R E C T E D 

P E R S O . F T . 

® /6 SHIN6LES - 5 BUTTS TO 2" 
LAID AT y'/2." EXPOSURE. 
BUILDINC PAPER . I " WOOD 
SHEA THING , iVOOD STUDS . 
WOOD LATH AND 2/4- "PLASTER 

3 i 6.Z8% NONE 3 9 

SIDINC 
BUILDINO PAPER. 
/"WOOD SHEATHINO 
WOOD STUDS 
WOOD LATH AND 3/4 PLASTER 

6" 6.86 % NONE ^ l . b l 

1 BRICK VENBER 
BUILDINO PAPER 
/"WOOD SHEATHINO 
WOOD STUDS 
WOOD LATH AND 3/4- 'PLASTER 

10.867o SEMi-finipnooF ^2.47 

® STUCCO 
e' HOLLOW CLAY TILE 
'/Z' PLASTER. 

l0.867o FIREPROOF 764 

STUCCO ON \NOOD LATH 

BUILDING PAPER 

I"WOOD SHEATHING 

WOOD STUDS 

WOOD LATH AND 3/A' PLASTER. 

7,13% NONE ^3.02 4 7 

® SHOP FABRICATED JTAMPED STEEL 
PAN. FILLED WITH PRECAST AERO-
CRETE SLAB, SMOOTH INTERIOR 
FINISH, SHOP DIPPED IN PA IN T. 
2" a STEEL TUBING /BULLIONS. 

3.7% FIREPROOF 

(NOT INCLUDIMC 

PAINT COST) 

T . \ B L E E I G H T 

colored finishes. C\)pper, a l u m i n u m and stainless 
steel can be used in its place at a s l ight add i t i ona l 
cost. A l u m i n u m , the best bargain of the non-rus t ing 
metals, m a y be adopted as s tandard a f t e r the houses 
are i n p roduc t ion on a large scale. 

Tab le Eight . Construct ions 1 to 5, inclusive, are 
unadaptable t o mass product ion b u t the da ta on 
each show the relat ive u t i l i t a r i a n eff iciency and 
economy when compared w i t h a j^refabricated wa l l 
u n i t . 

A l l types except N o . 6 require maintenance i n 
v a r y i n g degrees, either replacement, pa in t ing , 
pa tch ing or t u c k p o i n t i n g . I f steel is selected fo r 
type N o . 6, i t w i l l also require repa in t ing , b u t not 
of tener than type N o . 2. T y p e No . 6, no t subject 
to wa rp ing , mois ture absorpt ion, termites, shrinkage 
and general decay, can be main ta ined at a m i n i m u m 
cost. 

T y p e N o . 6 has been designed to a m i n i m u m 
thickness which permits the owner of a 20- or 2vS-ft. 

l o t to make ma.ximum use of his p roper ty . T h e 
weight of the wa l l u n i t is on ly 170 pounds, w h i c h 
permi ts erect ion w i t h l igh te r machinery and easier 
a d j u s t m e n t of erection bol ts than wou ld be possible 
w i t h a th icker un i t . 

T h e hea t ing cost coeff icient has been w o r k e d ou t 
on the basis of the relat ive the rmal conduct iv i t ies 
of the var ious systems of const ruct ion using the 
c o n d u c t i v i t y of t ype N o . 6, w h i c h is the most 
eff ic ient , as u n i t y . T h e insu la t ion value of the con­
s t ruc t ion is of p r i m a r y impor tance in t ha t a p lan 
fo r housing j^ersons of l i m i t e d income mus t be so 
worked o u t t h a t the cost f)f home maintenance is 
reduced in p r o p o r t i o n to the reduct ion in i n i t i a l 
inves tment i n order to be successful. 

I t m a y be argued t h a t the above comparison of 
cost is u n f a i r because types Nos. 1 to 5 are wa l l 
bear ing and t ype N o . 6 is non-bear ing. T o balance 
the comparison, add 5 cents per sq. f t . to type N o . 6, 
w h i c h is the m u l l i o n cost, pro rated on each square 
f o o t of wa l l surface. 
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w 1 n D o w s 

T Y P E S 1 Z E G L A Z I N G 
R E P A I N T I N G 
I N T E R V A L 

S W E L L I N G a 
S H R I N K A G E 

H E A T I N G 
C O S T C O E F F . 

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

T O T A L COST 
E R E C T E D 

(Y) WOODBN DOUBLE HUNO 
5 - O x. b ' - 6 SINOLB 

D S . A . 
^ YEARS APUBCIABU 2 A O CONSIDERAm i 18.00 

(2) S T B B L C A S E M B N T 2 •• NONE J )4.00 

STBBL DOUBLE H U N G 2 •• •• ^27. CO 

A L U M I N U M CASEMENT •• NONE ^87.00 

A L U M I N U M DOUBLE H U N G •• 
•1 

•• •• •• ^SO.OO 

(6) B O W M A N SIDE SLIDING ( A L U M I N U M ) 
DOUBLE 

D.S A 
•• 1.20 SLIGHT ^35.00 

^ B O W M A N F I X E D ( c o M P o . F n . A M E ) •• I.OO APPnOK. O i 2O.00 

T A H L H NJ I N' H 

Table N i n e . The w ooden double hung window 
show n abo\c onK' t n i l lus t ra te i ts relat ive eff iciency 
a n d cost and was ne \er considered adaptable to 
shop fabr ica ted cons t ruc t ion because of i ts physical 
l i m i t i t a t i o n s . such as w a r p i n g . shrinkaj>;e. com­
b u s t i b i l i t y , i n l i l t r a t i o n loss, etc. S tandard double 
l u i n i j metal w indows ret juire at least a 7 i n . th ick 
wa l l in order t o finish flush in ter ior and e.\terior. 
T h e spring balance types were not considered, due 
t o |)ossible disorders in wear ing parts . T h e casement 
sash considered were bo th too high in i n f i l t r a t i o n 
loss and the a l u m i n u m casement was too expensive, 
neither being adaptable to eff ic ient double glaz­
ing because the space between panes would be 

solut ion. I xpe . \ o . 7. a double glazed fixed .sash 
made of |)henolic resin compound , proved t o be the 
most ef f ic ient and ( 'conomii al and was adopted as 
a s tandard. 

Tab le T e n . W h i l e a l u m i n u m and m i l d steel tub­
ing w il l show a i )prox imate ly the same u l t ima te tensile 
strengths, their y ie ld points are not p ro i j o r i i ona l 
and their modu l i of e las t ic i ty are considerabl\-
d i f f e ren t , a l u m i n u m hav ing a modulus of elasticiix 
of 10 mi l l i on and steel a modulus of 30 m i l l i o n . 
T h i s modulus being an i m p o r t a n t fac tor in com­
p u t i n g def lect ion, the a l u m i n u m t u b i n g mul l ions 
rec|uired a greater w a l l thickness. -Stainless steel 

M U L L I O N S F O R W A L L 8" W I N D O W U N I T S 

M A T E R I A L T Y P E S I Z E W A L L G A G E 
R E P A I N T I N G 

I N T E R V A L 

W E I G H T 
O F E A C H 

T E N S I L E j 

P E R sa.iN. 
C O S T E A C H 
E R E C T E D 

S T E E L T U B I N G SEAMLESS a'x 1" 2 YEARS 4 6 . 0 4 5 , 0 0 0 $ 2 . 1 6 

WELDED •• 4 6 .o 6S.OOO $ 1 . 2 6 

A L U M I N U M •• ( I 7 S.T. A L L O Y ) SEAMLESS l^ONE 20.85 6 0 . 0 0 0 ^3.15 

( 17 S T. A L L O Y ) WELDED •• •• 20.85 6 0 . 0 0 0 ^2.70 

STAINLESS STEEL SEAMLESS v& 30.4 8 5 , 0 0 O ^4.50 

T .\ B L E T E -\ 

SO small as to permit considerable c o n d u c t i v i t y . 
The first window designed to meet the specific 

re( |uiremenis was ( type \ o . 6) an a l u m i n u m , double 
i^lazed. side s l id ing type . T h i s proved e(licii-nt l iu t 
(•xpensi\-e amJ not so low in i n f i l t r a t i o n loss as was 
expected. -Since the air cond i t i on ing plants in all 
liou.ses had been designed to operate economical 1\' 
all >ear round, l ixed sash seemed to be the logical 

mul l ions require less wa l l thickness because of a 
higher > ield po in t than m i l d steel. I t w o u l d appear 
t ha t the l igh t we igh t of the a l u m i n u m mull ions 
wou ld compensate fo r the i r add i t i ona l cost a f t e r 
shipping charges are considered. T h i s is not the 
case, however, since a f t e r sh ipp ing charges are 
added there remains on the axerage size house 
about S7.S difference in f avor of steel. 

376 T H E . A R C H I T E C T U R A L F O R U M O C T O B E R 1 9 3 2 



A R C H I T E C T U R A L F O R U M D A T A A N D D E T A I L S N U M B E R 16 

L I V I N G IR. O O 
1 3 4 3 6 7 

54" 

9 lO 

16" 

l ^ f . 

'vO ] 
>^ 72" —g 

"t 

! 

M 

77- 12 ' 

86" 

T A B L L J 0 FA b U T T t K F L Y T A 6 L L 

S I Z t FOlPtD 

B M O O E J E T L O V t J E A T 
51-

N 

I B -

J 

I9' — 

1 -
r • ^ 

W I N G C H A l iV-

D R . O P L E A F T A & L L 5 E C K E T A P . Y ' L O U N G E C H A I 

These drawings of living room furniture and equipment are reproduced at \i i n . scale and may be used to check sizes 
and clearances of l iving room spaces. The sizes given are average only and i t is possible to obtain many other proportions 
than those shown here. The types have been selected to include those commonly used in the small house or apartment 
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A R C H I T E C T U R A L F O R U M D A T A A N D D E T A I L S N U M B E R 1 7 

D 1 N 11 N G R O O 
. S C A L E 

70' 
Y 

b 

its" 

r ^ l l r - ^ 

1 " ° 1 o 

s 
2: N 

.. 

5 U F F E T T A B L L i t P . V I N O T A B L E . 

TASLt TO itAT 4.TO 6 

C H I N A C A B I N E T K O U N D T A B L E COR-NEPw CUPBOAILD 

zs 

30" 
COR-NtR^ CUPftOAR.DJ 
MAY BE BUILT IN-OR-
B i A COMPLtTL UNIT 
AJ A N T O T H E R . P I L C t 
OF F U R - N I T U f L E 
i l l L J VAP..Y 

i C R . L E N H I G H C H A I l ^ T t A W A G O N 

I t is impossible to include every item of furniture used in the dining room, as individual problems of space and fur­
nishings may differ wi th in wide limits. Those reproduced here, however, at \i in. scale are items commonly used in 
the small house or apartment. The sizes given are an average determined from furniture of many styles and sizes 
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The interest of the American public in '̂ames is becoming increasingly widespread. Although many popular games are port­
able and may be stored in closets or racks, most of the game equipment shown at ki in. scale on'this sheet require special 
space provisions and in some instances structural provisions as well . The sizes shown are the approved, current standards 
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The porch, sun parlor and conservatory are assuming a more and more important place in the American home Fur-
nirure and equipment for such spaces is of a special nature not usually adapted to an interior. On this sheet at /., in^ 
scale are tvpical pieces which may he safely used for outdoor spaces. Many are adaptable for a games room as well 
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SOUND MOTION PICTURE REQUIREMENTS 

BY 

HARRY B. BRAUN* 

E' E Q U I P P I N G an a u d i t o r i u m fo r " s o u n d m o v i e s " 
J is a s imple procedure, being mere ly a ma t t e r of 

selecting the necessary equipment and m a k i n g 
prov is ion fo r proper ins ta l la t ion in con fo rma t ion 
w i t h appl icable laws or ordinances a n d i n accord­
ance w i t h manufac turers ' specifications. 

In (K'signiiig a sound mot ion p ic ture ins ta l la t ion , 
the first consideration is usually t h a t of space re­
qui rements . Figure 1 shows a t yp i ca l p ro jec t ion 
rfH)m layout fo r t w o s tandard ^5 m m . film projectors 
and one of the s tandard al l A . C . ope'rated sound-on-
film reproducing systems. T h e dimensions given on 
the d r a w i n g confo rm generally t o exis t ing applica­
ble laws or ordinances govern ing the use of m o t i o n 
p ic tu re apparatus . I t is recommended, however, 
t h a t such local laws, rules or ordinances as m a y be 
i n force be consulted i n order to preclude possible 
v io la t ions in any par t icu la r loca l i ty . 

Selecting P r o j e c t i o n Equipment . One of the first 
steps i n selecting the proper apparatus to be used is 
to de te rmine upon the mos t desirable screen size. 
Acco rd ing t o the Society of M o t i o n P ic ture Hlngi-
neers, the w i d t h of the pro jec ted p ic tu re should be 
appro.ximately one f o o t f o r each f o o t o f distance 
l:)etween the screen and the f r o n t row of seats. 
-Screen sizes m a y also be de termined by the distance 
l)etween the rear seats and the screen, i n w h i c h case 
the image w i d t h , as a rule, .should no t exceed one-
s i x t h of th i s distance. I f , however, the a u d i t o r i u m 
is large or ve ry wide and the f r o n t seats are close to 
the screen, a sacrifice or compromise mus t be made 
ei ther b y abandoning some of the seats on each side 
of t he f r o n t rows or b y f a v o r i n g t hem. Such a com­
promise should be a r r ived a t b y securing the most 
favorable v i e w i n g condi t ions f r o m the greatest 
number of seats i n the i i i i d i t o r i u m . 

I t is i m p o r t a n t tha t the sound screen selected be 
of a t ype approved fo r use by the sound equi | )ment 
manufac tu re r . T h i s is essential, as the loudspeakers 
serving the a u d i t o r i u m are placed d i r ec t l y behind 
the screen, and a screen lack ing the proper sound 
transmi.ssion properties m a y seriously impa i r the 
( | ua l i t y of r eproduc t ion . L is t s of approved screens 
are obta inable upon request f r o m manufac turers o f 
sound equ ipment . 

T h e size of the screen is de termined by the dis-

• Member of engineering stalT, Photophone ision, RCA 
\ ictor Co., Inc. 

Few scient if ic developments have been ac­
c o r d e d such universa l and immedia te f a v o r as 
the t a l k i n g m o t i o n p ic ture . Since the advent o f 
" ta lk ies , " a large number o f pub l i c and private 
schools, ins t i tu t ions o f every desc r ip t ion , 
clubs, ocean l iners , and even private homes 
have been equipped w i t h sound m o t i o n pic-
m r e r e p r o d u c i n g devices. Ins ta l la t ions o f this 
nature are constantly increasing, p r o v i s i o n f o r 
the apparatus be ing made i n many new as w e l l 
as o l d b u i l d i n g s h i t h e r t o unused f o r such a 
purpose. Consequent ly the subject deserves 
the cons idera t ion o f architects and engineers. 

tance f r o m the pro jec tor and the focal l eng th of 
ava i lab le p ro jec to r lenses. H a v i n g f o u n d approxi -
mat<-l\ t lu- screen w i d t h b y the ru le of t h u m b 
m e t h o d ind ica ted above, i t s more exact w i d t h is 
de termined b y consul t ing the char t ( N o . I j wh ich 
indicates the w i d t h procurable w i t h var ious size 
lenses. T h u s the screen w i d t h a n d the proper focal 
length lens are de te rmined . For purposes o f mask­
ing or " f r a m i n g " the projected pic ture , the screen 
proper should be larger than the actual p ic ture b y a 
m i n i m u m of 6 i n . i n b o t h dimensions. 

T h e t y p e or model of l i gh t source used depends 
upon the dimensions of the projected image. T w o 
types of l i g h t sources are avai lable : namely, the 
M a z d a l amp and the electric arc l amp. L^se of the 
fo rmer is re'stricted usually t o pro jec t ion throws 
(distance f r o m i)i-ojc(-ior (o screen) of 70 f t . or less 
and to screen images not exceeding 8 x 10 f t . Where 
more b r i l l i a n t or larger pictures are desired, the arc 
l a m p is g iven preference. 

D i r ec t cur ren t is recjuired fo r arc lam[)s. m a k i n g 
|)ower conversion equ ipment necessar\' where 
a l t e n i a l i i i g cur ren t (mly is available. Motor-genera­
tors, converters and v a c u u m tube rectif iers are 
wide ly used fo r this purpose. T h e la t ter device is 
en t i re ly sa t i s fac tory f o r ref lec tor t y p e arc lamps 
using a m a x i m u m cur ren t of .̂ 0 amperes. Where 
larger currents are desirable, ei ther a motor-genera­
to r set or a r o t a r y converter should be suppl ied. 
\ \ i t l i d i rec t -cur ren t power and either motor-genera­
tors or converters, bal last rheostats mus t be instal led 
t o con t ro l the cu r r en t supp ly t o the lamps. Rheo­
stats are no t needed w i t h v a c u u m tube rectifiers. 

W h e n power conversion equ ipmen t is t o be 
ins ta l led, the apparatus should be located, i f possi­
ble, at least 7 f t . a w a y f r o m the reproducing system 
ampl i f i e r or soundhead a t t achment . A n enclosure, 
or room, as shown on Figure 1, f o r power conversion 
equipment , rheostats, etc., should be provided, i f 
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Figure 1. Typical projection room layout tor two standard 35 inm. projectors and one reproducing system. 
Provision has been made for motor generator room, rewind room, lavatory, and for light and effect equipment 

possible. I f not , this equ ipment may be located in 
the p ro jec t ion r o o m (permissible in cer ta in local­
i t ies) or m a y be ins ta l led at a convenient po in t 
outside. 

Since the f i l m reproducing devices (commerc ia l ly 
called soundhead a t tachments ) mus t be of the 
proiHT type fo r a t t achmen t to the designated pro­
j ec t ion machines, i t is necessary i n a specif icat ion 
ca l l ing for sound ec|uipment to designate the par­
t icular t ype and model of p ro jec tor to be used. 
G iven below is a l ist of the apparatus geiieralK-
required f o r a complete ins ta l la t ion of p ro jec t ion 
equ ipment . .Spare equ ipmen t f o r emergency use is 
not included. 

Quantity Af}/)uratiis 
2 IV( )](.•(• to I S conipk-te with |)edestals and maija-

zines, less motors and controls 
2 Objecti\e lenses of suitable focal length 
2 Suitable arc or Mazda laiiiphouses, complete 
2 Rheostats or regulators, if required. Power C D U -

\ersion eqiiipment, if required 
I Pr. Changeo\er dev ices with foot switches 
I Film slcrai^e cabinet 
I Rewind table 
1 Pr. Film rewinders 
1 Film splicing machine 

1(1 Reels 
2 Mazda projection Ianq)s (lOOO W. or M) \ . — iOA. 

as required). Or quantity of proper size carlx)ns 
for arc lanq)s, if used 

1 Api)roved sound screen and mounting frame 

Selecting Sound R e p r o d u c i n g System. The fac­
tors which de termine the satisfactoriness of a so imd-
reproducing system are s imi la r to those wh ich are 
applical)le t o any electro-mechanical device. .Among 
the most i m p o r t a n t are: q u a l i t \ ' of performance, 
dependab i l i ty , a l l A . C . opera t ion , ease of instal la­
t ion , s i m p l i c i t y of opera t ion , absence of batteries 
and ro t a t i ng or complicated macliiiierx-. low i n i t i a l 
and upkeep costs. a \ a i l a b i l i t y of manufac ture rs ' 
engineers f o r ins ta l l a t ion supervis ion and service, 
r e l i a b i l i t y o f the manufac tu re r and assurance of 
cont inued a \ a i l a l ) i l i t \ - of replacement parts. 

Sound-reproducing systems general ly consist o f : 

2 .Sduiidhead attachments 
2 .Soundhead drives 
2 Projector dri \e motors and controls 
1 Reproducing amplifier 
1 Set of tubes, photocells, e.xciter lam|)s and pilot lanqis 
I Monitor loudspeaker 

.Stage louds])eakers (number s|)ecilie(l aliove) 
I Spare parts ki t and cabinet 

Loudspeaker Space Requirements . .As pre\ ioiisK 
indicated, the loudspeakers serx irii.; the a u d i t o r i u m 
are moun ted d i r ec t l y in back of a sound screen to 
create the i l lus ion that the reproduced sound 
emanates directK" f r o m the mo t ion p ic ture image. 
I'!.\periencc has shown tha t i t is best to elevate the 
loudspeaker a.\is (or axes) to a po in t ap p r o x ima te ly 
two- th i rds of the height of the p ic ture . Sut i ic ient 
si)acc i l l back of the screen must be prov ided for the 
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ins ta l la t ion of speakers. T w o types of d i rec t ional 
baffles (horns) , both equipped w i t h identical d r i \ inu 
mechanisms, are available. Each has pa r t i cu la r 
advantages, and the t ype used depends upon the 
par t i cu la r a u d i t o r i u m and the t ype of re i i roducing 
system insta l led. T h e oxcra l l length of the loud­
speaker cus tomar i ly furn ished w i t h special sizes is 
40 i n . .A larger baffle, 63 i n . long, is usually supplied 
w i t h the larger ins ta l la t ions . A m i n i m u m clearance 
of 12 i n . between w a l l and loudspeaker should be 
p rov ided for flaring ( ad jus t ing the angular directicm 
of the loudspeakers w i t h respect to the screen). 
T h e speaker mouth may be placed ve ry close to . b u t 
no t touching , the screen. 

Loudspeakers have m a r k e d di rec t ional proper­
ties, r ad ia t ing sound i n a sharp ly defined beam. In 
some ca.ses i t is necessary to instal l more than the 
s tandard number of loudspeakers fu rn i shed w i t h a 
reproducing system. T h e angular coverage of the 
sound beam emi t t ed by the 63 i n . long speaker is 
50° in the ver t i ca l and 55° in the hor izonta l direc­
t i on . T h e angular coverage of the 40 i n . long speaker 
is 55° i n the ver t ica l and 70° in the hor izon ta l . 

P r o j e c t i o n R o o m Cons t ruc t ion . T h e fo l l owing 
recommendat ions have been compi led in accordance 
w i t h the N a t i o n a l Electr ical Code and the r i D j e c -
t i on Practice Commi t t ee of the .Societx' of M o t i o n 
Picture Engineers. 

1. C o n s t r u c t i o n : Pro jec t ion room shall be of 
fireproof cons t ruc t ion a n d al l walls e.xposed to 
the theater shall be of t i le b r ick , gypsum, or any 
approved fire-resisting mate r ia l . T h e enclosure shall 
be p roper ly l ighted and shall be large enough to 
pe rmi t the operator to w a l k freely on ei ther side or 
in back of the projectors . T h e walls of a p ro jec t ion 
r o o m shall be no t less than 6 i n . t h i c k and shall be 
cox ered inside and outside w i t h a la \ er of plaster at 
least 3/^ i n . t h i ck . T h e inside walls and cei l ing of the 
p ro jec t ion room shall be coated w i t h an approved 
sound-absorbing mater ia l . T h e cei l ing shall be of 
plaster or concrete suspended on metal laths, and 
the f loor slab should be not less than 4 in . tlii< k, 
hav ing a 2 i n . c inder - f i l l above and a 2 i n . cement 
finish above the c inder - f i l l . T h e walls of rooms 
adjacent to the pro jec t ion room shall be not less 
than 4 i n . t h i ck , plastered inside and outside. 

2. E.xits: T w o exits shall be p rov ided — one a t 
each end of the pro jec t ion room. A l l por ts or exits 
in the booth and adjacent rooms shall be eciuipped 
w i t h doors or shutters of fire-resistive mater ia l , 
equiva len t to t h a t of the enclosure. Such doors shall 
swing o u t w a r d l y f r o m the pro jec t ion room, shall 
en t i re ly close i ts opening and shall be arranged to be 
held i n the closed posi t ion by spr ing hinges or 
equivalent devices. 

3. \ ' e n t i l a t i o n : \ ' e n t i l a t i o n shall be p rov ided l) \-
means of a ven t pipe hav ing a cross-sectional area ol 
not less than 78 sq. i n . and such vent pipe shall lead 

P R O J E C T I o n C H A R T 
thowintj site of stven imouei 

at dlllerfnr dulancei 
letiiei a/di/rerettl total lervjltn 

Sue of picture aperture 
O B2S » 0 6 0 0 -

Figure 2. This chart may he used to determine the projTer 
relation between screen width and the projection distance, 
from which , with a lens of proper focal length, ideal pro­

jection mav be obtained 

to the outside of the b u i l d i n g or to a special non-
combust ib le flue. T h e vent pipe shall be kept at least 
1 i n . f r o m combust ib le mater ia l , or separated there­
f r o m by approved non-combust ible heat insula t ing 
mater ia l no t less than i n . in thickness. D r a f t in 
vent pipe shall be main ta ined by an exhaust fan 
hav ing a capaci ty of at least 50 cu. f t . per m i n ­
ute. T h e fan motor shall be so instal led t ha t i t is 
not exposed to fumes passing th rough the flue. T h e 
motor shall be connected to the emergency service 
and shall no t be control led f r o m the projec t ion room. 

4. Pro jec t ion Por t Shut ters : T h e projec t ion p o r t 
shut ter frames, between which the shut ters slide, 
shall be constructed of not less than 16-gauge i ron 
guides, b u i l t up of i ron flats 2 i n . wide and >8 i n . 
th ick , w i t h spacers 1 i n . wide and '4 i n . t h i ck . T h e 
shut ter shall be made of not less than 10-gauge i ron . 
Each p o r t shut ter shall be connected to a rnaster 
rod by a s t r ing and r ing a t tached to a p in on the 
master rod. T h e master rod is to be fastened se­
curely to the f r o n t wal l approx ima te ly 18 i n . below 
the cei l ing. I t should be p rov ided w i t h a suff ic ient 
number of bearings proper i \ aligned to assure 
smooth opera t ion , connected th rough pulleys and 
fus ib le l inks located over each projector , and capa­
ble of being control led at the exit so t ha t i t m a y 
i n s t a n t l y be t r ipped . .Ml observation ports shall be 
p rov ided w i t h metal guides to receive \ i i n . clear 
glass. T h i s glass to be at an angle opposite to the 
projec t ion angle and arranged to be easily remova­
ble for cleaning. 

5. Observat ion Por ts : T h e b o t t o m of the opening 
of the por t shall be splayed 15° d o w n w a r d . I n cases 
where the thickness of the pro jec t ion room w i l l 
exceed 12 i n . , each side shall be splayed 15°. 

6. Projector Por ts : T h e b o t t o m and sides of the 
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Courmy, V.C..A ViaorCo., In 

Common room, St. Lawrence University, Ernest Sibley, architect, in which the projection eciuipraent is effectively-
concealed in panels on each side of the fireplace. The screen is lowered from one of the ceiling beams at this end 

opening shall be splayed i n the same manner as the 
observat ion ports . T h e distance f r o m the floor to the 
lx ) t to rn of the opening shall be i n accordance w i t h 
the table of p ro j ec t ion angles as given i n F igure \ . 
P ro jec t ion ports m a y be equipped w i t h glass, s imi la r 
to the observat ion ports , p rov ided however t ha t 
op t ica l glass be used. 

7. Floor C o v e r i n g : T h e floor of the p ro jec t ion 
room shall be covered w i t h a good grade of " B a t t l e ­
s h i p " l ino leum or rubber t i le securely glued d o w n . 
T h e floor cover ing should be la id before the equip­
ment is instal led. T h e floors of rooms ad jacent t o 
the pro jec t ion room should be pa in ted w i t h a good 
grade of concrete pa in t . 

8. P ro jec t ion R o o m L i g h t i n g : A n i n d i v i d u a l 
cei l ing fixture w i t h cano|)y sw i t ch shall be instal led 
fo r each piece of equ ipmen t and shall be placed i n 
l ine parallel t o the f r o n t Avail a t a distance of no t 
less than 18 i n . or more than 24 i n . f r o m the f r o n t 
w a l l . Smal l p ro jec t ion rooms shall be equipped wdth 
one " r e e l " l i gh t , and large p ro jec t ion rooms w i t h 
t w o such l ights , convenien t ly located. T w o con-
\-enience out le ts on the f r o n t wa l l , one a t each 
projec tor s t a t ion , shall be p ro \ ided. 

9. Loca t ion of A r c Generators : A r c generators 
m a y be located i n a room adjacent to the p ro jec t ion 
room. Where the generators are large, m a k i n g i t 
necessary to reinforce the s t ruc ture c a r r y i n g them, 
they m a y be placed in the basement. W h o r e gener­

ators are placed near the pro jec t ion room, th is room 
shall be soundproofed and a f o u n d a t i o n for the 
generator arranged to e l iminate t ho rough ly the 
noise and v i b r a t i o n of the generator. Generators so 
instal led shall have the c o m m u t a t o r end or ends 
su i t ab ly protected f r o m mechanical i n j u r y b y wi re 
screens or o ther suitable means. 

10. Fire Ext inguisher E q u i p m e n t : T h e local fire 
depa r tmen t or safe ty commiss ion should be con­
sul ted regarding the proper type , amoun t and 
locat ion of fire ext inguisher equ ipment . I n al l cases 
there shall be p rov is ion fo r such equ ipment . 

11. F i l m R e w i n d i n g and .Storage: R e w i n d i n g of 
films shall be pe r fo rmed in the p ro jec t ion room, i f 
permissible; otherwise i n a separate fireproof en­
closure p rov ided a t a locat ion approved fo r the 
purpose. E x t r a films shall be k e p t i n i n d i v i d u a l 
metal boxes h a v i n g t i g h t - f i t t i n g covers, and projec­
t ion rooms shall be equipped w i t h an approved 
fireproof box fo r the storage of films not on the 
p ro jec t ion machine. 

12. Preparat ion of Arch i t ec t ' s Spec i f ica t ion : I t is 
recommended t h a t i n v i t a t i o n s fo r bids be d i \ ' ided 
i n t o three sections, (1) Sound-reproducing system, 
cotnplete, to be fu rn i shed 1)>' manufac tu re r . 111 
r*rojection equ ipmen t to be fu rn i shed ei ther by 
sound equ ipment manufac tu re r or p ro j ec t ion equip­
ment dealer. (.S) W o r k of i n s t a l l a t ion and electrical 
w i r i n g to be done b y qua l i f i ed electrical cont rac tor . 
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Concealed Installations. Many installations ha \ e 
been made In rooms, lounges, ballrooms, on ship­
board, etc., where conventional theater equipment 
is lacking. I n such cases it is u.sually desirable to 
conceal projection room ports, screen and loud­
speaker in order to preserve the decorative scheme. 

For installations of this type, the following 
suggestions will be found helpful: 

1. Elevate the projection room as much as pos­
sible to prevent interference with the picture by the 
audience and to permit use of entire floor area for 
seating. 

2. Mount the screen so that the bottom of the 
picture is not less than 4 ft. 6 in. from floor. A 
portable screen may be used where desirable. 

3. If a permanent loudspeaker installation is not 
feasible, a portable mount may be used and the 
loudspeaker stored when not in use. 

4. Locate lighting fixtures to prevent interference 
with projected picture. 

5. Provide auxiliary control of room lightini.1 in 
the projection room. 

6. Provide window drapes or other suitable 
means of darkening room. 

7. Soundproof the projection booth to prevent 
transmission of noise into the auditorium. 

Acoustic Requirements. With the exception of 
small rooms, most spaces used for sound motion 

pictures will require some sort of acoustic treatment 
to obtain high quality reproduction. Poor acoustic 
conditions invariably exist in auditoriums con­
structed of hard plaster walls, ceilings and cement 
floors where wooden seats are used and furnishings 
are lacking. When filled by capacity audiences, 
however, a substantial improvement results. 

Objectionable effects originating from reverbera­
tion, echo, resonance and other sound-interference 
phenomena may be eliminated or reduced by ob­
serving the following general precautions: 

1. Use heavily upholstered seats. 
2. Install padded carpeting (preferably over en­

tire floor area). 
3. T r e a t all surfaces remc^te from the stage (or 

loudspeaker location), particularly the rear wall , 
with drapes or other sound-absorbing material. 

4. Avoid curved surfaces. I f curved surfaces are 
employed, their radii of curvature should be the 
greatest possible, and such surfaces should be 
coffered or treated with sound-absorbing material. 

5. Avoid long, narrow auditoriums, high ceilings 
and excessively long balcony overhangs. 

6. Avoid large unbroken surface areas. 
B y following the above recommendations satis­

factory acoustical conditions may be anticipated in 
small auditoriums (approximate volume — 100,000 
cu. ft.) of the single-floor type and in balcony type 
auditoriums of moderate size. 

ionmrUDin\L SEcrion 

I 1 

Longitudinal section and floor plans for proposed theater and stores building, Howe & Lescaze, architects. 
Designed for both stage and screen presentations, the theater has a seating capacity of approximately 3,000 
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Using chemically treated screen and other patented 
devices, the dim in this theater is projected from 
hehind the screen in an ordinarily lighted audi­
torium. Showing only news reels and short features, 
the theater operates profitably by having 30-
minute pertormances at low prices. In this space, 
which housed a store at one time, comfortable 

seating has been provided for more than 150 

A l l D I T O R I u m 

T R A N S - L U X T H E A T E R , N E W Y O R K 

H O W E ."^ L E S C A Z E , A R C H I T E C T S 
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THE F O R U M OF EVENTS 
N E W S • P R O D U C T S A N D P R A C T I C E • B O O K S 

B A N G S T H E ' B O O M E R S " 

CH A I . L E X d l N C ihi- wisdom ..f the 
administration in calling a prosper-

ir\' conference of l)ig business leaders. 
Robert D. K o h n protested against the 
tendency of the government to force the 
coimtr\' back into an«)ther "so-called 
boom era." 

"Whose prosperity will these liig 
bankers and big business men help us 
back to?" Mr . Kohn asked. "How can 
they lead the nation toward any worth\ 
goal, tied as they are. each of them, to a 
particular self-interested group?" 

Mr. Kohn cited the building industry 
in which he said "there liad been a dec­
ade of racketeering and perfect irresjxjn-
sibiliiy of a certain type of in\eslment 
banker and sjjeculative builder, who 

IK 'CI I iiiici-c.-ird u;il\ in ihcir 
rake-off rather than in bonds that might 
become the safest of investments for the 
small holder. 

"P'or the protection of the public," 
Mr. Kohn continued, "we need the 
restraint of some form of certilicate of 
necessity before building securities are 
offered for investment, much as the 
Interstate Commerce Commission re­
strains the railroads in this respect. 

" It would, indeed, be desperate if we 
schemed out of this trouble into another 
so-called boom era without ha\ ing 
learned the terrible results of this go-as-
you-please plus the de\il-take-the-hind-
most policy which has prevailed in the 
past. 

"Where among the list of men called 
to the Washington conference are the 
real leaders of thought in our counirx. 
the men who ha\e a vision of another 
state of affairs, the philosophers, the 
great teachers, those professional men 
who are truh- professional becau.se the>-
have no masters but their con.scieiiccr' 
V\'hiTc are these men of \ ision by whom 
aloiH- the cijurse of our national eci>-
nomic life can be steered in a new chan­
nel leading us to a more worthy goal?" 

C O N S T R U C T I O N C E N S U S 

n n i l l - l tMynl) .iw.iilcd rc|")il of the 
tirst building industry census ever 

taken, made in connection with the gov­
ernment ly.SO census, was released last 
month. It revealed that in 1^29 there 
were 30.597 contractors who did an an­
nual business of more than S25.()()(). and 
11.S.7W contractors doing business less 
than that amount. Together in 1*>20. 
they did a gross business of S7.286.()(K).-
000, of which the first group was 
responsible for $6,250,266,665. and the 
second group for S1.0.S5.453.579. 

Blank & Sltlltr 

Robert D. Kohn, who iusks why real leaders of 
thought are not .nt Washington husiness parley 

D U N ' S B U I L D I N G S U R V E Y 

MO R E timely than the V. .S. Census 
is the recent l)uilding survey of 

R. G . Dun & Co. Finding evidence of " a 
much l)etler feeling" in the industry, the 
sur\'ey states that approximateK- S44.-
()()(),()()() has iicrn plcii^rd lor moderniz­
ing in 62 cities, and that the i>otential 
modernization market for hrmie. com­
mercial and industrial buildings is 
85,(H 10,000.000. 

"Re|)orts from several hundred cit­
ies." the report continues, "reveal an 
actual 10 per cent shortage of homes, and 
that only 14 per cent of the cities are in 
an o\"erbuilt state." 

P L A T T , H E W L E T T H O N O R E D 

C 11AR1.E.S A. P I . A T T . president of 
the American Academy, in Rome, 

iiiid j . Monroi' l l r w l c i l , reccnllv clcclcd 
director of the .Academy, were jointly 
honored by the Architectural League of 
New ^'ork at a dinner Septend)er 15. 
The dinner was also a farewell to M r . 

1 lewlert who sailed to take up his duties. 
Julian Clarence L e v i presided, and the 
speakers were James K . Smith, academy 
alunnii i^resident. Eugene .Sa\ age, mural 
p.iiiiler. and Cass Ci lbert . 

S O V I E T D E V E L O P M E N T S 

E' N C . I N E E R S and other Soviet hire-
' lings usually return from Moscow 

to the United States with tales of dis­
satisfaction. Prices of food, prices of 
clothing, and prices of shelter consiune 

the theoretically large salaries they re-
cei\e. One who had no comjilaints upon 
his return here was Hector O. Hamilton, 
winner last S|)rinji of the competition 
for the .So\ iet Palace. 

Among other enthusiastic comments. 
M r . Hamilton said. " T h e y are paying 
me so much that in three years I shall be 
independently wealthy. M y salary is 

nionrhb- in .American money and I 
have special permission to take money 
out of Russia. I tell you it's a paradise 
for an architect like me!" 

Besides the So\ iet Palace, he is de-
si^nin^ sixteen stadiums, among them 
one which will be "the world's largest." 

" T h e \ ' ha \e 1.200 men and women 
working on exca\ ations for the Palace of 
.Soviets. It will be r id iculous—posi -
t i \el \ ' ridiculous — if .American firms do 
not ()biain at leasi s_'(Mi()().()O0 worth of 
orders in connection with the i)rojects I 
am imdertaking for Russia." 

• • • 

.Another imported architect at work in 
Moscow is Le Corbusier. who has, ac­
cording I (J the Moscow Daily News, 
designed a building to house the C o m -
mi.ssariat of Light Industry that has 
" no stairs, no ground floor, no win­
dows." Mo\ ing corridors, escalators, 
and elevators replace the stairs. T h e 
building is elevated above the ground on 
columns, the first floor area being used 
lor parking. Wi th a reinforced concrete 
frame, the walls will be constructed 
entireh' of a new tyjie unfinished mirror 
glass which partially dissipates the sun's 
ra\ s. .Six million rubles is the estimated 
cost of the building, which will be eight 
stories high, with a cubage of 160.000 
ciibir meters. 

(Conliiiued on adv. page 16) 

Hector O. Hamilton, seated, conferring with 
Kenneth K. Stowell of T H E F O R U M , before 

Soviet sojourn 
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THE FORUM OF EVENTS 

11 i i n i m i n i i 

The Bauhiius ar Dessau, Germany, closed hy Nazi order 

A R C H I T E C T U R A L G U I L D O F S M A L L H O M E D E S I G N 

FO L L O W I N G ihe hcatecl contro­
versy over A . L A . sponsorship fif the 

Small House Serv ice Hureau, a ^roup of 
Chicago architects has launched the 
Architectural Gui ld of Small Home 
Design, a directly competing organiza­
tion. Architects only will be permi i in l 
to purchase plans from the Gui ld . 85 for 
members, S25 for non-members. Profit 
to plan buyers will result in fees for 
supervision. 

Behind the Ciuild's formal ion is the 
realization that more than a billion 
dollars |X)ur annually into the pockets 
of builders, dealers, manufacturers for 
the construction of houses in which the 
architect pla>s no jiart. His serv ices, the 
builder thinks, cost too much. Hy suj)-
plying the architect with complete 
drawings for as little .js agencies outside 
the profession can obtain them, the 
Gui ld hopes to give members an un­
beatable weapon in coml)ating the 
price argument. 

W orking drawings are a\ ailalile of the 
houses illustrated in the ( iui ld plan 
books, the first of which has already 
l>een issued. One feature of the plan 
books. n<it found in others, is the pres­

ence on each page of at least one sugges­
tion to "consult an architect." L i k e 
other plan books, the G u i l d documents 
will be sold to lumber dealers and con­
tractors for distribution to prospective 
home buyers. 

. \ lbert R . Mart in , Gui ld secretary, 
anticipates an organization of .SOO archi­
tects before September L 19.?.?. Head­
quarters are at 540 North .Michigan 
A\'e., Chicago. 

W A S H I N G T O N C O N F E R E N C E 

MO R E than fifty of the allied 
branches (if the building iii(lii^ir\ 

will meet in Washington October 1.3 and 
14 for the .National Conference on C o n ­
struction. El imination of waste, l)etter 
information and planning, and improved 
organization as a means to economic 
construction, will be the subjects of 
discussion. Consideration will I)e given 
to the activities of the Home Loan 
Banking System and the Reconstruction 
Finance Corporation in relation to the 
work of the Conference. T h e archi­
tectural profession will be re|)resented 
on the executive committee by E . J . 
Russell. .A. 1. A. president. 

B A L ' H A U S C L O S E D 

' T P l l L B.mliaus .11 Hess.iii, ( l ernia iu , 
Wal ler <".n)piiis's i i i lenialionalK 

famous architectural school, and an im­
portant center of the modern European 
style movement, was closed last month 
as the result of political pressure put 
upon it by the Nazis, National Socialist 
party controlled by Adolf Hitler. T h e 
action, surprising to Americans un­
familiar with the close link between 
architecture and pc^litics in Germanv. 
was taken as |>art of the general trend 
toward the suppression of the social-
architeclural ideas espoused l)y Profes­
sor Groi)ius and his associates at the 
Bauhau.-. 

Colonial design, typical of those being ofTercd by the Architectural Guild 

Bell tower ot the recently completed 26-story 
Lincoln-Liberty Building. Philadelphia, which 
houses the new U'anamakcr store. John T. 

Windrim, .Architect 

A R C H I T E C T U R A L L E A G U E 
P L A N S 

CO N F I D E N T ihat 1932-1933 will 
.see an important increase in busi­

ness for architects. T h e Architectural 
League of New ^'ork has planned the 
most vigorous program in the League's 
history for the coming year. Coupled 
with ihe announcement that the annual 
show would be held the last week in 
February and the first two weeks in 
M.irch. the following committee chair­
men were appointed; A. L . Harmon. 
arehiuM I lire: I ) . Putnam Brinley. deco­
rative painting: Ernest W'. Keyser. 
sculpture; Otto W'. Heinigke. crafts: 
Noel Chamberlain, landscape architec­
ture: Harvey W. Corbett , catalogue. 
Other committee chairmen appointed 
were G . A. Holmes, house: H . L . W alker, 
competitions and awards; L . Andrew 
Reii ihard, membership: Frederick G . 
F"rost, audit; Jul ian C . L e v i , finame; 
and Leon V . .Solon, current work. 

(Co)itiiiiicil on adv. page IS) 
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