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THE ARCHITECTURAL RECORD 
I N D E X TO V O L U M E 7 5 - J A N U A R Y - J U N E , 1 9 3 4 

A a l l o , A l v a r , A r c h i t e c t . S a n a t o r i u m . 
I ' a i i n o i i i , F i n l a n d . . J a n u a r y 95 

A e t n a I^ife i n s u r a n c e C o m p a n y I t i i i l d -
inn a t H a r t f o r d , C o n n . J a m e s G a m 
ble l lo f ferw. I n c . , A r c h i t e c t s . 

J a n u a r y 67-72 
A g n e w , P . O. , S e c r e t a r y . A r t i c l e , C o d e 

- X c i l v i t i e s o f T h e A m e r i c a n S t a n d a r d . ' : 
A s s o c i a t i o n . J u n e 488-494 
I ^ o r t r a i t . J u n e 18 ( a d v . ) 

A i n i 6 e I J r e s s S h o p . C h i c a g o , 111. R e 
m o d e l e d l)V l l o l a b i r d a n d R o o t . A r 
c h i t e c t s . F e b r u a r y 170. 171 

A i r C o n d i t i o n i n g I n t h e D e s i g n of M o d 
e r n l U i i l d i n g s j . P r e l i m i n a r y P l a n n i n g 
f o r . A r t i c l e b y I t e a l t o E . C h e r n e a n d 
C h e s t e r I.*. N e l s o n . J u n e 5:?(!-548 

. \ i r ( C o n d i t i o n i n g in the N . B . C . R a d i o 
C i t y U r o a d c a s t l n g S t u d i o s . S o u n d 
I ' o i i t r o l a n d . . \ r t i c l e b y A . W a r r e n 
C a n n e y . of the s t a f f o f C l y d e 11. 
P l a c e . C ( m s « i l t i n a E n g i n e e r s f o r 
R o c k e f e l l e r C e n t e r . J a n u a r y 77-88. 

27, 28. 30, 32 ( a d v . ) 
A i r P o l l u t i o n . A r t i c l e b y H . R . M e l l e r 

a n d L . B . S i s s o n . M a r c h 276-293 
. A i r p o r t a n d R e c r e a t i o n C e n t e r , M u n i c i 

p a l , E n t e r p r i s e , A l a . H . I * H o l m a n . 
J r . . . \ r<-h l te« t. M a r c h 27:! 

Air.«<hlp D o c k , R e s p e s s . I t o b l n s o n a n d 
S t e l n m a n , K n g l n e e r s . M a r c h 267-269 

. \ k e r s , F r a n k G . . H o u s e . D e d h a m . M a s s . 
G u n t h e r a n d B e m i s J a n u a r y 

A l l - C o n c r e t e I j a b o r a t o r v . A M . lOssex. 
E i v g l a n d . D e s i g n e d bv S i r E . O w e n 
AVII l l am. s . M a y 380-383 

A l t e r a t i o n a n d M o d e r n i z a t i o n . 
J a n u a r y 63-66 

F e b r u a r y 168-173 
J u n e 503-532 

. M t e r a t i o n to 130 "West 45th S t r e e t . 
N e w Y o r k C i t y . F r a n k A . Ro.>!<.•. 
A r c h i t e c t . J a n u a r y 6:! 

. A m e r i c a n H o u s e s , I n c . . N e w Y o r k «Mty. 
H o l d e n . M c l > a u g h l i i t a n d A s s o c i a t e s . 
A r c h i t e c t s . J a n u a r y 17 

. A m e r i c a n S t a n d a r d s A s s o c i a t i o n . C o d e 
A c t i v i t i e s «)f T h e . A r t i c l e b y P . G . 
-Agnew, S e c r e t a r y . J u n e 488-491 

A n c i e n t P e r s i a n P a l a c e S c u l p t u r e s a n d 
a S t o m - A g e V i l l a g e U n e a r t h e d b y 
. A m e r i c a n K x p e d i t i o n . . I n n u a r v 42. 41! 

" A . & P . " . S u b w a y G r o c e r y S t o r e f o r 
ttie, P h i l a d e l p h i a . P a . M a r c h 270 

. \ p . i r t m « ' n t at 2 H e e k m a n P l a c e , N e w 
Y o r k ("itv. E u g e n e S o h o e n & S o n s . 
A r . h i t e c t s . F e b r u a r y I S ( a d v . ) 

J u n e 510-512 
- A p a r t m e n t o f J o h n A t k i n s o n D u n b a r , 

N e w A'ork C i t y . W i l l i a n i M u s c h e n -
h e i m . - A r c h i t e c t . J u n e 5 0 3 - 5 0 5 

- A p a r t m e n t I n t e r i o r . R e m o d e l e d , I l o ( , - l 
S h o r e l a n d , C h i c a g o , 111. J . R . D a v i d 
s o n , D e s i g n e r . J u n e ."il5-51t; 

. \ p a r t m e n t I n t e r i o r . T h e Z - H i i i l d i u K . 
Z i n i c l i . . S w i t z e r l a n d , l l i i l i a c h e r a n d 
S t e i e e r . - A r c h i t e c t s . .May 414 

A p a r t m e n t of W i l l i a n i R-ist iifii ld, C l i i -
<'auii. I I I . D o n a l d l ) < s k . \ . D i s i m i e r . 

J u n e 513 
- A l i a r t m e n t S u i t e D e s i g n e d a n d O c c u 

p i e d b y -Mr. & .Airs. A . S. K i r k e b y . 
E d g e w a t e r B e a c h A p a r t m e n t s , C h i 
c a g o , 111. J u n e 514 

. A p a r l n i e i i t s . D o w - C o s t : 
C a r l M a < k l e y H o u s e s , Phi la<le l i>hia . 
P a . K a s t n e r a n d S t o n o r o v : W . P o p e 
B a r n e v . A r c h i t e c t s . F e b r u a r y 120. 121 
C b v e l a n d H o m e s . I n c . W a l t e r R . 
.\1< C o r n a c k . J o s e p h I... AN'einberK a n d 
C o n r a d a n d T e a r e . .Assocdated A n d i i -
tec-ts: F r e d e r i c k B l g w e r . H t m r y 
\ \ r i g l i t . F r e d e r i c k A V i l l i a m S i r i e l d n -
gei-. C n n r u ll a n d D u l e a l t . C o n s u l t i n g 
. A r c h i t e c t s . F e b r u a r y l O l - l l ^ 
H i l l C r e e k H o n i . - s . P l i l l a d e l p h i a . I ' ; . 
T h o m a s a n d M a i t i n . - A r c h i t e c t s . 

F e b r u H r > 11'.' 
H i l l s i d e H i i i i s i n n C o r p o r a t i o n I ' ro . l ec t . 
.Vew A'ork c i t v . F e b r u a r v 124 
K n i c k « - r b o c k e r V i l l a g e H o u s i n g P r o i -
e c t . N e w A'ork C i t y . F r e d F . F"rench 
C o m p a n i e s . F e b r u a r v 122. 123 

- A p a r t m e n t s . A ' i k i n g . M i l w a u k e e . AVis. 
.Mart in T i i l l m e n a n d S o n s . -A i eh i t <•( t s. 

-Alarch 22S. 229 
- \ | > p a r a l n « R o o m . F i r e S t a t i o n . N e e d -

h a n i . M a s s . G e o r g e E r n e s t U o b i i i -
s o n . A r c d i i t e c t . M a r c h 262 

. \ n n l e S t o r a g e AA';trehouse. C r o z e t . V a . 
N'an I t i i i s s e l a e r H . ( J r e e n e , lOnirini er . 

M a r c h 246. 247 

- A r i ' h i t e c i s . ( S e e u n d e r s u r n a m e s l i s t e d 
a l p h a b e t i c a l l y . ) 

- V r c h i t e c f s S u m m e r ( J u a r t . - r s . K a r u i z a -
w a . J a p a n . A n t o n i n R a y m o n d . A r 
c h i t e c t . M a y 432-437 

- A r c h i t e c t u r a l E d u c a t i o n ? W h a t S h o u l d 
B e D o n e to I m p r o v e . A r t i c l e by D r . 

G i e d i o n , G e n e r a l S e c r e t a r y of the 
I n t e r n a t i o n a l C o n g r e s s e s f o r New-
A r c h i t e c t u r e . .May 373-375 

- A r c h i t e c t u r e , T h e S t a t u s of C o n t e m p o 
r a r y . A r t i c l e b y D r . S. G i e d i o n . 

M a y 378, 379 
. A r t a r i a a n d S c h m i d t . H u l i a c h e r a n d 

S t e i g e r . M. E . H a e f e l i . AV. M. M o s e r . 
a n d R o t h , A r c h i t e c t s . H o u s i n g D e 
v e l o p m e n t , • ' N e u b u e h 1." Z u r i c h , 
S w i t z e r l a n d M a y 404-409 

. A t c h i s o n , J o h n D . . A r c h i t e c t . G u e s t 
H o u s e o f D r . W i l l i a n i B . M u n r o , 
P a s a d e n a , C a l i f . F e b r u a r y 131 

- A t t e r b u r y , G r o s v e n o r . A r c h i t e c t . S t a n d 
a r d i z e d U n i t C o n s t r u c t i o n . 

J a n u a r y 11 
. \ u d i t o r l m n a n d ( g y m n a s i u m . A e t n a l.,ife 

I n s u r a n c e C o m p a n y B u i l d i n g at H a r t 
f o r d , ITonn. J a m e s G a m b l e R o g e r s . 
I n c . , A r c h i t e c t s . J a n u a r y 71 

- A u d i t o r i u m , M u n i c i p a l . S t . l » u i s . Mo. 
L a B e a u m e a n d K l e i n . A r c h i t e c t s . 

J u n e 46^ 
A u o r b a c h . E r n s t . D e s i g n e r . S h o w r o o m 

f o r R e u s s S t u d i o s . I n c . . Ni-w A'ork 
C i t y . M a r c h 236. 237 

-Autobus T e r m i n a l a n d ( i a r a g e . S t o c k 
h o l m . S w e d e n . E s k i l S n n d a h l . A r 
c h i t e c t . M a v 3SS-390 

B 

H a e r m a n n . AVal t er , D e s i g n e r . H o u s e s 
f o r Q u a n t i t y P r o d u c t i o n . J a n u a r y 27 

B a k e r , M a r t i n . H o u s e . K n o x v i l l e , T e n n . 
D a r b e r a n d iMcMi irry . A r c h i t e c t s . 

F e b r u a r y 145-147 
B a k e r y . C h i c a g o . 111. R e m o d e l e d b y 

G o r d o n S- G u n d l i n g , D e s i g n e r . 
F e b r u a r y 168 

B a k e w e l l , A l l a n (."., H o u s e , S o u t h a m p 
ton, N . Y . P o l h e m u s a n d C o f f l n . A r 
c h i t e c t s . F e b r u a r y 152-1 55 

B a l c o n y A' iews . D o u b l e H o u s e n e a r Z u 
r i c h . S w i t z e i l a m l . W e r n e r M . M o s e r , 
A r c h i t e c t . M a y 422 

B a l l r o o m F o y e r a n d C o a t r o o m , H o t e l 
A s t o r . N'ew Y o r k C i t y . AA'ill iani 
M i i s c h e n h e i m . A r c h i t e c t . J u n e 506, 507 

B a n n i n g . M a r y . H o u s e . L o s A n g e l e s , 
C a l i f . I r v i n t ; G i l l . Ar<-hit. 'el . .Mav :!TT 

B a r a n d C o c k t a i l R o o m . H o t e l S h o r e -
l a n d , C h i c a g o , 111. .1. I t . D a v i d s o n . 
D e s i g n e r . J u n e F r o n t i s p i e c e , 517-519 

B a r R o o m In the S e n e c a H o t e l , C h i 
c a g o , 111. L o u i s R . S«>lon ion a n d A s 
s o c i a t e s , D e s i g n e r s . Jun<- 52" 

H a r n e t t ' s D r e s s S h o p , C h i c a g o , H I . G o r 
don .S. G u n d l i n g . D e s i g n e r . J u n e 523 

r . a r n . - t t ' s .Mill lner.v, C h i c a g o . H i . G o r d o n 
S. G u n d l i n g , D e s i g n e r . J u n e 522 

I t a r n e y . W . P o p e : K a s t n e r a n d S t o n o r o v . 
A r c - h i t e c t s . C a r l A l a c k l e y H o u s e s . 
P h i l a d e l p l i i a . P a . F e b r u a r y 120. 121 

I ' . a r b e r a n d AIi-Mii i ry . -A r c h i t ec ts . H o u s e 
o f M a r t i n B a k e r . K n o x v i l l e . T e n n . 

F e b r u a r y 145-147 
M a i n , F i r e p r o o f a n d S a n i t a r y . Ai>ril :!56 
B a t h i n g K s t a b l i s h m e n t on l . ,ake o f Z u 

r i c h , S w i t z e r l a n d . S t e g e r a n d E i ; e n -
der . A r c h i t e c t s . M a y 424 

R a t h r o o m - K i t c h e n U n i t . D e v e l o i i e d by 
J o h n B . P i e r c e F o u n d a t i o n . N e w A'ork 
C i t y . J a n u a r y 36 

B a u e r , (""atherine . ind C l a r i - n c e S. S t e i n . 
. A r t i c l e . S t o r e l U i i l d i n s s a n d S h o p 
p i n g C e n t e r s . F e b r u a r y 174-187 

l i a i i i i i . D w i g h l . l a m e s . A s s o c i a t e : O ' D e l l 
a n d R o w l a n d . . A r c h i t e c t s . S t r a n - S t e e l 
H o u s e . C h i c a g o W o r l d ' s F a i r — 1 9 3 3 . 

J . a n u a r y 14 
B e c k e r , S. K . . H o u s e . F a i r f i e l d . C o n n . 

C a m e r o n C l a r k . -Archi tec t . .Apr i l 33S 
B e d r o o m . - A p a r t m e n t a t 2 B e e k m a n 

P l a c e , N e w A'ork C i t y . E u g e n e S c h o e n 
Sr S o n s . - A r c h i t e c t s . J u n e 510 

B e d r o o m , . A u a r t m e n t of .Tolin A t k i n s o n 
D u n b a r . N . w A'ork C i t y . AV'ill iani 
M u s o h e n h e i n i . .Arch i t ec t . J u n e 505 

B e d r o o m . F r e n c l i E n i h a s s v . T o k v o . J a -
l ) a n . A n t o n i n R a y m o n d , A r c h i t e c t . 

M a r c h 255 
B e d r o o m . J a i > a n e s e .and F o r e i i r n . A r 

c h i t e c t ' s S u m m e r C J n a r t e r s . K a r u i z a -
vva. J a p a n . .Anton in R a y m o n d . A r 
c h i t e c t . A lav 437 

B e m i s I n d u s t r i e s , I n c . . I t e s e a r c h F i n d 
i n g s of. A r t i c l e by J o h n B u r c h a r d 
I I , A ' l c e - P r e s i d e n t . J a n u a r y 3-8 

B e t t e r H o m e s A s A n A i d to R e c o v e r y . 
A p r i l 297-299 

B e l t s , M . C , C h i e f , D i v i s i o n o f P l a n s 
a n d S e r v i c e s , a n d W . R . H u m p h r i e s , 
C h i e f E n g i n e e r i n g A i d , B u r e a u o f 
. A g r i c u l t u r a l E n g i n e e r i n g , U . S. 1 »ept . 
o f A g r i c u l t u r e . B u l l e t i n . I M a n n i n g 
t h e F a r m s t e a d . A p r i l 309-311 

B i l t l l o g r a p h v o f I ' u b l i c a t i o n s B e l a t i n g 
to L e i s u r e . M a r c h 195. 197-206 

B i g g e r . P ' r e d e r i c k a n d H e n r y A Y r i g h t . 
C o n s u l t i n g . A r c h i t e c t s ; F r e d e r i c k 
W i l l i a m S t r i e l i i n g e r . C o n n e l l a n d 
(^utca l t . A r c h i t e c t s ( P r o j e c t No. 3 ) : 
AA'alter R . M c C o r n a c k . J o s e p h L . 
A V e i n b e r g a n d C o n r a d a n d T e a r e , 
- A s s o c i a t e d .Ar<'hitects. C l e v e l a n d 
H o m e s , I n c . F e b r u a r v 104-118 

M I o m s t e d t , P . E . . A r c h i t e c t . A P u b l i c 
K e s t a u r a n t , H e l s i n k i , F i n l a n d . 

.Alay 396-399 
B o a t S h o p i l l P l y m o u t h H o u s e , P l y 

m o u t h , M a s s . J u n e 532 
B o n u m , G e o r g e . B u i l d e r o f H o u s e on 

S u m m e r S t r e e t , P l y m o u t h , M a s s . 
J u n e 530 

B o o k R e v i e w s : 
.A lber t D e s i g n C h a r t s . A p r i l 14 ( a d v . ) 
.A L i v i n g F r o m the L a n d -

A p r i l 1 2 ( a d v . ) 
( ? o l o u r S c h e m e s f o r the M o d e r n H o m e . 

J a n u a r y 14 ( a d v . ) 
I ' e m o l i t i o n of U n s a f e a n d I n s a n i t a r y 
H o u s i n g . M a y 12 ( a d v . ) 
L o w - C o s t H o u s i n g a n d S l u m (L'lear-
a n c e . J u n e 13, 14 ( a d v . ) 
M a t e r i a l s .nnd M e t h o d s o f A r c h i t e c 
t u r a l C o n s t r u c t i o n . 

. l a i u i a r y 1 4 ( . i d v . ) 
.Soiiu- ('i)cli- ( ' i i n l r o l s of .School B u i l d 
i n g C o n s t r u c t i o n in A m e r i c a n C i t i e s . 

J u n e 14 ( a d v . ) 
S | i : i r . i s h C o l o n i a l or .Adobe . A r c h i t e c 
t u r e o f C a l i f o r n i a . . A p r i l 1 2 ( a d v . ) 
S t a t u s of M u n i c i p a l B u i l d i n g C o d e s . 

J u n e 14 ( a d v . ) 
S t e e l F r a m i n g f o r S m a l l R e s i d e n c e s . 

F e b r u a r y 16 ( a d v . ) 
T e x n i k a X p o n i k a ( A n n a l e s T e c h i -

• l u e s ) . -Apr i l 14 ( a d v . ) 
T h e A r c h i t e c t u r a l AVork o f G r a h a m . 
- V n d e r s o n , P r o b s t a n d AVhite . 

M a y 11 ( a d v . ) 
T h e F r o z e n F o u n t a i n . A p r i l 1 1 ( o d v . ) 
T h e O r i e n t a l I n s t i t u t e . 

F e b r u a r y 16 ( a d v . ) 
T h e R e b u i l d i n g o f B l i g h t e d .Areas . 

F e b r u a r y 16 ( a d v . ) 
B o r n , E r n e s t , - A r c h i t e c t . P o r t r a i t . 

. l a n i i a r y 16 ( a d v . ) 
l i o u b l e r D a m . J u n e 463 
B r a d l e y , H a r l e y S.. P a t e n t e r . N a t i o n a l 

S t e e l H o m e s , H o l l y w o o d , C a l i f . 
J a n u a r y 16 

B r a d s h a w . P r e s t o n J . , . A r c h i t e c t : W . J . 
K n l u h l i*c ('c... 1'oii.'^iill inn E n g i n e e r s . 
M e r c h a n d i s e M a r t , S t . L i u i s . Mo. 

M a r c h 264, 265 
l l r e a k f a s t R o o m . F r e n c h lOmbassy . 

T o k v o , J a p a n . . \ n t o n i n I t a . v m o n d . 
A r c h i t e c t . M.arch 255 

I t r e u e r , M a r c e l . .Arch i t ec t . H o u s e in 
W i e s b a d i - n , G e r m a n y . .Alay 426-429 

B r e w s t e r , A Y a l t e r S., G a r a g e on E s t a t e . 
G r e e n l i e l d H i l l , l - 'a ir i le ld , t ' onn . C a m 
e r o n C l a r k , - \ r o h i t t e i ; - \ i r i i e s S e l k i r k 
( l a r k . I . . a n d s c a p e -Arch i t ec t . 

J u n e 528. 529 
B r i t i s h E m b a s s y B u i l d i n n . A V a s h i n n -

t o n . D . C . P a n e l H e a t i n g . J a n u a r y ;i6 
B r o a d c a s t i n g S t u d i o s of t h e N a t i o n a l 

B r o a d c a s t i n g C o m p a n y . T h e R a d i o 
C i t v . R o c k e f e l l e r C e n t e r . N e w A'ork 
C i t v . R e i n h a r d a n d H o f m e i s t e r : 
C o r b e t t . H a r r i s o n a n d M a c M u r r a y ; 
H o o d a n d F o u i l h o u x . . A r c h i t e c t s . 

J a n u a r y 73-92 
B r o o k e . F . H . . . A r c h i t e c t : H o r a c e AY. 

P e a s l e e .and .N'atlian W y e t i i . C o n s u l t 
a n t s . D i s t r i c t of C o l u m b i a A Y a r 
M e m o r i a l . J t i n e 46o 

r . r o w n , N o r l . r i t . K d i t o r . R e a l E s t a t e 
R e c o r d a n d B u i l d e r s " G u i d e . .Ar t i c l e . 
R e l a t i o n o f I . a n d C o s t s to H o u s i n g 
P r o j e c t s . A p r i l 23. 24. 27 ( a d v . ) 

B r v a n t B u i l d i n g . K a n s a s C i t y . Mo. 
( i r a l i a m . . A n d e r s o n , P r o b s t a n d AVhite . 
A r c h i t e c t s . M a y 11 ( a d v . ) 

B u e l l T e m p l e H o y n e , . A r c h i t e c t . A r 
t i c l e , C o m m u n i t y P l a n n i n g w i t l i 
T r a n s p o r t a b l e H o u s e s . J a n u a r y U 
P o r t r a i t a m i C o m m e n t . J u n e 4 i 6 



B u e l l , T . H . . & C o . . A r c h i t e c t s . H u e l l 
F a b r i c a t e d H o u s e S y s t e m , D e n v e r , 
C o l . J a n u a r y 12, 13 

l iu i ld ingr C o d e A c t i v i t i e s of the A m e r i 
c a n S t a n d a r d s A s s o c i a t i o n . A r t i c l e 
b y P. G . A g n e w . J u n e 4S8-494 

Bui ld ing^ T r e n d s a n d O u t l o o k . A r t i c l e 
b y L . S e t h S c h n i t m a n , C h i e f S t a t i s 
t i c i a n , F . W . D o d g e C o r p o r a t i o n . 

J a n u a r y 9S 
F e l ) r u a r y 18.S 

M a r c h 294 
A p r i l 369 

M a y 461 
J u n e 25 ( a d v . ) 

H u i l l - i n K i t c h e n C a b i n e t f o r F a r m h o u s e . 
P r o p o s e d b y D i v i s i o n o f A g r i c u l t u r a l 
K l n g i n e e r i n g , U n i v e r s i t y o f ( C a l i f o r n i a . 

A p r i l 317 
B u n g a l o w , C a l i f o r n i a . M a y 377 
B u r c h a r d , J o h n I I , V i c e - P r e s i d e n t . A r 

t i c l e , R e s e a r c h F i n d i n g s of B e m i s 
I n d u s t r i e s , I n c . J a n u a r y 3-S 

B u r l i i y , J a m e s a n d T h e o d o r e V i s s c h e r , 
A r c h i t e c t s . H o u s e o f E d w a r d B . 
S t u r g e s , S o u t h p o r t , C o n n . 

F e b r u a r y 138, 139 
B u s S t a t i o n a n d H o t e l , P r o p o s e d I ' a r k -

ing; G a r a g e . R i c h m o n d , V a . L e e , 
B a l l o n a n d V a n D e v o o r t . A r c h i t e c t s . 

F e b r u a r y I S ( a d v . ) 
M a r c h 232, 233 

B u s T e r m i n a l , N e w Y o r k C i t y . T h o m a s 
W . L a m b , A r c h i t e c t . M a r c h 266 

B u t c h e r S h o p I n t e r i o r , G e r m a n y . 
M a y 425 

B u t t e n h e i m , H a r o l d S.. E d i t o r , T h e 
A m e r i c a n C i t y . A r t i c l e , T h e E c o 
n o m i c S i g n i f i c a n c e o f V o l u n t a r y 
D e i s u r e . M a r c h 224 

B y r n e , B a r r y . A r c h i t e c t . C o n c r e t e U n i t 
Sy.<5tem. J a n u a r y 31 

f a b i n e t s a n d ( ' l o s e t s f o r the S u b s i s t 
ence F a r m h o u s e . A p r i l 355 

Caf6 a t C a n v e y I s l a n d , E n g l a n d , ( ' h r i s -
t l a n l & N e l l s e n , I^td., E n g i n e e r s . 

M a r c h 274 
f a f f C J r a n a d a . C h i c a g o , I I I . G o r d o n S. 

G u n d l i n g , D e s i g n e r . J u n e 521 
C a f e t e r i a D i n i n g R o o m , a P u b l i c R e s 

t a u r a n t , H e l s i n k i , F i n l a n d . P . E . 
B l o m s t e d t , A r c h . M a y 396. 398. 399 

C a n n e y . A . W a r r e n , o f t h e S t a f f of C l y d e 
R . P l a c e , C o n s u l t i n g E n g i n e e r s for 
R o c k e f e l l e r C e n t e r . A r t i c l e , S o u n d 
C o n t r o l a n d A i r C o n d i t i o n i n g i n the 
N . B . r . K a d i " C i t y B r o a d c a s t i n n S t u 
dios. J a n u a r y 77-78. 

27. 28. 30, 32 ( a d v . ) 
C a p i t o l B u i l d i n g , B i s m a r c k , N . D . H o l a -

b i r d a n d R o o t , A r c h . J a n u a r y 62 
C e l l R o o m , P o l i c e S t a t i o n , N e e d h a m . 

M a s s . G e o r g e E r n e s t R o b i n s o n , A r 
c h i t e c t . M a r c h 263 

C e l l a r K i t c h e n In P l y m o u t h H o u s e . 
P l y m o u t h , M a s s . J u n e 532 

C e l l u l a r S t e e l U n i t C o n s t r u c t i o n . H o u s e 
D e s i g n b y H . T . I ^ i n d e b e r e . A r c h i 
t ec t : F . H . F r a n k l a n d . C o n s u l t i n g 
E n g i n e e r . J a n u a r . v 20 

C h e c k l n B C o u n t e r . C o a t r o o m . H o t e l 
A s t o r . N e w Y o r k C i t y . W i l l i a m 
M u s c h e n h e l m , A r c h i t e c t . .June 506 

C h e r n e , R e a l t o E . a n d C h e s t e r D N e l 
son. A r t i c l e . P r e l i m i n a r y P l a n n i n g 
for A i r C o n d i t i o n i n g i n the D e s i g n 
of M o d e r n B u i l d i n g s . J u n e 536-548 
P o r t r a i t . J u n e 18 ( a d v . » 

C h r i s t i a n i <Sr N e l l s e n . L t d . , E n g i n e e r s . 
("af# a t C a n v e y I s l a n d . E n i r l a n d . 

M a r c h 274 
C o m b i n e d F o o t b r i d g e a n d P i p e D i n e . 
R i o d e J a n e i r o . M a r c h 275 

C i n c i n n a t i I^ i i l on T e r m i n a l . C i n c i n n a t i . 
Ohio . N e w s R e e l M o v i e in a R a i l r o a d 
S t a t i o n . F e l l h e i m e r a n d W a g n e r . 
. A r c h i t e c t s . M a r c h 234 

C i t e U n i v e r s l t a l r e , S w i s s P a v i l i o n . P a r i s . 
F r a n c e . De C o r b u s i e r a n d P . J e a n -
n e r e t . A r c h i t e c t s . M a y 400-403 

C l a r k . C a m e r o n . A r c h . H o u s e of S. K . 
B e c k e r . F a i r f i e l d , C o n n . A p r i l 33S 

C l a r k . C a m e r o n . A r c h i t e c t : A g n e s S e l 
k i r k C l a r k . I ^ n d s c a n e A r c h i t e c t , 
f l a r a g e on E s t a t e o f W a l t e r S. B r e w 
s t e r . G r e e n f i e l d H i l l . F a i r n . - l d . C o n n . 

J u n e 528. 529 
C l a r k . A g n e s S e l k i r k . T«'ind8<':ii>e . V r r h i -

tec t : C a m e r o n C l a r k . A r c h i t e c t . G a 
r a g e on. E s t a t e o f W a l t e r S. B r e w s t e r , 
G r e e n f i i ld H i l l . F a i r f i e l d . C o n n . 

J o n e 5'>S. 529 
C l e v e l a n d H o m e s . I n c . W a l t e r R . M c -

C o r n a c k . J o s e i ) h I - . W e i n b e r g a n d 
C o n r a d a n d T e a r e . A s s o c i a t e d A r c h i 
t ec t s - F r e d e r i c k B i g g e r a n d H e n r y 
W r i s r h t . C o n s u l t i n g A r c h i t e c t s : F r e d 
e r i c k W i l l i a m S t r i e h i n g e r . Conni-11 
a n d O u t c a l t , A r c h i t e c t s ( P r o j e c t No. 
3) . F e b r u a r y 104-1 I S 

C l i i s e t s a n d C a b i n e t s f o r t h e . S u b s i s t e n c e 
F a r m h o u s e . A p r i l 355 

C o a t r o o m a n d B a l l r o o m F o y e r , H o t e l 
A s t o r . N e w Y o r k C i t y . W i l l i a m 
M u s c h e n h e i m . A r c h i t e c t . J u n e 506, 507 

C o c k t a i l H o o m a n d B a r , H o t e l S h o r e -
l a n d . C h i c a g o , H I J . R . D a v i d s o n , 
D e s i g n e r . J u n e F r o n t i s p i e c e , 517-519 

C o d e A c t i v i t i e s of t h e A m e r i c a n S t a n d 
a r d s A s s o c i a t i o n , B u i l d i n g . A r t i c l e 
by P . J . A g n e w , S e c r e t a r y . 

J u n e 488-494 
C o d e of F a i r C o m p e t i t i o n tor the 

C o n s t r u c t i o n I n d u s t r y . 
F e b r u a r y I n s e r t 

C o d e , F i r s t T w o M o n t h s I T n d e r t h e 
C o n s t r u c t i o n . J u n e 474-479 

(.'odes Now, R e v i s e B u i l d i n g . A r t i c l e 
by W i l l i a m L y n c h M u r r a y , A r c h i t e c t . 

J u n e 480-486 
C o l o n i a l R o u s e s , R e s t o r i n g . S t r i c k l a n d 

a n d S t r i c k l a n d , A r c h . J u n e 530-532 
C o l u m b i a n H o m e s , C o l u m b i a n S t e e l 

T a n k Co. , K a n s a s C i t y , M o . 
J a n u a r y 15 

C o m b i n e d F o o t b r i d g e a n d P i p e L ^ n e , 
R i o d e J a n e i r o . C h r i s t i a n i & N e l l s e n , 
L t d . , E n g i n e e r s . M a r c h 275 

C o m m u n l i y P l a n n i n g w i t h T r a n s p o r t 
a b l e H o u s e s . A r t i c l e b y T e m p l e 
H o y n a B u e l l , A r c h i t e c t . J a n u a r y 11 

( ,*ommunity a n d S p o r t C e n t e r , B r e s l a u , 
G e r m a n y . R i c h a r d K o n w i a r z , A r c h i 
tect . M a r c h 271 

(Concrete U n i t S y s t e m . B a r r y B y r n e , 
A r c h i t e c t . J a n u a r y 31 

C o n n e l l a n d O u t c a l t . F r e d e r i c k W i l l i a m 
S t r i e b i n g e r , A r c h i t e c t s ( P r o j e c t No . 
3 ) ; F r e d e r i c k B i g g e r a n d H e n r y 
W r i g h t , C o n s u l t i n g A r c h i t e c t s : W a l 
t e r R . M c C o r n a c k , J t ) s e p h L W e i n 
b e r g a n d C o n r a d a n d T e a r e , A s s o 
c i a t e d . A r c h i t e c t s . C l e v e l a n d H o m e s , 
I n c . F e b r u a r y 104-11S 

C o n r a d a n d T e a r e , W a l t e r R . M c C o i -
n a c k a n d J o s e p h L W e i n b e r g , A s s o 
c i a t e d . A r c h i t e c t s : F r e d e r i c k B i g g e r 
a n d H e n r y W r i g h t , C o n s u l t i n g A r 
c h i t e c t s : F r e d e r i c k W i l l i a m S t r i e b i n 
ger . C o n n e l l a n d O u t c a l t . A r c h i t e c t s 
( P r o j e c t No . 3 ) . C l e v e l a n d H o m e s , 
I n c . F e b r u a r y 104-1 I S 

C o n s t r u c t i o n C o d e A p p r o v e d , M o n e y 
f o r P r i v a t e B u i l d i n g C o n s i d e r e d . 

F e b r u a r y 101, 102 
C o n s t r n c t i o n O u t l o o k , T h e . A r t i c l e b y 

T l i o m a s S. H o l d e n , V i c e - P r e s i d e n t in 
C h a r g e of S t a t i s t i c s a n d R e s e a r c h . 
F . W . D o d g e C o r p . J a n u a r y 37-40 

C o n s t r u c t i o n , P u b l i c P r o j e c t s D o m i n a t e . 
A r t i c l e b y I * S e t h S c h n i t m a n , C h i e f 
S t a t i s t i c i a n , F . W . D o d g e C o r p o r a 
t i o n . J u n e 25 ( a d v . ) 

C o n s t r u c t i o n P u s h e s A h e a d . A r t i c l e 
b y L . S e t h S c h n i t m a n , C h i e f S t a t i s 
t i c i a n , F . W . D o d g e C o r p . A p r i l 369 

( C o n s t r u c t i o n S h o w s G a i n , P r i v a t e . A r 
t i c l e by IJ. S e t h S c h n i t m a n , C h i e f 
S t a t i s t i c i a n , F . W . D o d g e C o r p o r a 
t i o n . M a y 461 

C o o p e r a t i v e C o n i m u n t y S t o r e s n e a r 
S t o c k l i o l m , S w e d e n . E s k i l S u n d a h l 
a n d O l o f T h u n s t r o m , A r c h i t e c t s . 

M a y 393-395 
C o r b e t t , H a r r i s o n a n d M a c M u r r a y : 

H o o d a n d F o u l l h o u x : R e i n h a r d a n d 
H o f n i e i s t e r , A r c h i t e c t s . T h e R a d i o 
Cit.v B r o a d c a s t i n g S t u d i o s o f t h e 
N a t i o n a l B r o a d c a s t i n g C o m p a n y , 
R o c k e f e l l e r C e n t e r , N e w Y o r k C i t y . 

J a n u a r y 73-92 
C o t t o n H o u s e s . J a n u a r y 34. 35 
C o u n t e r , J e w e l r y S t o r e , f o r F i n l a y 

S t r a u s , N e w Y o r k C i t y . P e r c i v a l 
G o o d m a n , I n c . . A r c h i t e c t s . M a r c h 245 

C o i m t e r a n d S t o r a g e C a s e s , S h o w r o o m 
f o r R e u s s S t u d i o s , I n c . , N e w Y o r k 
C i t v . E r n s t A u e r b a c h , D e s i g n e r . 

M a r c h 237 
(Court, S h o p i ) i n g , G l e n d a l e , C a l i f . G o r 

don B. K a u f m a n n , A r c h i t e c t . 
M a r c h 240. 241 

C r a c k e r F a c t o r y ( C o o p e r a t i v e ) , S t o c k 
h o l m . S w e d e n . E s k i l S u n d a h l a n d 
O l o f H u l t , A r c h i t e c t s . M a y 391 

C r o p K e e p e r . A p r i l 356 
C u t l e r . R a l p h D . . H o u s e . W e s t H a r t 

f o r d , C o n n . P h i l i p L . G o o d w i n . A r 
c h i t e c t . F e b r u a r y 158-160 

D a c h e , L i l l y , N e w Y o r k C i t y , S h o w 
room. M . B . S a n d e r s . J r . , A r c h i t e c t . 

J a n u a r y 65 
P a r t i n g t o n C o u n t r y S c h o o l , T h e . S o u t h 

D e v o n . E n g l a n d . H o w e a n d I . # s c a z e . 
A r c h i t e c t s . M a y 384. 385 

D a v i d s o n , J . R . , D e s i g n e r . H o t e l S h o r e -
l a n d C h i c a g o , 111.. B a r a n d C o c k t a i l 
R o o m . J u n e 517-."il9 
R e m o d e l e d A p a r t i T i e n t I n t e r i o r 

J u n e 515. 516 
D e c k P o r c h . H o u s e on L o n g I s l a n d . 

H o l d e n a n d M c L a u g h l i n , A r c h i t e c t s . 
.Apr i l 347 

D e l a n o a n d . A l d r i o h . A r c h i t e c t s . H o u s e 
or M, L . H o u g h , R y e . N . Y . 

F e b r u a r y 141-143 

U . S. P o s t Off ice , C l e n C o v e , L o n g 
I s l a n d . M a r c h 238, 239 

D e s i g n f o r L i v i n g H o u s e , C h i c a g o 
W o r l d ' s F a i r — 1 9 3 3 . J o h n C . B . 
M o o r e , A r c h i t e c t : C . C l e m e n t s H o r s -
l e y a n d R i c h a r d C . W o o d , A s s o c i a t e 
A r c h i t e c t s . I n t e r i o r s b.\- ( J l l b e r t 
R o h d e . J a n u a r y 28 

D e s i r a b l e R e < i u i r e m e n t s f o r t h e F a r m 
h o u s e . R e c o m m e n d a t i o n s o f C o m 
m i t t e e on F a r m a n d A ' i l l a g e H o u s i n g , 
P r e s i d e n t ' s C o n f e r e n c e on H o m e 
B u i l d i n g a n d H o m e O w n e r s h i p . 

A p r i l 331, 332 
D e s k e y , D o n a l d , D e s i g n e r . A p a r t n u nt 

o f W i l l i a m R o s e n f l e l d , C h i c a g o , 111. 
J u n e 513 

D i n i n g a n d R e a d i n g R o o m , S w i s s 
P a v i l i o n , C l t 6 U n i v e r s l t a i r e , P a r i s . 
F r a n c e . L e C o r b u s i e r a n d P . J e a n -
n e r e t , A r c h i t e c t s . M a y 403 

D i n i n g R o o m , H o u s e of R a l p h D . C u t 
l e r , W e s t H a r t f o r d , C o n n . P h i l i p L . 
G o o d w i n , A r c h i t e c t . F e b r u a r y 159 

D i n i n g R o o m , H o u s e o f W a l t e r M o r 
g a n , L a Q u i n t a , I n d i o , C a l i f . G o r d o n 
H . K a u f m a n n , A r c h i t e c t . F e b r u a r y 150 

D i n i n g R o o m , A p a r t m e n t a t 2 B e e k -
m a n P l a c e , N e w Y o r k C i t . v . E u g e n e 
S c h o e n & S o n s . A r c h i t e c t s . J u n e 511 

D i n i n g R o o m , H o u s e o f W . S. W a t e r -
b u r y . C h a p p a g u a . N . Y . J . B l a i r M u l -
l e r . A r c h i t e c t . F e b r u a r y 14 4 

D i n i n g R o o m a n d L o u n g e , C o m b i n e d 
T h e D a r l i n g t o n C o u n t r y S c h o o l . S o u t h 
i>evon. E n g l a n d . H o w e a n d L e s c a z e . 
A r c h i t e c t s . M a y 384 

D i n i n g R o o m . P r i v a t e . A e t n a L i f e I n 
s u r a n c e C o m p a n y B u i l d i n g a t H a r t 
f o r d , C o n n . J a m e s G a m b l e R o g e r s . 
I n c . , A r c h i t e c t s . J a n u a r y 71 

D i r i g i b l e H a n g a r . R e s p e s s A i r s h i p 
D o c k . R o b i n s o n a n d S t e i n m a n , C o n 
s u l t i n g E n g i n e e r s . M a r c h 267-269 

I n s t r i c t of C o l u m b i a W a r M e m o r i a l . 
D e s i g n e d b y F . H . B r o o k e . A r c h i t e c t ; 
H o r a c e W . P e a s l e e a n d N a t h a n 
A V y e t h . C o n s u l t a n t s . J u n e 46."i 

D o c k . R e s p e s s A i r s h i p . R o b i n s o n an<l 
S t e i n m a n , C o n s u l t i n g E n g i n e e r s . 

M a r c h 267-269 
D o n a l d , H a r v e y . L , H o u s e , W a l t h a n i . 

M a s s . H o u s i n g C o m p a n y , A r c h i t e c t s . 
. J a n u a r y 4 

D o o r s in I ' e n n s y l v a n i a S t a t i o n , New-
Y o r k C i t y . (Operated b y P h o t o e l e c t r i c 
(Cell . . L i n e 464 

D o u b l e H o u s e n e a r Z u r i c h , S w i t z e r 
l a n d . W e r n e r M . M o s e r , A r c h i t e c t . 

M a y 422, 423 
D r a f t i n g R o o m a n d R a m p . A r c h i t e c t ' s 

S u m m e r Q u a r t e r s . K a r u l z a w a . J a j ) a n . 
A n t o n l t i R a y m o n d , A r c h i t e c t . M a y 436 

D r e s s a n d M i l l i n e r y S h o p , C h i c a g o , 111. 
R e m o d e l e d b y H e r b e r t S o b e l a n d J . 
A r t h u r D r l e l s n i a , A rt l i i i . ' i ts . 

F e b r u a r y 173 
D r e s s S h o p , B a r n e t f s , C h i c a g o , I I I . 

G o r d o n S. G u n d l i n g , D e s i g n e r . 
J u n e 522 

D r e s s S h o p , C h i c a g o , 111. R e m o d e l e d 
b y H o l a b i r d a n d R o o t , A r c h i t e c t s . 

F e b r u a r y 170, 171 
D r i e l s m a , J . A r t h u r , a n d H e r b e r t S o b e l . 

A r c h i t e c t s . R e m o d e l e d D r e s s a n d M i l -
l i n e r v S h o p . C h i c a g o . I I I . 

F e b r u a r y 173 
D r l v e - l n M a r k e t , L o s A n g e l e s , C a l i f . 

F e b r u a r y 186 
D r l v e - l n M a r k e t , A V a s h l n g t o n , D . C . 

F e b r u a r y 1 7S 
D r i v e - I n T h e a t e r , (~'amden. N e w J e r s e y . 

D e s i g n e d b v R . M . H o l l i n g s h e a d . J r . 
M a r c h 235 

D u i k e r . J . , A r c h i t e c t . O p e n - A I r S c h o o l , 
A m s t e r d a m , H o l l a n d . J a n u a r y 9:̂  

D u n b a r , J o h n A t k i n s o n , A p a r t m e n t , 
N e w Y o r k C i t y . A V i U i a m M u s c h e n 
h e i m , A r c h i t e c t . J u n e 503-505 

D y m a x i o n H o u s e s — A n A t t i t u d e . A r t i c l e 
b v B u c k m l n s t e r F u l l e r . . l a n u a r y 9-11 

D y m a x i o n T r a f f i c C h a r t . J a n u a r y 10 

E a s t , A ' i c tor J . , H o u . s e , L o n g m e a d o w , 
M a s s . A p r i l 319. 336.337 

E c o n o m i c S i g n i f i c a n c e o f V o l u n t a r v 
L e i s u r e . T h e . A r t i c l e b y H a r o l d S 
B u t t e n h e i m , E d i t o r . T h e A m e r i c a n 
C i t y . M a r c h 22* 

E d t r e w a t e r B e a c h A p a r t m e n t s . C h i c a g o , 
I I I . A p a r t m e n t S u i t e D e s i g n e d a n d 
O c c u p i e d b y M r . & M r s . A . S . K l r k e -
by . . l u n e 514 

E l e c t r i c a l L a m p F a c t o r y . " L u m a , " ( C o 
o p e r a t i v e ) . S t o < - k h o l m . S w e d e n . E s k i l 
. S u n d a h l a n d A r t u r A'on S c h m a l e n s t e. 
A r c h i t e c t s . M a y 392 

E l e c t r i c i t y In t h e H o m e . A r t i c l e , b y 
H e n r y L , L o g a n , C o n s u l t i n g B l e c t r l -

E n i r i n e e r . M a v 4 4 7-4 57 
E l l e r b e & C o . a n d E r i c k s o n & C o . , A s 

s o c i a t e d . A r c h i l e c t s . M i l l e r H o s u l t a l . 
i M i l u t ' i . M i n n . J a n u a r y 41 

E l l e r y . M r s . B . C . . H o u s e , B r o o k l l n e . 
M a s s ( t u n t h e r .nnd B e m l s . . A s s o 
c i a t e s . . A r c h i t e c t s . . l a n u a r y 5 



E m b a s s y nui l t l ing: , l i r i t i s h , W a s h i i i H : -
t o n , I ) . C . P a n e l H e a t i n g . J a n u a r y 96 

E m b a s s y , F r e n c h , T o k y o , J a p a n . A n -
t o n i n I t a y m o n d , A r c h i t e c t . 

M a r c h 252-255 
E r i c k s o n & C o . a n d E l l e r b e & C o . , A s 

s o c i a t e d A r c h i t e c t s . M i l l e r H o s p i t a l , 
D u l u t h , M i n n . J a n u a r y 41 

E r s k i n e . M r s . .Joi in . H o u s e , W i l t o n , 
C o n n . E v a n s , M o o r e & W o o d b r i d g g 
A r c h i t e c t s . J u n e 526. 527 

E s c a l a t o r s , O t i s " S t r e a m l i n e . " J u n e 465 
E t a , I n c . , N e w Y o r k C i t y , S h o w r o o m . 

E l e a n o r Lie M a i r e , I n t e r i o r A r c h i t e c t . 
J a n u a r y 64 

E v a n s , M o o r e a n d W o o d b r i d g e , A r c h i 
t e c t s . H o u s e o f M r s . J o h n E r s k i n e . 
I l o u s e o f E a w r e n c e M o o r e , W i l t o n . 
C o n n . J u n e 526, 527 

E . \ h l l > i t i " n R o o m , H a m b u r g , G e r m a n y . 
K a r l S c h n e i d e r , A r c h i t e c t . M a r c h 230 

E x p a n s i b l e F a r m h o u s e , O n e - S t o r y , D e 
s i g n e d by V i r g i n i a P o l y t e c h n i c I i i . s l i -
t u t e , B l a c k s b u r g , V a . , in C o o p e r a t i o n 
w i t h U . S. D e p a r t m e n t o f A g r i c u l t u r e . 

A p r i l :i4 5 
E x p e r i m e n t a l B u i l d i n g s , U . S. D e p t . of 

A g r i c u l t u r e . B e l t s v i l l e E x p e r i m e n t a l 
F a r m , M a r y l a n d . J a n u a r y 35 

F a c t o r y B u i l d i n g f o r the O t i s E l e v a t o r 
C o m p a n y , T o k y o , J a p a n . A n t o n i n 
R a y m o n d , A r c h i t e c t . M a r c h 248-251 

F a c t o r y , C r a c k e r ( C o o p e r a t i v e ) , S t o c k 
h o l m , S w e d e n . E s k i l S u n d a h l a n d 

O l o f H u l t , A r c h i t e c t s . M a y 391 
F a c t o r y , " L u m a , " E l e c t r i c a l L a m p , 

( C o o p e r a t i v e ) , S t o c k h o l m , S w e d e n . 
E s k i l S u n d a h l a n d A r t u r V o n S c h m a l -
e n s e e . A r c h i t e c t s . M a y 392 

F a r n j ( C o n d i t i o n s , S u r v e y of . 
A p r i l 300-306 

F a r m , H e a t a n d L i g h t on t h e : T h e 
U t i l i z a t i o n o f l i ' a r m W a s t e s . A r t i c l e 
b y P . B u r k e J a c o b s , C h i e f . A g r i c u l 
t u r a l B y - P r o d u c t s L a b o r a t o r y . B u 
r e a u of C h e m i s t r y a n d S o i l s . U . 6. 
D e p t . o f A g r i c u l t u r e , A m e s . I o w a . 

A p r i l 35T-36S 
F a r m S t r u c t u r e s , R e s e a r c h i n . P a m 

p h l e t b y H e n r y G i e s e . S e n i o r A g r i 
c u l t u r a l E n g i n e e r , B u r e a u o f A g r i c u l 
t u r a l E n g i n e e r i n g , U . S. D e p t . of A g 
r i c u l t u r e . A p r i l 308 

F a r n > W a s t e s , T h e U t i l i z a t i o n of: H e a t 
a r i d L i g h t on t h e F a r m . A r t i c l e b y 
P . B u r k e J a c o b s , C h i e f , A g r i c u l t u r a l 
B y - P r o d u c t s L a b o r a t o r y , B u r e a u o f 
C h e m i s t r y a n d S o i l s , U . S. D e p t . o f 
A g r i c u l t u r e , A m o s , I o w a . 

A p r i l 357-368 
F a r m h o u s e , D e s i r a b l e R e q u i r e m e n t s 

f o r the . R e c o m m e n d a t i o n s o f C o m 
m i t t e e on F a r m a n d V i l l a g e H o u s i n g , 
P r e s i d e n t ' s C o n f e r e n c e on H o m e 
B u i l d i n g a n d H o m e O w n e r s h i p . 

A p r i l 331, 332 
F a r m h o u s e D e v e l o p e d b y D i v i s i o n of 

A g r i c u l t u r a l E n g i n e e r i n g , M i c h i g a n 
S t a t e C o l l e g e , f o r U . S. D e p t . o f 
A g r i c u l t u r e . A p r i l 348 

F a r m h o u s e f o r F a m i l y N e e d s . P l a n n i n g 
t h e . B u l l e t i n b y M a u d W i l s o n , A g r i 
c u l t u r a l E x p e r i m e n t S t a t i o n , (Oregon 
S t a t e A g r i c u l t u r a l C o l l e g e , ( T o r v a l l i s , 
O r e g o n . A p r i l 312-330 

F a r m h o u s e , L o w - C o s t. A . L a w r e n c e 
K . o c h e r a n d A l b e r t F r e y , A r c h i t e c t s . 

J a n u a r y 30 
F a r m h o u s e , O n e - S t o r y E x p a n s i b l e , D e 

v e l o p e d b y i r . S. D e p t . o f A g r i c u l t u r e , 
B u r e a u o f H o m e E c o n o m i c s a n d B u 
r e a u of A g r i c u l t u r a l E n g i n e e r i n g . 

A p r i l 344 
F a r m h o u s e P r o p o s e d f o r L o w e r I n c o m e 

G r o u p , D e v e l o p e d b y U . S. D e p t . o f 
A g r i c u l t u r e , B u r e a u o f H o m e E c o 
n o m i c s a n d B u r e a u of A g r i c u l t u r a l 
E n g i n e e r i n g . A p r i l 346 

F a r m h o u s e s D e v e l o p e d b y D i v i s i o n of 
A g r i c u l t u r a l E n g i n e e r i n g . U n i v e r s i t y 
o f C a l i f o r n i a , f o r U . S. D e p t . o f A g r i 
c u l t u r e . A p r i l 339-341 

F a r m h o u s e s . E x t e r i o r s a n d I n t e r i o r s . 
A p r i l 300. 302. 304, 306, 312, 314, 315 

F a r m h o u s e s f r o m t h e T e n n e s s e e V a l l e y 
A u t h o r i t y a t N o r r i s , T e n n . 

A p r i l 342, 343 
F a r m s t e a d , P l a n n i n g the . B u l l e t i n b y 

M . C . B e t t s . C h i e f . D i v i s i o n o f P l a n s 
a n d S e r v i c e s , a n d W . R . H u m p h r i e s , 
( j h i e f E n g i n e e r i n g A i d , B u r e a u of 
A g r i c u l t u r a l E n g i n e e r i n g , U . S. D e p t . 
o f A g r i c u l t u r e . A p r i l 309-311 

F a r m s t e a d s , S u b s i s t e n c e . A r t i c l e by . \ . 
L a w r e n c e K o c h e r a n d A l b e r t F r e y . 

A p r i l 349-356 
F a u n c e C o u r t , P l y m o u t h , M a s s . 

J u n e 531 
F e d e r a l S c h o o l s of M e x i c o . J u a n 0 " G o r -

m a n , S u p e r v i s i n g A r c h i t e c t . 
M a y 444-44 6 

F e l l h e i m e r a n d W a g n e r . A r c h i t e c t s . 
N e w s R e e l M o v i e in a R a i l r o a d S t a 
t i o n , C i n c i n n a t i I T n i o n T e r m i n a l . C i n 

c i n n a t i , O h i o . M a r c h 234 
P e r r i s s , H u g h , R e n d e r e r . H a y d e n P l a n t - -

t a r i u m ( P r o p o s e d ) , N e w Y o r k C i t y . 
T r o w b r i d g e a n d L i v i n g s t o n , A r c h i 
t ec t s . J u n e 468 
F o r d E x p o s i t i o n B u i l d i n g , C h i c a g o 
W o r l d ' s F a i r . A l i ) e r t K a h n , I n c . , 
- V r c h i t e c t s . J u n e 467 

F e r r o - E n a m e l H o u s e . C h a r l e s B a c o n 
R o w l e y a n d A s s o c i a t e s , A r c h i t e c t s . 

J a n u a r y 25 
F i r e C o n t r o l in the D e s i g n of M o d e r n 

B u i l d i n g s . A r t i c l e by P a u l W . K e a r 
ney . J u n e 495-502 

P i r e a n d P o l i c e S t a t i o n . N e e d h a m . M a s s . 
G e o r g e E r n e s t l l o b i n s o n . A r c h i t e c t . 

M a r c h 258-263 
F i r s t T w o M o n t h s U n d e r the C o n s t r u c 

t i o n C o d e . J u n e 474-479 
P i s h e r . H o w a r d T . , A r c h i t e c t . G e n e r a l 

H o u s e s , I n c . . C h i c a g o . J a n u a r y 18, 19 
F l o o r M o s a i c M a m m a l D i a g r a m , H a i -

v a r d M u s e u m of C o m p a r a t i v e Z o 
o l o g y . J u n e 466 

F o o t b r i d g e a n d I ' ipe L i n e , C o m b i n e d , 
R i o de J a n e i r o . C h r i s t i a n l & N i e l s e n . 
L t d . . E n g i n e e r s . M a r c h 275 

F o r d E x p o s i t i o n B u i l d i n g . W e l d i n g , 
C h i c a g o W o r l d ' s F a i r . A l b e r t K a h n . 
I n c . . A r c h i t e c t s . J i m e 467 

F o u r - P o i n t P l a n (or B u i l d i n g T r a d e s 
R e c o v e r y , A . J u n e 471-473 

F o y e r , B a l l r o o m a n d C o a t r o o m . H o t e l 
-Astor. N e w Y o r k C i t y . W i l l i a m M u s -
c h e n h e l m . A r c h i t e c t . J i m e 506, .'>07 

F o y e r s , R a d i o C i t y B r o a d c a s t i n g S t u 
d i o s of the N a t i o n a l B r o a d c a s t i n g 
C o m p a n y , R o c k e f e l l e r C e n t e r , N e w 
Y o r k (.^ity. R e i n h a r d a n d H o f m e i s t e r ; 
C o r b e t t . H a r r i s o n a n d M a c M u r r a y ; 
H o o d a n d F o u i l h o u x , A r c h i t e c t s . 

J a n u a r y 73-75 
F r a m e l e s s - S t e e l C o n s t r u c t i o n S y s t e m . 

D e m o n s t r a t i o n H o u s e , S o l o n , O h i o . 
R o b e r t S m i t h . J r . , A r c h i t e c t . 

J a n u a r y 22 
F r a n k l a n d , F . H . . C o n s u l t i n f i E n g i n e e r ; 

H . T . L i n d e b e r g , A r c h i t e c t . C e l l u l a r 
S t e e l U n i t C o n s t r u c t i o n . J a n u a r y 2« 

F r e e m a n . J o h n R . , J r . A r t i c l e , N e w D e 
v e l o p m e n t s : T h e R a p i d D e v e l o p m e n t 
o f P a t i n a on C o p p e r . 

M a y 19. 20 ( a d v . ) 
F r e n c h E m b a s s y . T o k y o . J a p a n . A n 

t o n i n R a y m o n d , . \ r c h i t e c t . 
M a r c h 252-255 

F r e n c h . F r e d P . , C o m p a n i e s . Bu i lder .^ 
K n i c k e r b o c k e r V i l l a g e H o u s i n g P r o 
j e c t . N e w Y o r k C i t y . 

F e b r u a r y 122, 123 
J u n e 464 

F r e y , A l b e r t a n d A. L a w r e n c e K o c h e r . 
A r c h i t e c t s . A r t i c l e , S u b s i s t e n c e F a r m -

s t e a d s . A p r i l 349-356 
Ix)%v-Cost F a r m h o u s e . J a n u a r y 30 
W e e k - E n d H o u s e . J a n u a r y 34 

F r e y s s i n e t , M . . E n g i n e e r . P h a r e du 
b l o n d e . P r o p o s e d f o r P a r i s E x h i b i t i o n 
o f 1937. J a n u a r y 41 

F r u i t S t o r e D i s p l a y . W h i t e s t o n e L a n d 
i n g . I x m g I s l a n d . N'. Y . F e b r u a r y 175 

F u l l i - r . H u c k m i n s t f - r . . \ r t i c l e , D y m a x -
i o n H o t i s e s — A n A t t i t u d e . 

J a n u a r y 9-11 

<!al l«-ry to C o v e r e d T e r r . T c c . llou.'^e n< a r 
Zt ir ic -h . S w i t z e r l a n d . M. I-'. H a e f e l i . 
A r c h i t e c t . M a y 420 

• J a r a g e a n d Autobu.'s T e r m i n a l . S t o c k 
h o l m . S w e d e n . E . s k i l S n n d a b l . .Vn l i i -
tect . .May 388-390 

( J a r a n e B u s S t a t i o n a n d H o t e l . P r o 
p o s i t i I ' a r l i i n g . R i c l i m o n i l . V a . L e e . 
P .a l lnt i .'iiid V . m D e v o o r t . . A r c h i t e c t s 

F e b r u a r y IS. ( a d v ) . 
M a r c h 232. 233 

G a r a a e on E s t a t e of W a l t e r S. B r e w 
s t e r . ( J r e e n f l e l d H i l l . F a i r l i e l d . tronn. 
I ' . 1 I I I . ro i l C l a r k , . \ r c h i t c c l ; . \ B n t s . S e l 
k i r k ( " l a r k . L a n d s c a p f A r c h i t e c t . 

J u n e 528. 529 
G a w e l . P e t e r . B u i l d e r ; . M i a n M<'Dowel l . 

D e s i K i i t - r . H o u s e of D r . P h i l i p C o o k 
T h o m a s . K e n t . C o n n . 

F e b r u a r y 126-130 
G e n e r a l T lo t i s e s . I n c . . C l i i c a K O . H o w a r d 

T . F i s h e r . . A r c h i t e c t . J a n u a r y 18. 19 
G i e d i o n . D r . S.. G e n e r a l S e c r e t a r y of 

t h e I n t e r n a t i o n a l C o n g r e s s e s f o r N e w 
A r c h i t e c t u r e . A r t i c l e . T h e S t a t u s of 
(" 'ontemporarv A r c h i t e c t u r e . 

M a y 378. 379 
. A r t i c l e . A V h a t S h o u l d B e D o n e to I m 
p r o v e A r c h i t e c t u r a l E d u c a t i o n ? 

M a y 373-375 
G i e s . - . H e n r y . S e n i o r A g r i c u l t u r a l E n 

g i n e e r , B u r e a u of A g r i c u l t u r a l E n 
g i n e e r i n g , 11. S. D e p t . of . \ K r i c u l t u r e . 
P a m p h l e t . R e s e a r c h in F a r m S t r u c 
t u r e s . A p r i l 30R 

(^ift D e p a r t m e n t , J e w e l r y .Store f o r 
F i n l a y S t r a u . s , N e w Y o r k C i t y . P e r -
< i v a l G o o d m a n . I n c . , A r c h i t e c t s . 

M a r c h 243 
C i l c l u i s t , E d m u n d B. , . A j c h i t c c t . H o u s -

i r m D e s i g n D e v e l o p e d U>v . A r c h i t e c t s 
M u n i c i p a l C o u n c i l o f P h i l a < l e l p h i a 
C h a p t e r A . I . A . F e b r u a r y F r o n t i s p i e c e 

<;ill . I r v i n g , A r c h i t e c t . H o u s e of M a r y 
B a n n i n g , L o s A n g e l e s . C a l i f . .May 377 

G o d w I n , T h o m p s o n ami I ' a t t e r s o n , 
A r c h i t e c t s . H o u s e of A . U . H i c k s , 
R o s l y n . L o n g I s l a n d . A p r i l 334, 335 

G o o d m a n , P e r c i v a l , I n c . . A r c h i t e c t s . 
J e w e l r y S t o r e f iu- F l n l a v S t r a u s , N e w 
V o r k C i t y . .March 242-245 

G o o d w i n , P h i l i p L , A r c h i t e c t . H o u s e 
o f R a l p h D . C u t l e r , W e s t H a r t f o r d , 
C o n n . F e b r u a r y 158-160 

G r a h a m , A n d e r s ( » i i , P r o b s t a n d W h i t e , 
- A r c h i t e c t s . B r y a n t B u i l d i n g , K a n 
s a s C i t y , Mo. M a y 11 ( a d v . ) 
U r l i a n c e B u i l d i n g C h i c a g o , 111. 

M a y 11 ( a d v . ) 
• i r . i i i a . l a ' ' a l ' . ' - . " ' h i r a ^ . i , H ! I ; . . I < | M I I S . 

G u n d l i n g , D e s i g n e r . J t tne 521 
G r e e n e . V a n R e n s s e l a e r H . , E n g i n e e r . 

. \ p p l e S t o r a g e W a r e h o u s e . C r o z e t , 
V a . M a r c h 246. 247 

G r e g o r y , J u l i u s , A r c h i t e c t . H o u s e of 
R o b e r t E . H i l l , F i e l d s t o n , N . Y . 

F e b r u a r y 166. 157 
' I r i l l i n i . E n r i c o A . , A r c h i t e c t . I ' a t h o -

l o g i c a l I n s t i t u t e , M i l a n , I t a l v . 
M a y 430,-431 

( G r o c e r y S t o r e f o r t h e " A . & P." , S u b 
w a y , P h i l a d e l p h i a , P a . M a r c h 270 

( i r o c e r y S t o r e n e a r S t o c k h o l m . S w e d e n . 
E s k i l S u n d a h l a n d O l o f T h u i i s t r o m , 
A r c h i t e c t s . M a y 393 

G u e s t H o u s e o f D r . W i l l i a m B . M u n r o , 
P a s a d e n a , C a l i f . J o h n D . A t c h i s o n , 
A r c h i t e c t . F e b r t m r y 131 

G u n < l l i n g , G o r d o n S. . A r c h i t e c t . B a r -
TU'tt's D r e s s S h o p , C h i c a g o , 111. 

J u n e 523 
B a r n . - t t ' s M i l l i n e r y . C h i c a g o . 111. 

J u n e 522 
G r a n a d a (?afe , C h i c a g o , I I I . J u n e 521 
R e m c x i e l e d B a k e r y , ("hicago. I I I . 

F e b r u a r v 168 
S m i t h S h o e Sh<ip, ("hicago. I I I . 

J u n e 524 
• lJunther a n d B e n i i s . .Assoc ia te s . A r c h i -

t e s t s . H o u s e o f F r a n k G . . A k e r s . 
D e d h a m . M a s s . J a n u a r y s 
H o u s e of M r s . B . c . E l l e r y . B r o o k -
l ine . M a s s . J a n u a r y 5 
ll(.u.-<»( o n E s t a t e o f W a l t e r P h i l l i p s . 
W e l l e s l e y . M a s s . J a n u a r y 4 

G y m n a s i u m a n d A u d i t o r i u m . A e t n a L i f e 
I n s u r a n c e C o m p a i i \ B u i l d i n g at H a r t 
f o r d . C o n n . J a m e s G a m b l e R o g e r s . 
l iK' . . . \ r<-h i tec t s . . l a i inar .v 71 

H 
H a e f e l i , M . E . , A r c h i t e c t . H o u s e n e a r 

Z u r i c h . S w i t z e r l a n d . M a y 416-421 
H a e f e l i , M . E . , W . M . Moser , a n d R o t h , 

A r t . a r i a a n d S c h m i d t . I I u l i a - li. i- a n d 
S t e i g c r , A r c h i t e c t s . H o u s i n g D e v e l 
o p m e n t , " N e u b u e h l , " Z u r i c h , S w i t z e r 
l a n d . M a y 404-409 

H a l l , E n t r a n c e , H o u s e of M a r t i n B a k e r , 
K n o x v i l l e , T e n n . B a r b e r a n d M c -
M u r r y , A r c h i t e c t s . F e b r u a r y 146 

H a l l o r a n , M r s . M a r y , H o u s e , A V a l t h a m , 
M a s s . H o u s i n g C o m p a n y , A r c h i t e c t s . 

J a n u a r y 4 
H . a l l w a y , H o t e l A s t o r . N e w Y ' o r k C i t y . 

W i l l i a m M u s c h e n h e l n i , A r c h i t e c t . 
J u n e 507 

H a m i l t o n R e s i d e n c e . N e w C a n a a n . 
C o n n . W a l t e r B r a d n e e K i r b y . A r c h i 
t ec t . F e b r u a r y 132-134 

H a n m i f o r d . H . B . , A r c h i t e c t . P o r t r a i t 
a n d C o m m e n t . J u n e 478 

H a n s o n . O . B . , O p e r a t i n g M a n a g e r , N a 
t i o n a l B r o a d c a s t i n g S t u d i o s . L i g h t 
i n g N a t i o n a l B r o a d c a s t i n g S t u d i o s . 
A r t i c l e b y H e n r . v L L o g a n , E n g i n e e r 
i n g C o n s u l t a n t , H o l o p h a n e C o m p a n y . 

J a n u a r y 89-92 
H a y d e n P l a n e t a r i u m ( P r o p o s e d ) , N e w 

Y o r k C i t y . R e n d e r i n g b y H u g h F e r 
r i s : T r o w b r i d g e a n d L i v i n g s t o n , A r -
c l i i t e c t s . J u n e 468 

H e a r i n g a n d C o n t r o l R o o m , P o l i c e S t a 
t i o n , N e e d h a m , M a s s . G e o r g e I C r n e s t 
R o b i n s o n . A r c h i t e c t . M a r c h 263 

H e a t a n d L i g h t o n the F a r m : T h e 
I T t l l i z a t i o n o f F a r m W a s t e s . . A r t i c l e 
by P . B u r k e J . i c o b s , C h i e f , . \ g r i c u l -
t u r a l I I y - P r o d u c ; t s I ^ a b o r a t o r y , B u r e a u 
o f C h e m i s t r y a n d So i l s . U . S. D e p t . o f 
A g r i c u l t u r e , A m e s . I o w a . 

A p r i l 357-36S 
H e a t i n g , P a n e l . A r t i c l e b y A l f r e d 

R o t h , A r c h i t e c t . J a n u a r y 93-97 
H i c k s , A . U . . H o u s e , R o s l y n , I>^ing 

I s l a n d . G o d w i n . T h o t n p s o n a n d P a t 
t e r s o n . A r c h i t e c t s . A p r i l 334. 335 

H i l l . R o b e r t E . . H o u s e , F i e l d s t o n , N . Y . 
J u l i u s G r e g o r y , A r c h i t e c t . 

F e b r u a r y 156,157 
H i l l C r e e k H o m e s , P h i l a d e l p h i a , P a . 

T h o m . i s a n d M a r t i n , A r c h i t e c t s . 
F e b r u a r y 119 

H i l l s i d e H o u s i n g C o r p o r a t i o n P r o j e c t . 
N e w A'ork C i t y . F e b r u a r y 124 

H o l j i b i r d a n d R o o t , A r c h i t e c t s . C a p i t o l 



U u i l d i i m , l i i s i i i a i c k , N . I ) . . J a i u i i i r y 62 
Heiiiodf^liMl D r e s s S h o j ) , C h i c a g o , I l l -

F e b r u a r y 170.171 
R e i n o d f l e d I ' i a i i o S h o p . C h i c a g o , 111. 

F e b r u a r y 16i» 
H o l d e n , T i i o i n a s S.. V i c e - P r e s i d e n t i n 

C h a r g e of S t a t i s t i c s a n d R e s e a r c h , 
F . W. I ' l i d ^ e C i i r p c . r a t i o n . A r t i c I * ' . 
H o u s i n g C o n d i t i o n s in S e v e n S m a l l 
C i t i n s . M a y 458-460 
A r t i c l e . T h e C o n s t r u c t i o n O u t l o o k . 

J a n u a r y 37-40 
H o l d e n , M c l ^ i u g h l i n a n d A s s o c i a t e s . 

A r c h i t e c t s . A m e r i c a n H o u s e s . I n c . . 
N e w Y o r k C i t y . J a n u a r y 17 
H o u s e on l>ong I s l a n d . A p r i l 347 

H o l l i n g s h e a d . J r . , R . M . , D e s i g n e r . 
D r i v e - l n T h e a t e r , C a m d e n . N e w J e r 
s e y . .March 23r> 

H o l m a n , J r . . H . L * . A r c h i t e c t . M u n i c i 
p a l A i r p o r t a n d R e c r e a t i o n C e n t e r . 
K n t e r p r i s e , A l a . M a r c h 273 

H o m e s A s A n A i d to R e c o v e r y , B e t t e r . 
A p r i l 297-291' 

H o o d a n d K o u i l h o u x : R e i n h a r d a n d 
H o f m e i s t e r ; C o r b e t t . H a r r i s o n a n d 
M a c M u r r a y , A r c h i t e c t s . T h e R a d i o 
C i t y B r r i a d c a s t i n g S t u d i o s of the N a 
t i o n a l B r o a d c a s t i n g C o m p a n y . R o c k e 
f e l l e r C e n t e r . N e w Y o r k tTlty. 

J a n u a r y 73-92 
Hor . s l ey , C . ( M e m e n t s , a n d l l i c h a r d ('. 

W o o d , A s s o c i a t e A r c h i t e c t s . Interior.^; 
b y G i l b e r t R o h d e . J o h n B . M o o r e . 
A r c h i t e c t . D e s i g n f o r I . . i v i n g H o u s e . 
C h i c a g o W o r l d ' s F a i r — 1 9 3 3 . 

J a n u a r y 2f> 
l i . . .<pi ia l . . M i l l . r , n u l u t l i . M i n n . i;ri<-k^ 

s o n & C o . , a n d E l l e r b e & C o . , A s s o 
c i a t e d A r c h i t e c t s . J a n u a r y 41 

H o s p i t a l . N e w Y o r k O p l i t l i a l m i c . 415 
E a s t 6 3 r d S t r e e t . 
C h a r l e s H . D e n c h . 

C i t y . N e w Y o r k 
A r c h i t e c t . 

J u n e 508, 509 
H o t e l A s t o r . N e w Y ' o r k C i t y . B a l l r o o m 

F o y e r a n d C o a t r o o m . W i l l i a m M u s -
c h e n h e l m . A r c h i t e c t . J u n e 506, 507 

H o t e l , P r o p o s e d P a r k i n g C J a r a g e . B u s 
S t a t i o n a n d . R i c h m o n d . L e e . B a l 
lon a n d V a n D e v o o r t . A r c h i t e c t s . 

F e b r u a r y IK ( a d \ > 
M a r c h 232. 23:', 

H o t e l w i t h R e v o l v i n g S t r e a m l i n e d 
S h i e l d f o r A i r C o n d i t i o n i n g C o n t r o l , 
Mode l o f 1 0 - S t o r y . J a n n a r y 9 

H o t e l S e n e c a , C h i c a g o , H I . B a r I t o o m , 
L o u i s R . S o l o m o n a n d A s s o c i a t e s . 
D e s i g n e r s . J u n e 520 

H o t e l S h o r e l a n d , C h i c a g o , 111. J . R . 
D a v i d s o n . D e s i g n e r o f B a r a n d C o c k 
t a i l R o « ) m . J u n e F r o n t i s p i e c e , 517-519 
R e m o d e l e d A p a r t m e n t I n t e r i o r . 

J i m e 515, 516 
H o u g h . M. D.. H o u s e . R y e , N . Y . D e l a n o 

a n d A l d r i c h , A r c h i t e c t s . 
F e b r u a r y 1 4 1 - H 3 

H o u s e on I x ) n g I s l a n d . H o l d e n a n d 
M c l a u g h l i n , A r c h i t e c t s ( A m e r i c a n 
H o u s e s , I n c . ) . A p r i l 347 

H o u s e , S h o w i n g C e n t r a l U t i l i t y M a s t 
a n d S u s p e n d e d F l o o r s . M o d e l o f D y -
m a x i o n . J a n u a r y 9 

H o u s e on S u m m e r S t r e e t , P l y m o u t h . 
M a s s . B u i l t b y G e o r g e B o n u m . 

J u n e 530 
H o u s e o f T o m o r r o w , C h i c a g o W o r l d ' s 

F a i r — 1 9 3 3 . G e o r g e F r e d K e c k , A r c h i 
tect . J a n u a r y 29 

H o u s e in W i e s b a d e n , G e r m a n y . M a r c e l 
B r e u e r . A r c h i t e c t . 

M a y F r o n t i s p i e c e . 426-429 
H o u s e n e a r Z u r i c h . S w i t z e r l a n d . M. K . 

H a e f e l i . A r c h i t e c t . M a y 416-421 
H o u s e s f o r Q u a n t i t y P r o d u c t i o n . W a l 

t e r B a e r m a n n , D e s i g n e r . J a n u a r y 27 
H o u s i n g C o m p a n y , A r c h i t e c t s . H o u s e 

of H a r v e y D. D o n a l d , W a l t h a m . M a s s . 
J a n u a r y 4 

H o u s e o f M r s . M a r y H a l l o r a n . W a l t -
h a m . M a s s . J a n u a r y 4 

H o u s i n g C o n d i t i o n s i n 7 S m a l l C i t i e s . 
A r t i c l e b y T h o m a s S. H o l d e n , V i c e -
P r e s i d e n t in C h a r g e of S t a t i s t i c s a m i 
R e s e a r c h , F . W . D o d g e C o r p o r a t i o n 

M a y 458-460 
H o u s i n g D e s i g n D e v e l o p e d f o r A r c h i 

t e c t s M u n i c i p a l C o u n c i l of P h i l a d e l 
p h i a C h a p t e r A . I . A . E d m u n d B . 
G i l c h r i s t . A r c h i t e c t . 

F e b r u a r y F r o n t i s p i e c e 
H o u s i n g D e s i g n s a n d C o n s t r u c t i o n S y s 

t ems . N e w . C o m p i l e d b y C . T h e o d o r e 
I . .arson . J a n u a r y F r o n t i s p i e c e . 3-36 

H o u s i n g D e v e l o p m e n t . B o u l d e r C i t y . 
N e v a d a . F e b r u a r . \ - 103 

H o u s i n g D e v e l o p m e n t . " N e n b u e h l . " 
Z u r i c h . S w i t z e r l a n d . A r t a r l a a n d 
S c h m i d t . I l u b a c h e r a n d S t e l g e r , M. 
E . H a e f e l i . W . M . M o s e r . a n d R o t h . 
A r c h i t e c t s . M a y 404-409 

H o u s i n g P r o j e c t s , R e l a t i o n of I. .and 
C o s t s to R e n t a l s i n . A r t l ' - l e bv N o r -
ber t B r o w n . E d i t o r . R e a l Est . - i te R e c 
ord a n d B u i l d e r s ' G u i d e . 

A p r i l 23. 24. 27 (adv .1 
H o u s i n g . R e p l a n n i n g O l d A r e a s fo" 

New. A r t l c l o b y J o s e p h P l n t z k e r . 
S e c r e t a r y , E a s t SJ/tle C h a m b e r of 

C ( ) m m e r c e , N e w Y o r k C l t > . 
F e b r u a r y lul l 

32 ( a d v . » 
H o w e a n d L e s c a z e , A r c h i t e c t s . T h e 

l > a r t i n g t o n C o u n t r y S c h o o l , S o u t h 
D e v o n , E n g l a n d . M a y 384. 385 

H u l i a c h e r a n d S t e l g e r . A r c h i t e c t s . T h e 
X - H u l l d l i i g , Z u r i c h , S w i t z e r l a n d . 

M a y 410-415 
H u l i a c h e r a n d S t e i g e r , M . E . H a e f e l i . 

W . M. M o s e r . a n d R o t h . A r t a r l a a n d 
S c h m i d t , A r c h i t e c t s . H o u s i n g D e v e l 
o p m e n t . " N e u b u e h l , " Z u r i c h , S w i t z e r 
l a n d . M a y 404-409 

H u l l , O l o f a n d E s k i l S u n d a h l . . X r e h l -
t ec t s . C^racker F a c t o r y ( C o o p e r a t i v e ) . 
.^t..( k h o l m . S w e d e n . M a y 391 

H u m | ) h r i e 8 . W . R . , C h i e f E n g i n e e r i n g 
. \ i d . a n d M. (". H e t t s . C h i e f . D i v i s i o n 
of P l a n s a n d S e r v i c e s . B u r e a u of 
. \ g r l c u l t u r a l E n g i n e e r i n g , V. S. l>« pt. 
o f A g r i c u l t u r e . B u l l e t i n , P l a n n i n u 
the F a r m s t e a d . A p r i l 309-311 

I 
I l l u s t r a t e d N e w s . . lun. - 4(i:i-46N 
I n d i a n P u e b l o a t T a o s . N e w M e x i c o . 

.May 376 
I n s u l i t e C o m p a n y . M i n n e a p o l i s . M i n n . 

lOntrance L<ibb>'. C l a r e n e e H. N e l 
s o n , A r c h i t e c t . . l a n u a r y 65 

I n t e r i o r , A l m ^ e D r e s s S h o p , C h i c a g o . 
111. R e m o d e l e d b y H o l a b i r d a n d R o o t , 
A r c h i t e c t s . F e b r u a r y 171 

I n t e r i o r P l a n t V i e w s . F a c t o r y B u i i d i n ^ 
f o r t h e O t i s E l e v a t o r C o m p a n > . T o k -
vo, J a p a n , . \ n t o n l n R a v m o n d , A r c h i 
tect . M a r c h 251 

I n t e r n a t i o n a l S t u d e n t C e n t e r . I ' r o p o s e d , 
( J e n e v a , S w i t z e r l a n d . A l f r e d R o t h , 
A r c h i t e c t . Mar< h 231 

. l aro l ) s , P. H u r k e , c:hief . A g r i c u l t u r a l 
U y - P r o i l u i l s I « i l > o r a t o r y , I ' .ureau of 
C h e m i s t r y a n d S o i l s , U . S. D e p t . o f 
- A g r i c u l t u r e , A m e s , I o w a . A r t i c l e , 
I I . Ill a n d L i g h t on the F a r m ; T h e 
I ' t l l i z a t l o n of F a r m W a a t e s . 

A p r i l 367-368 
. l a p a n e s e R o o m s . A r c h i t e c t ' s S u m m e r 

t i u a r t e r s , K a r u l z a w a . J a p a n . A n t o -
n l n R a y m o n d , A r c h i t e c t . M a y 434 

J e a n n e r e t , P . a n d I..e C o r b u s l e r , A r c h i 
t e c t s . S w i s s P a v i l i o n , C i t ^ U n l v e r s i -
t a l r e , P a r i s . F r a n c e . M a y 400-403 

. l e w e l e r y S t o r y f o r F i n l a y S t r a u s , N e w 
V o r k C i t v . P e r c i v a l G o o d m a n . I n c . . 
A r c h i t e c t s . M a r c h 2 4 2-245 

K 

K a h n , A l b e r t , A r c h i t e c t . P o r t r a i t a n d 
C o m m e n t . J u n e 478 

K a h n . A l b e r t . I n c . . A r c h i t e c t s . F o r d 
E x p o s i t i o n B u i l d i n g . C h i c a g o W o r l d ' s 
F a i r . W e l d i n g . J u n e 467 

K a h n . E l y J a c q u e s . A r c h i t e c t . P o r t r a i t 
a n d C o m m e n t . J u n e 47(; 

K a r g e r , R . M . . D e s i g n e r . T w o R e m o d 
e led E l e v a t o r L o b b i e s . C i t i e s S e r v i c e 
C o m p a n y . N e w Y o r k C i t y . S-10 
B r i d g e S t r e e t ; 21-24 S t a t e S t r e e t . 

J u n e 525 
K a s t n e r , -Al fred . - A r c h i t e c t . N e g r o 

H o u s i n g P r o p o s e d f o r R i c h m o n d , V a . 
J a n ( m r y 26 

K a s t n e r a n d S t o n o r o v ; W . P o p e B a r n e y , 
- A r c h i t e c t s . C a r l M a c k l e y H o u s e s . 
P h i l a d e l p h i a . P a . F e b r u a r y 1 20, 1 21 

K a u f m a n n . (Gordon B . . - A r c h i t e c t . H o u s e 
of W a l t e r M o r g a n . L a Q u l n t a . I n d l o . 
C a l i f . F e b r u a r y 148-151 
S h o p p i n g C e n t e r , G l e n d a l e , (^alif . 

M a r c h 240, 241 
K a w a s a k i . M o r i n o s u k e . R e s i d e n c e . T o 

k y o , J a p a n . -Anton ln R a y m o n d . . A r 
c h i t e c t . M a y 438-44 3 

K e a r n e y . P a u l W . A r t i c l e , F i r e C o n t r o l 
i n t h e D e s i g n o f M o d e r n B u i l d i n g s . 

J u n e 495-502 
P o r t r a i t . J u n e 18 ( a d v ) 

K e c k . G e o r g e F r e d . A r c h i t e c t . H o n s " 
o f T o m o r r o w . C h i c a g o W o r l d ' s F a i r 
—1933. J a n u a r y 29 

K i e s l e r . F r e d e r i c k J . . A r c h i t e c t . S p a c e 
H o u s e . J a n u a r y 44-61 

K i r b y , A V a l t e r B r a d n e e , A r c h i t e c t . H a m 
i l t o n R e s i d e n c e . N e w C a n a a n . C o n n . 

F e b r u a r y 132-134 
K i r k e b y . M r . & M r s . A . S.. D e s i g n e r s 

of t h e i r .Ai>artment S u i t e , E d g e w a t e r 
B e a c h . A p a r t m e n t s . C h i c a g o . I I I . 

J u n e 511 
K i t c h e n - B a t h r o o m U n i t . D e v e l o p e d bv 

J o l i n B . P i e r c e F o u n d a t i o n . N e w Y o r k 
C i t y . J a n u a r y 36 

K i t c h e n C a b i n e t f o r F a r m h o u s e . B u i l t -
i n . P r o p o s e d b y D i v i s i o n o f A g r i c u l 
t u r a l K n g l n e e r l n g . I ' n l v e r s l t y o f C a l i 
f o r n i a . A p r i l 317 

K i t i h e n . H o u s e of V i c t o r J . E a s t L o n n -
m e a d o w . M a s s . . A p r i l 319 

K i t c h e n . H o u s e o f D r . P h i l i p C o o k 
Thonia . ' i . K e n t . C o n n . A l l a n M c D o w e l l 

D e s i g n , i ; I ' . l e i ( J a w e l . B u i l d e r . 
F e b r u a r y 129 

K i i i e k e r b o c k e r X ' i l l a g e H o u s i n g P r o j 
ec t . N e w Y o r k C i t y . F r e d F . F r e n c h 
C i M i i p a n i e s , I S u i l d e r s . 

F e b r u a r y 122, 123 
J u n e 461 

K n i g h t & C o . , W . J . , C o n s u l t i n g E n 
g i n e e r s ; P r e s t o n J . B r a d s h a w , A r c l i i -
tt c t . - M e r c h a n d i s e -Mart. S t . l<ouls. 
Mo. -March 264. 265 

K o i - h e r , A . I . , a w r e n c e , an«l A l b e r t F r e y . 
A r c h i t e c t s . A r t i c l e . S u b s i s t e n c e F a r m 
s t e a d s . A p r i l 349-. i50 
l.,o\\ - C o s t i - ' armhouse . . I a n u a r . \ •U< 
W e e k - E n d H o u s e . J a n u a r y 34 

K o e r n e r . H a r r . v . A r c h i t e c t . H o u s e of 
M r s . H a r o l d L l o y d , W e s t p o r t , ("oiin 

F e b r u a r > ' IL'.'-
K o n w l a r z . R i c h a r d . A r c h i t e c t - Sp«)r t 

a n d C o m m u n i t y C e n t e r , H r e s l a i i . (;• i 
m a n y . M a r c h 271 

L a B i - a u n i e a n d K l e i n . A r c h i t e c t s . M u 
n i c i p a l A u d i t o r i u m , S t . L o u i s , M o . 

J u n e 46,S 
L a b o r a t o r y . -An - A l l - C o n c r e t e , E s s e x . 

E n g l a n d . D e s i g n e d b y S i r E . O w e n 
W i l l i a m s . M a y 380-383 

L a m b . T h o m a s W . . - A r c h i t e c t . B u s T e r 
m i n a l . N e w Y o r k C i t y . M a r c h 266 
T r a n s - l . , u x T h e i i t e r . . \ . - \v Y o r k C i t v . 

-March 226, 227 
L a n d C o s t s to R e n t a l s I n H o u s i n g P r o 

j e c t s , R e l a t i o n of. A r t i c l e b y N o r b e r t 
B r o w n . P3ditor, R e a l E s t a t e R e c o r d 
a n d B u i l d e r s ' G u i d e . 

A p r i l 23. 24, 27 ( a d v . ) 
L a r s o n . C . T h e o d o r e . C o m p i l e r . N e w 

H o u s i n g D e s i g n s a n d C o n s t r u c t i o n 
S y s t e m s . J a n u a r y F r o n t i s p i e c e , 3-36 

I j a y t o n , S. A . , Arch i t< -c t . P o r t r a i t a n d 
( T o m m e n t . J u n e 476 

L e C o r b u s l e r a n d I ' . J e a n n e r e t , A r c h i 
t e c t s . S w i s s P a v i l i o n . C l t ^ U n i v e r s l -
t a i r e . P a r i s . F r a n c e . .May 400-403 

L e c t u r e R o o m , I ' a t h o l o g l c a l I n s t i t u t e . 
M i l a n , I t a l y . E n r i c o A . G r i m n l . A r c h i 
t ec t . M a y 430 

L e e , B a l l o n a n d V a n D e v o o r t , A r c h l -
l . ' i l s . I "iniicised I ' l l l k i i m "! ; i taK'- . I'• U s 
s t a t i o n a n d H o t e l . R i c h m o n d , V a . 

F e b r u a r y 18 ( a d v . ) 
M a r c h 232, 233 

L e l s u r « ' A s a F a c t o r i n A r c h i t e c t u r e . 
M a r c h 191 

L e i s i i r « - . B i l i l i o g r a p h v of l ' i i l » l i c a t l o n s 
R e l a t i n g to. -Marcit 195, 197-206 

L e i s u r e H o u r s o f 5,000 P e o p l e , T h e . .A 
R e p o r t o f a S t u d y o f I . / e l sure T i m e 
. A c t i v i t i e s a m i D e s i r e s C o n d u c t e d by 
t h e N a t i o n a l R e c r e a t i o n - A s s o c i a t i o n . 

-March 207-223 
L e i s u r e . T h e E c o n o m i c S i g n i f i c a n c e o f 

V o i u n t . - i r y . A r t i c l e b y H a r o l d S. B u t -
t e n h e l m . E d i t o r . T h e A m e r i c a n C i t v . 

- M a r c h 224 
I..e M a l r e , E l e a n o r . I n t e r i o r A r c h i t e c t . 

S h o w r o o m of E t a , I n c . . N e w Y o r k 
C i t y . J a n n a r y 64 

L e n c h , C h a r l e s H . , - A r c h i t e c t . N e w Y o r k 
O p h t h a l m i c H o s p i t a l . 415 E a s t 6 3 r d 
S t r e e t . N e w Y o r k C i t y . J u n e 508. 509 

L i b r a r y . A p a r t m e n t o f .John - A t k i n s o n 
D u n b a r . -Vew Y o r k C i t y . W i l l i a m 
M u s c l i e n h e i m . A r c h i t e c t . . l u n e 503 

L i g h t on the F a r m , H e a t a n d : T h e I T t i -
i l z i i t l o n of F a r m W a s t e s . A r t i c l e b y 
P. B u r k e J a c o b s . C h i e f , - A g r i c u l t u r a l 
B v - P r o d u c t s I . . a b o r a t o r y . B u r e a u of 
C h e m i s t r y a n d S o i l s . U . S . D e p t . of 
- A g r i c u l t u r e . A m e s . I o w a . 

A p r i l 357-368 
I . . i K h t i n e the C l a s s r o o m -More E f f e c 

t i v e l y w i t h I<ess I l l u m i n a t i o n . A r t i c l e 
bv H e n r y L . I x ) g a n . E n g i n e e r i n g C o n 
s u l t a n t . . J u n e 533 

T , i g h t i n g F i x t u r e s . S p a c e H o u s e . F r e d 
e r i c k J - K i e s l e r . A r c h i t e c t . 

J a n u a r y 49-5 I 
l , i « l i l i i m N a t i o n a l B r o a d c a s t i n g S t u d i o s . 

. \ r t i c l e by H e n r y L . I » g a n , E n g i n e e r 
i n g C o n s u l t a n t . H o l o i > h a n p C o m p a n y ; 
O. B . H a n s o n . O p e r a t i n g M a n a g e r . 
N a t i o n a l B r o a d c a s t i n g S t u d i o s . 

J a n i m r y 89-92 
L i n d e b e r g. H . T . , A r c h i t e c t : F . H . 

F r a n k l a n d . C o n s u l t i n g E n g i n e e r . C e l 
l u l a r S t e e l P n l t C o n s t r t i c t i o n . 

J a n u a r y 20 
L I v i n g - D i n i n g R o o m . A r c l i l t e c t ' s S u m 

m e r Q u a r t e r s . K a r u i z a w . T . .T.-ipan. -An
t o n i o R a y m o n d . . A r c h i t e c t . M a y 436 

L i v i n g - D i n i t i g R o o m . H o n s i n t ; D e v e l o p 
m e n t . " N e u b u e h l . " Z u r i c h . S w i t z e r 
l a n d . . A r t a r l a a n d S c h m i d t . H u b a c h e r 
a n d S t e i g e r . M. E . H a e f e l i . W . M 
-Mos. r a n d R o t h . A r c h i t e c t s . Ma.v too 

I j i v i n i r R o o m . A p a r t m e n t o f J o h n -At
k i n s o n D u n b a r N e w Y o r k C i t y . W i l 
l i a m M u s c h e n h e l m , A r " h l t e c t -

J u n e 504 
i V i n «• R o o m . . A r c h i t e c t ' s S u m m e r 
Q i m r t e r s . K a r u l z a w a . . l a p . T n . A n 
t o n l n T J a y m o n d . - A r c h i t e c t . M a y 435 

T J v i n i r R o o m . Doiil>le H o t i s e j i e a r Z u r -



i c h , S w i t z e r l a n d . A V e r n e r M . M o s e r , 
A r c h i t e c t . M a y 422, 42:! 

L i v i n g R o o m , F r e n c h E m b a s s y . T o k y o , 
J a p a n . A n t o n i n I { a \ i n o n d , A r c h i t e c t . 

M a r c h 254 
L i v i n g R o o m , H o u s e of I >r. P h i l i p C o o k 

T h o m a s , K e n t . C o n n . A l l a n M c D o w e l l . 
D e s i g n e r ; P e t e r G a w e l , B u i l d e r . 

F e b r u a r y 127 
L i v i n g R o o m , H a m i l t o n Ite.s idem-e. N e w 

C a n a a n , C o n n . W a l t e r B r a d n e e K i i -
b y . A r c h i t e c t . F e b r u a r y 132 

L i v i n g R o o m , H o u s e of L a w r e n i e 
.Moore, W i l t o n , C o n n . E v a n s , A loore 
a n d A V o o d b r l d g e , . A r c h i t e c t s . 

F e b r u a r y 136 
l > i v l n g B o o m , H o u s e I n W i e s b a d e n , G e r 

m a n y . M a r c e l B r e u e r , A r c h i t e c t . 
M a y 428 

D i v i n g R o o m , H o u s e n e a r Z u r i c h , S w i t 
z e r l a n d . M . E . H a e f e l l , A r c h i t e c t . 

M a y 420, 421 
L i v i n g R o o m , H o u s i n g D e v e l o p m e n t . 

" N e u b u e h l , " Z u r i c h , S w i t z e r l a n d . x \ r -
t a r l a a n d S c h m i d t , H u b a c h e r a n d 
S t e l g e r , M . E . H a e f e l l . AV. .M. Mosc-r, 
a n d R o t h , A r c h i t e c t s . M a y 409 

L i v i n g R o o m . S u m m e r H o u s e n e a r (Jo -
t e b o r g , S w e d e n , of W o o d C o n s t r u c 
t i o n . A l f r e d R o t h a i u l I n g r l d W a l l -
b e r g , A r c h i t e c t s . -May 387 

D l o y d , M r s . H a r o l d . H o u s e , W e s t p o r t , 
C o n n . H a r r y K o e r n e r , A r c h i t e c t . 

F ' e b r u a r y 125 
L o b b i e s , T w o R e m o d e l e d E l e v a t o r , D e 

s i g n e d by R . .M. K a r g e r , C i t i e s S e r 
v i c e C o m p a n y , N e w Y o r k C i t y . 8-10 
B r i d g e S t r e e t ; 21-24 S t a t e S t r e e t . 

J u n e 525 
I J o b b y . E n t r a n c e . I n s u l l t e C o m p a n y , 

M i n n e a p o l i s , M i n n . ( C l a r e n c e B . N e l 
s o n , A r c h i t e c t . J a n u a r y 65 

L o g a n , H e n r y L . , C o n s u l t i n g E l e c t r i c a l 
E n g i n e e r . A r t i c l e , E l e c t r i c i t y I n t h e 
H o m e . M a y 447-!,'.7 
A r t i c l e , L i g h t i n g N a t i o n a l B r o a d c a s t 
i n g S t u d i o s . O. B . H a n s o n . O p e r a t i n g 
M a n a g e r , N a t i o n a l B r o a d c a s t i n g S t u 
d i o s . J a n u a r y 89-92 
A r t i c l e , L i g h t i n g the C l a s s r o o m M o r e 
E f f e c t i v e l y w i t h L e s s I l l u m i n a t i o n . 

J u n e 533 
L o w - C o s t A p a r t m e n t s : 

C a r l M a c k l e y H o u s e s , P h i l a d e l p h i a , 
P a . K a s t n e r a n d S t o n o r o v ; W . P o p e 
B a r n e y , A r c h i t e c t s . F e b r u a r y 120, 121 
C l e v e l a n d H o m e s . I n c . W a l t e r R . 
M c C o r n a c k , J o s e p h L . W e i n b e r g a n d 
C o n r a d a n d T e a r e , A s s o c i a t e d A r c h i 
t e c t s ; F r e d e r i c k B i g g e r a n d H e n r y 
W r i g h t , C o n s u l t i n g A r c h i t e c t s ; F r e d 
e r i c k W i l l i a m S t r i e b i n g e r , (Conne l l 
a n d O u t c a l t , A r c h l t e < - t s ( I ' r o j e , t N i ' 
3 ) . F e b r u a r y 104-118 
H i l l C r e e k H o m e s , P h i l a d e l p h i a , P a . 
T h o m a s a n d M a r t i n , A r c h i t e c t s . 

F e b r u a r y 119 
H i l l s i d e H o u s i n g C o r p o r a t i o n P r o j e c t , 
N e w Y o r k C i t y . F e b r u a r y 124 
K n i c k e r b o c k e r V i l l a g e H o u s i n g P r o 
j e c t , N e w Y o r k C i t y . F r e d F . F r e n c h 
C o m p a n i e s . B u i l d e r s . 

F e b r u a r y 122,123 
L o w - C o s t F a r m h o u s e . A . L a w r e n c e 

K o c h e r a n d A l b e r t F r e . y , A r c h i t e c t s . 
J a n u a r y 3t) 

I j o w e r I n c o m e G r o u p . F a r m h o u s e P r o 
p o s e d f o r . D e v e l o p e d b y U . S. D e p t . 
of A g r i c u l t u r e , B u r e a t i o f H o m e E c o 
n o m i c s a n d B u r e a u o f A g r i c u l t u r a l 
E n g i n e e r i n g . A p r i l 346 

" L u m a , " E l e c t r i c a l L a m p F a c t o r y ( C o 
o p e r a t i v e ) , S t o c k h o l m . S w e d e n . E s k i l 
S u n d a h l a n d A r t u r A'on S c h m a l e n s e e , 
A r c h i t e c t s . M a y 392 

M 
M c C o r n a c k , W a l t e r 11.. J o s e p h L . W e i n 

b e r g a n d C o n r a d a n d T e a r e , .Asso 
c i a t e d A r c h i t e c t s ; F r e d e r i c k B i g g e r 
a n d H e n r y A V r i g h t , C o n s u l t i n g . A r c h i 
t e c t s ; F r e d e r i c k W i l l i a m S t r i e b i n g e r . 
C o n n e l l a n d O u t c a l t , A r c h i t e c t s ( P r o 
j e c t No . 3 ) : C l e v e l a n d H o m e s . I n c . 

F e b r u a r y 104-118 
M c D o w e l l . A l l a n , D e s i g n e r ; P e t e r G a 

w e l , B u i l d e r . H o u s e o f D r . P h i l i p 
C o o k T h o m a s . K e n t , C o n n . 

F e b r u a r y 126-13(i 
M e M t i r r y , B e n F . , A r c h i t e c t . P o r t r a i l 

a n d C o m m e n t . J u n e 47s 
M a c k e n z i e , J a m e s C , J r . , . A r c h i t e c t . 

Y . M . C . A . B u i l d i n g . N e w A'ork C i t v , 
AA'e.st 135th S t r e e t B r a n c h . 

F e b r u a r y 161- l f iT 
M a c k l e y , C a r l , H o u s e s . P h i l a d e l p h i a , 

I ' a . K a s t n e r a n d S t o n o r o v : W . P o p e 
B a r n e y . A r c h i t e c t s . F e b r u a r y 120. 121 

.Mail B o x a s P a r t o f E n t r a n c e D o o r , 
H o i i s i n j r D e v e l o p m e n t . " N e u b u e h l . " 
Z u r i c h , S w i t z e r l a n d . A r t a r i a a n d 
S c h m i d t , H u b a c h e r a n d S t e l g e r , M . 
E . H a e f e l i , W . .M. M o s e r , a n d R o t h , 
A r c h i t e c t s . -May 4ns 

M a i n S t r e e t . H u n t i n g t o n , T^ong I s l a n d . 
F e b r u a r y 178 

M a n n i n g H a l l , B l o w n U n i v e r s i t y . 
J u n e 405 

M a n s h i p , P a u l , ."^culptor. P r o m e t h e u s 
P ' o u n t a i i i , i i o c k e f e l l e r C e n t e r , N e w 
Y o r k C i t y . J u n e 463 

.Market , D r l v e - l n , l .os .Angeles , C a l i f . 
F e b r u a r y 186 

M a r k e t , D i i v e - l n , W a s h i n g t o n , !>. C . 
F ' e b r u a r y 17>i 

-Market . I ' t i l . l i c I t i . - h m o n d , V a . 
F e b r u a r y 177 

. M a t e r i a l s of S | )ace H o u s e , F r e d e r i c k J . 
K i e s l e r , A r c h i t e c t . J a n u a r y 52-61 

-Vleller, H . B . , a n d L . B . Sisson. . A r t i c l e . 
. M r P o l l u t i o n . .March 276-293 

. M e r c h a n d i s e .Mart, S t . L o u i s , Mo. P r e s 
ton J . B r - u i s h a w . . A r c h i t e c t ; W . J -
K n l g h i & C o . , ( C o n s u l t i n g E n g i n e e r s . 

M a r c h 264, 265 
.Mil ler H o s p i t a l , l u i l u t l i , .Minn. E r i c k 

s o n & C o . a n d K l l e r b e & C o . , A s s o 
c i a t e d .Ar<-hitects. J a n u a r y 41 

.Mi l ler ' s H o u s e . P l y m o u t h , M a s s . 
J u n e 531 

. M i l l i n e r y S h o p , B a r n e t f s , C h i c a g o , 111. 
G o r d o n S. ( l u i i d l i n g . D e s i g n e r . 

J u n e 522 
-Allner, J o h n H . , S t r u c t u r a l S t e e l E n 

g i n e e r . P r e f a b r i c a t e d H o u s e . 
J u n e 464 

M o d e l o f D y m a x i o n H o u s e , S h o w l i i R 
C e n t r a l U t i l i t y .Mast a n d S u s p e n d e i l 
F l o o r s . J a n u a r y 9 

M o d e l of 1 0 - S t o r y H o t e l w i t h R e v o l v i n g 
S t r e a n t l i n e d S h i e l d f o r A i r C o n d i 
t i o n i n g C o n t r o l . J a n u a r y 9 

M o i l e r n l z a t i o n a n d . A l t e r a t i o n . 
. l a n u a r y 63-66 

F e b r u a r y 168-173 
J u n e 503-532 

M o o r e , J o h n C . B . , A r c h i t e c t ; C . C l e m 
e n t s H o r s l e y a n d R i c h a r d C . W o o d . 
A s s o c i a t e . A r c h i t e c t s , I n t e r i o r s b y 
( J i l b e r t R o h d e . D e s i g n f o r L i v i n g 
H o u s e . C h i c a g o W o r l d ' s F a i r — 1 9 3 3 . 

J a n u a r y 2S 
M o o r e , L a w r e n c e , H o u s e , AVl l ton , (Conn. 

I ^ v a n s , .Moore a n d AA'oodbrldge, A r c h i -
lect.s. F e b r u a r y 135-137 

M o r g a n . W a l t e r , H o u s e , L a Q u i n t a . 
I n d i o , C a l i f . G o r d o n B . K a u f m a n n . 
A r c h i t e c t . F e b r u a r y 148-151 

M o s e r , W e r n e r M.. A r c h i t e c t . D o u b l e 
H o u s e n e a r Z u r i c h . S w i t z e r l a n d . 

M a y 422, 42:', 
M o s e r , W . .M. a n d R o t h , A r t a r i a a n d 

S c h m i d t , H u b a c h e r a n d S t e l g e r , M . 
E . H a e f e l l , A r c h i t e c t s . H o u s i n g D e 
v e l o p m e n t , " N e u b u e h l , " Z u r i c h . S w i t 
z e r l a n d . M a y 404-409 

M o v i e in a R a i l r o a d S t a t i o n , N e w s R e e l , 
< ' i n c i n n a t l I ' n l o n T e r m i n a l . C i n c i n 
n a t i . O h i o . F e l l h e i m e r a n d W a g n e r . 
A r c h i t e c t s , M a r c h 234 

-Muller, J . B l a i r , .Arch i t ec t . H o u s e of 
W . S. A V a t e r b u r y , C h a p p a q u a , N. Y . 

F e b r u a r y 143, 144 
.Munlclp.' i l . A i r p o r t a n d R e c r e a t i o n (Cen

ter , E n t e r p r i s e . .Ala. H . IJ. H o l i n a n . 
J r . . A r c h i t e c t . M a r c h 273 

. M u n i c i p a l A u d i t o r i u m , St . Ix )u l s , M o . 
l.ii B e a u m e a n d K l e i n , A r c h i t e c t s . 

J u n e 468 
.Munro, D r . AA'il l lam B . , G u e s t H o u s e , 

P a s a d e n a , C a l i f . J o h n D . A t c h i s o n , 
A r c h i t e c t . F e b r u a r y 131 

.Mura l , " D e t e r m i n a t i o n . " S p a c e H o u s e , 
F r e d e r i c k J . K i e s l e r , A r c h i t e c t . 

J a n u a r y 4S 
. M u r r a y . W i l l i a m L y n c h , . A r c h i t e c t . 

A r t i c l e . R e v i s e B u i l d i n g C o d e s N o w . 
J u n e 480-486 

P o r t r a i t . J u n e 18 ( a d v . ) 
M u s c h e n h e l m , A V l l l i a m . A r c h i t e c t . 

A p a r t m e n t of J o h n A t k i n s o n D u n b a r , 
N e w A'ork C i t y . J u n e 5 0 3 - 5 0 5 
B a l l r o o m F o y e r a n d (Coatroom, H o t e l 
A s t o r , N e w Y o r k C i t y . , l i m e 506, 507 

N 
.Na t iona l R e c r e a t i o n A s s o c i a t i o n , .A R i -

p o r t o f a S t u d y of I i e l s u r e T i m e A c 
t i v i t i e s a n d D e s i r e s C o n d i i c t e d b y 
T h e . T h e L e i s u r e H o u r s of 5 . 0 0 0 
P e o p l e . M a r c h 207-223 

-Nat ional S t e e l H o n n s, H o l l y w o o d , C a l i f . 
P a t e n t e d b y H a r l e y S. B r a d l e y . 

J a n u a r y 16 
N e g r o H o u s i n g P r o p o s e d f o r R i c h m o n d , 

A'a. A l f r e d K a s t n e r , A r c h i t e c t . 
J a n u a r y 26 

N e g r o Q u a r t e r s . S o u t h C a r o l i n a . 
A p r i l 300 

. N e i g h b o r h o o d S h o p p i n g C e n t e r s . S t o r e 
B u i l d i n g s a n d . A r t i c l e b y C l a r e n c e 
S. S t e i n a n d C a t h e r i n e B a u e r . 

F e b r u a r y 174-187 
N e l s o n , C h e s t e r L . , a n d R e a l t o E . 

C h e r n e . A r t i c l e . P r e l i m i n a r y P l a n 
n i n g f o r A i r C o n d i t i o n i n g In the D e -
.s ifjn of M o d e r n l U i i h l l n g s . 

J u n e 536-548 
P o r t r a i t . J u n e I S ( a d v . ) 

N e l s o n . C l a r e n c e B., . A r c h i t e c t . E n -
tt aiu-e Lobl> . \ . l i i s u l i t e C o m p a n y , M i n 
n e a p o l i s , M i n n . . l a n u a r y 65 

' N e u b u e h l , " H o u .s 1 n g D e v e l o p m e n t . 
Z u r i c h , S w i t z e r l a n d . . A r t a r i a a n d 
S c h m i d t , H u b a i h e r a n d S t e l g e r , M . 
E . H a e f e l l . AV. .M. .Moser. a n d R o t h , 
A r c h i t e c t s . .Mav |n I - im . 

-Neutra , R i c h a r d J . . A r c h i t e c t ; P e t e r 
P f i s t e r e r , A s s o c i a t e . " O n e - l ' l u s - T w o " 
D i . i i o m H o u s e , ( . ' a l l f o r n l a . 

J a n u a r . v 32, 33 
-New D e v e l o p m e n t s : T h e R a p i d D e v e l 

o p m e n t of P a t i n a on C o p p e r . . A r t i c l e 
by J o h n R . F r e e m a n , J r . 

.May 19, 20 ( a d v . ) 
.New H o u s i n g D e s i g n s a n d C o n s t r u c t i o n 

S y s t e m s . C o m p l i e d b y C . T h e o d o r e 
L a r s o n . J a n u a r y F r o n t i s p i e c e , 3-36 

N e w Y o r k O p h t h a l m i c H o s p i t a l , 415 
E a s t 6 3 r d S t r e e t , .New A'ork C i t y . 
( C h a r l e s H . L e i u h , . A r c h i t e c t . 

J u n e 508, 509 
N e w s R e e l M o v l e I n a R a i l r o a d S t a t i o n . 

C i n c i n n a t i C n l o n T e r m i n a l , C i n c i n 
n a t i , ( J h l o . F e l l h e i m e r a n d W a g n e r , 
. A r c h i t e c t s . .March 234 

-Nicholson , S t a n l e y AV., D e s i g n e r . P o r t 
a b l e H o u s e n e a r M i l w a u k e e . 

J a n u a r y 3 4 
.Nisbet, M r s . A l i c e , H o u s e . K e n t . C o n n . 

D e s i g n e d b y C h a r l e s .M. R a s i i u e . 
F e b r u a r y 140 

N o r r i s G r e e n P a v i l i o n S c h o o l , L i v e r 
pool , E n g l a n d . J a n u a r y 93, 94 

( J b s o l e s c e n c e A s a F a c t o r I n B u l l d i i i K 
R e g u l a t i o n s . J u n e 487 

O ' D e l l a n d R o w l a n d . A r c h i t e c t s . 
D w l g h l J a m e s B a u m. A s s o c i a t e . 
S t r a n - S t e e l H o u s e , C h i c a g o W o r l d s 
F a l r - 1 9 3 3 . J a i n i a r y H 

Off ice o f D e s i g n e r , E t a , I n c . , N e w Y o r k 
C i t y E l e a n o r L e .Maire, I n i e r l o r 
- A r c h l t e c t . J a n u a r y 64 

O ' G o r m a n , J u a n , S u p e r v i s i n g A r c h i t e c t . 
F e d e r a l S c h o o l s of .Mexico. 

M a y 444-446 
• O n « - P l u s - T w o • D i a t o n i H o u s e , ( C a l i 

f o r n i a . R l ( ; h a r d .1. N e u t r a , A r c h i t e c t ; 
P e t e r I ' f i s t e i e r , A s s o c i a t e . 

J a n u a r y 32, 33 
( . )pen-.Alr S c h o o l , - A m s t e r d a m , H o l l a n d . 

J . D u i k e r , . A r c h i t e c t . . J a n u a r y 93 
O p e n - . A l r S c h o o l , P r o p o s e d , Z u r i c h , 

S w i t z e r l a n d . . A l f r e d R o t h , A r c h i t e c t . 
. l a n u a r y 97 

O p t l i - a l D e p a r t m e n t , J e w e l r y S t o r e f o r 
F I n l a . y S t r a u s , N e w Y o r k C i t y . P e r 
c i v a l G o o d m a n , I n c . , Archi te<- l s . 

M a r c h 2 44 
' ) t l s E l e v a t o r C o m p a n y , F a c t o r y B u i l d 

i n g f o r the , T o k y o , J a p a n . A n t o n i n 
R a y m o n d , A r c h i t e c t . M a r c h 248-251 

O t i s " S t r e a m l i n e " E s c a l a t o r s . J t i n e 465 

P a l m o n I , S a n a t o r i u m , F i n l a n d . A l v a r 
.Aalto, A r c h i t e c t . . J a n u a r y 95 

P a n e l H e a t i n g . A r t i c l e b y A l f r e d R o t h , 
A r c h i t e c t . J a n u a r y 93-97 

P a r k i n g G a r a g e . B u s S t a t i o n a n d H o t e l , 
P r o p o s e d , R i c h m o n d , A'a. Ixse, B a l 
l o n a n d A'an D e v o o r t , A r « ' h i t e c t s . 

F e b r u a r y I S ( a d v . ) 
M a r c h 232. 233 

P a s s a g e to B a l l r o o m F o y e r , H o t e l 
A s t o r , .New A'ork C i t y . W i l l i a m 
M u s c h e n h e l m . -Arch i t ec t . J u n e 507 

P a t h o l o g i c a l I n s t i t u t e . M i l a n . I t a l y . 
E n r i c o .A. G r i l f i n l , A r c h i t e c t . 

M a y 430. 431 
P a t i n a on C o p p e r , T h e R a p i d D e v e l o p 

m e n t o f : N e w D e v e l o j i m e n t s . A r t i c l e 
by J o h n R . F r e e m a n , J r . 

M a y 19, 20 ( a d v . » 
P e a s l e e , Horacre AA'. a n d N a t h a n A V y e t h , 

C o n s u l t a n t s : F . H . B r o o k e , A r c h i t e c t . 
I > i s t r l c t o f C o l u m b i a W a r M e m o r i a l . 

J u n e 465 
P e r r y , S h a w a n d H e p b u r n , A r c h i t e c t s . 

R a d c l l f f e C o l l e g e L e c t u r e H a l l , C a m 
b r i d g e , M a s s . J u n e 466 

P f i s t e r e r . P e t e r , A s s o c i a t e ; R i c h a r i l J . 
N e u t r a , A r c h i t e c t . " O n e - P l u s - T w o " 
D i a t o m H o u s e , C a l i f o r n i a . 

J a n u a r y 32, 33 
I*har«' d u M o n d e , P r o p o s e d f o r P a r i s 

E x h i b i t i o n of 1937. M. F r e y s s l n e t , 
E n g i n e e r . J a n u a r y 41 

P h i l l i p s , W a l t e r , H o u s e on E s t a t e . 
A V e l l e s l e y . M a s s . G u n t h e r a n d B e m i s . 
A r c h i t e c t s . J a n u a r y 4 

P i a n o .Shop. (Ch icago , 111. R e n i f i d e l e d 
b v H o l a b i r d a n d R o o t , A r c h i t e c t s . 

F e b r u a r y 169 
P i p e L i n e . C o m b i n e d F o o t b r i d g e a n d , 

Rlr> de . J a n e i r o . C h r i s t i a n i & N e l l s e n , 
L t d . . E n g i n e e r s . M a r c h 275 

P l a n e t a r i u m , H a y d e n ( P r o p o n e d ) . N e w 
Y o r k (City. R e n d e r i n g b y H u g h F e r -
r l s s ; T r o w b r i d g e a n d I J v l n g s t o n , 
A r c h i t e c t s . J u n e 468 

P l a n n i n g the F a r m h o u s e f o r F a m i l y 
N e e d s . B u l l e t i n b y M a u d W i l s o n , 
- A g r i i u l t u r a l E x p e r i m e n t S t a t i o n , 
O r e g o n S t a t e A g r i c u l t u r a l C o l l e g e , 
C o r v a l l l s , (Oregon. A p r i l 312-330 



P l a n n i n g t h e F a r m s t e a d . B u l l e t i n liy 
M. C . B e l t s , C h i e f . D i v i s i o n of P l a n s 
a n d S e r v i c e s , a n d AY. R . H u m p h r i e s , 
C h i e f E n g i n e e r i n g .Aid, B u r e a u of 
. A g r i c u l t u r a l E n g i n e e r i n g , U . S. D e p t . 
o f - A g r i c u l t u r e . A p r i l 309-311 

P l a t z k e r , J o s e p h , S e c r e t a r y , E a s t S ide 
( ' h a m b e r o f C o m m e r c e , N e w A'ork 
C i t v . A r t i c l e . R e p i a n n i n g O l d A r e a s 
f o r N e w H o u s i n g . F e b r u a r y 103 

32 ( a d v . ) 
P l a y g r o u n d of S c h o o l , C o l o n i a I ' o r t a l e s , 

M e x i c o . J u a n O ' G o r n i a n , S u p e r v i s i n g 
A r c h i t e c t . M a y 444 

P o l h e m u s a n d C o f h n , . A r c h i t e c t s . H o u s e 
of A l l a n C . B a k e w e l l , S o u t h a m p t o n , 
N . A'. F e b r u a r y 152-155 

P o l i c e a n d F i r e S t a t i o n , N e e d h a m , M a s s . 
G e o r g e E r n e s t R o b i n s o n , A r c h i t e c t . 

M a r c h 258-263 
P o l l u t i o n , A i r . . A r t i c l e b y H . B . M e l l e r 

a n d L B . S i s s o n . M a r c h 276-293 
P o r c h , H o u s e o f D r . P h i l i p C o o k T h o m a s , 

K e n t . C o n n . . A l l a n M c D o w e l l . D e s i g n 
e r ; P e t e r G a w e l , B u i l d e r . 

F e b r u a r y 128 
P o r c h e s , G a r d e n , H o u s i n g D e v e l o p m e n t , 

" N e u b u e h l , " Z u r i c h , S w i t z e r l a n d . A r 
t a r i a a n d S c h m i d t , H u b a c h e r a n d 
S t e i g e r . M . E . H a e f e l i , AA'. .AI. M o s e r , 
a n d B o t h , A r c h i t e c t s . M a y 407 

P o r t a b l e H o u s e n e a r M i l w a u k e e . D e 
s i g n e d b y S t a n l e y W . N i c h o l s o n . 

J a n u a r y 34 
P o s s i b i l i t i e s f o r R e s i d e n t i a l B u i l d i n g . 

F e b r u a r y 102 
P o s t Off lce , U . S., G l e n C o v e , I. .ong 

I s l a n d . D e l a n o a n d A l d r i c h , . A r c h i 
tects . M a r c h 238, 239 

P r e f a b r i c a t e d H o u s e . . l o h n H . M i n e r , 
S t r u c t u r a l S t e e l E n g i n e e r . J u n e 464 

P r e l i m i n a r y P l a n n i n g f o r A i r C o n d i 
t i o n i n g i n t h e D e s i g n o f M o d e r n 
B u i l d i n g s . A r t i c l e b y R e a l t o E . 
C h e r n e a n d C h e s t e r L N e l s o n . 

J u n e 536-548 
P r i v a t e C o n s t r u c t i o n S h o w s G a i n . A r 

t i c l e b y L S e t h S c h n l t m a n , C h i e f S t a 
t i s t i c i a n . F . AY. D o d g e C o r p o r a t i o n . 

M a y 461 
I ' r o m e t h e u s F o u n t a i n , R o c k e f e l l e r C e n 

t e r , N e w Y o r k C i t y . P a u l M a n s h i p . 
S c u l p t o r . J u n e 463 

P u b l i c M a r k e t . R i c h m o n d , \ ' a . 
F e b r u a r y 177 

P u b l i c l > r o j e c t s D o m i n a t e C o n s t r u c t i o n . 
.Art ic le b y L S e t h S c h n l t m a n . C h i e f 
S t a t i s t i c i a n . F . AV. D o d g e C o r p o r a t i o n . 

J u n e 25 ( a d v . ) 
P u b l i c R e s t a u r a n t , A , H e l s i n k i , F i n 

l a n d . P. E . B l o m s t e d t . A r c h i t e c t . 
M a y 396-399 

Q u i g l e y . W i l l i a m J . , I n c . . S h o p , L a k e 
F o r e s t , I I I . R e m o d e l e d . F e b r u a r y 172 

B a d c l i f f e ("oHege L e c t u r e H a l l , ("am-
b r l d g e , A l a s s . P e r r y , S h a w a n d H e p 
b u r n . A r c h i t e c t s . J u n e 466 

R a d i o Cl t .v B r o a d c a s t i n g S t u d i o s of the 
N a t i o n a l B r o a d c a s t i n g (Company , T h e , 
R o c k e f e l l e r C e n t e r . N e w A'ork C i t y . 
R e i n h a r d a n d H o f m e i s t e r ; C o r b e t t . 
H a r r i s o n : i n d M a c M u r r a y : H o o d a n d 
F o u i l h o u x . A r c h i t e c t s . J a n u a r y 73-92 

R a i l r o a d S t a t i o n . .News R e e l .Alovle In 
a. C i n c i n n a t i U n i o n T e r m i n a l , C i n 
c i n n a t i , O h i o . F e l l h e l m e r a n d A V a g -
ner . A r c h l t e c t - s . M a r c h 234 

R a m p a n d D r a f t i n g R o o m , A r c h i t e c t ' s 
S u m m e r Q u a r t e r s . K a r u l z a w a , J a p a n . 
A n t o n i n R a y m o n d , . A r c h i t e c t . 

M a y 436 
R a s q u e , C h a r l e s M. , D e s i g n e r . H o u s e 

of M r s . A l i c e N l s b e t , K e n t , ( 'onn. 
F e i i r u a r y 140 

R a y m o n d , A n t o n i n , A r c h i t e c t . A r c h i 
t ec t ' s S u m m e r Q u a r t e r s , K a r u l z a w a , 
J a p a n . M a y 432-437 
F a c t o r y B u i l d i n g f o r T h e O t i s E l e v a 
tor C o m i ) a n y , T o k y o , J a p a n . 

M a r c h 248-251 
F r e n c h E m b a s s y . T o k y o , J a p a n . 

A l a r c h 252-255 
R e s i d e n c e of M o r i n o s u k e K a w a s a k i . 
T o k y o , J a p a n . M a y 438-443 
S e r v i c e S t a t i o n , T o k y o , J a p a n . 

M a r c h 257 
S e r v U - e S t a t i o n , A ' o k o h a m a . J a i » a n . 

M a r c h 256 
R e a d i n s r a n i l D i i i i n e R o o m . S w i s s P a v i l 

ion. C l t t i U n i v e r s i t a l r e , P a r i s , F r a n c e . 
L e C o r b u s l e r a n d P . J e a n n e r e t . . A r c h i 
t ec t s . M a y 403 

R e c r e a t i o n C e n t e r . M u n i c i p a l .A irport 
a n d . E n t e r p r i s e . .Ala . H - L . H o l m a n . 
J r . . . A r c h i t e c t . M a r c h 273 

R e c r e a t i o n R o o t n . . A e t n a L i f e I n s u r 
a n c e C o m p a n y B u i l d i n g at H a r t f o r d . 
C o n n . .Tames G j i m b l e R o g e r s , I n c . . 
- A r c h i t e c t s . J a n u a r y 69 

R e c r e a t i o n R o o m . F i r e S t a t i o n . N e e d -
h a m . M a s s . G e o r s e E r n e s t R o b i n s o n 
- A r c h i t e c t . M a r c h 262 

R e i n h a r d a n d H o f m e i s t e r ; C o r b e t t , 
H a r r i s o n a n d M a c M u r r a y ; H o o d a n d 
P'oui lhoux , - A r c h i t e c t s . T h e R a d i o 
<Ml> l!i(>a(lca.-<tiiii; Sunli.).-< « ( tht- .Na
t i o n a l B r o a d c a s t i n g C o m p a n y , R o c k e 
f e l l e r C e n t e r . N e w Y o r k C i t y . 

J a n u a r y 73-92 
R e l a t i o n o f l .^ind C o s t s to R e n t a l s i n 

H o u s i n g P r o j e c t s . A r t i c l e b y N o r -
ber t B r o w n , E d i t o r , R e a l E s t a t e 
R e c o r d a n d B u i l d e r s ' G u i d e . 

A p r i l 23, 24, 27 ( a d v . ) 
R e l i a n c e B u i l d i n g , C h i c a g o , 111. G r a 

h a m , A n d e r s o n , P r o b s t a n d AVhite . 
A r c h i t e c t s . M a y 11 ( a d v . ) 

R e m o d e l e d A p a r t m e n t I n t e r i o r , H o t e l 
S h o r e l a n d , C h i c a g o , 111. J . R . D a v i d 
s o n , D e s i g n e r . J u n e 515, 516 

R e m o d e l e d B a k e r y , C h i c a g o , H I . G o r 
d o n S. G u n d l i n g , D e s i g n e r . 

F e b r u a r y 168 
R e m o d e l e d D r e s s a n d M i l l i n e r y S h o p , 

C h i c a g o , 111. H e r b e r t S o b e l a n d J . 
. A r t h u r D r i e l s m a . A r c h i t e c t s . 

F e b r u a r y 173 
R e m o d e l e d D r e s s S h o p , C h i c a g o , I I I . 

H o l a b i r d a n d R o o t , A r c h i t e c t s . 
F e b r u a r y 170, 171 

R e m o d e l e d E l e v a t o r L o b b i e s , T w o , D e 
s i g n e d by R . M . K a r g e r , C i t i e s S e r 
v i c e C o m p a n y , N e w Y o r k C i t y . 8-10 
B r i d g e S t r e e t ; 21-24 S t a t e S t r e e t . 

J u n e 525 
R e m o d e l e d H o u s e a t S h e l t e r I s l a n d , 

N e w A'ork. R o d g e r s a n d P o o r , . A r c h i 
t ec t s . J a n u a r y 66 

R e m o d e l e d P i a n o S h o p , C h i c a g o , I I I . 
H o l a b i r d a n d l i o o t , A r c h i t e c t s . 

F e b r u a r y 169 
R e m o d e l e d S h o p of A V i l l i a m J . Q u i g 

l ey , I n c . , L a k e F o r e s t , 111. 
F e b r u a r y 172 

R e n t a l s i n H o u s i n g P r o j e c t s . R e l a t i o n 
of L a n d C o s t s to. A r t i c l e by X o r -
b e r t B r o w n , E d i t o r , R e a l E s t a t e 
R e c o r d a n d B u i l d e r s ' G u i d e . 

A p r i l 23. 24, 27 ( a d v . ) 
R e p i a n n i n g O l d A r e a s f o r N e w H o u s 

i n g . A r t i c l e b y J o s e p h P l a t z k e r , 
S e c r e t a r y , E a s t S i d e C h a m b e r of 
C o m m e r c e . N e w Y o r k C i t y . 

F e b r u a r y 103 
32 ( a d v . ) 

R e s e a r c h in F a r m S t r u c t u r e s . P a m p h 
let b y H e n r y G i e s e , S e n i o r A g r i c u l 
t u r a l E n g i n e e r , B u r e a u of A g r i 
c u l t u r a l E n g i n e e r i n g , U . S . D e p t . o f 
A g r i c u l t u r e . . A p r i l 308 

R e s e a r c h F i n d i n g s o f B e m i s I n d u s t r i e s , 
I n c . A r t i c l e b y J o h n B u r c h a r d I I , 
V i c e - P r e s i d e n t . J a n u a r y 3-8 

R e s i d e n t i a l B u i l d i n g , P o s s i b i l i t i e s f o r . 
F e b r u a r y 102 

R e s p e s s A i r s h i p D o c k . R o b i n s o n a n d 
S t e l n m a n , C o n s u l t i n g E n g i n e e r s . 

.Alarch 267-269 
R e s t a u r a n t . A P u b l i c , H e l s i n k i , F i n 

l a n d . P . E . B l o m s t e d t , A r c h i t e c t , 
M a y 396-399 

R e s t a u r a n t , T h e Z - B u i l d l n g , Z u r i c h , 
S w i t z e r l a n d . H u b a c h e r a n d S t e i g e r . 
. A r c h i t e c t s . M a y 414, 415 

R e s t o r i n g C o l o n i a l H o u s e s . S t r i c k l a n d 
a n d S t r i c k l a n d , A r c h i t e c t s . 

J u n e 530-532 
R e u s s S t u d i o s , I n c . . S h o w r o o m f o r , N e w 

Y o r k C i t y . E r n s t A u e r b a c h , D e 
s i g n e r . M a r c h 236, 237 

R e v i s e B u i l d i n g C o d e s N o w . . A r t i c l e 
bv W i l l i a m I ^ y n c h M u r r a y . . A r c h i t e c t . 

J u n e 480-486 
R o b i n s o n , G e o r g e E r n e s t , A r c h i i e i i 

P o l i c e a n d F i r e S t a t i o n , N e e d h a m , 
M a s s . A l a r c h 258-263 

R o d g e r s a n d P o o r , . A r c h i t e c t s . R e 
m o d e l e d H o u s e a t S h e l t e r I s l a n d , N e w 
Y o r k . J a n u a r y 66 

R o g e r s , J a m e s G a m b l e , I n c . , A r c h i 
t ec t s . A e t n a L i f e I n s u r a n c e C o m 
p a n y B u i l d i n g a t H a r t f o r d . C o n n . 

J a n u a r y 67-72 
R o h d e , G i l b e r t , I n t e r i o r s . J o h n C . B . 

M o o r e . A r c h i t e c t ; C . C l e m e n t s H o r s -
l e y a n d R i c h a r d C . W o o d , . A s s o c i a t e 
A r c h i t e c t s . D e s i g n f o r L i v i n g 
H o u s e , C h i c a g o W o r l d ' s F a i r — 1 9 3 3 . 

J a n u a r y 2S 
R o o k e , F r a n k A. , A r c h i t e c t . A l t e r a 

t ion to 130 AVest 4 5 t h S t r e e t , N e w 
A'ork C i t y . J a n u a r y 63 

R o s t o n e H o u s e s . W a l t e r S c h o l e r , 
A r c h i t e c t . J a n u a r y 24 

R o t h , .A l f red , A r c h i t e c t . A r t i c l e , P a n e l 
H e a t i n g . J a n u a r y 93-97 
P r o p o s e d I n t e r n a t i o n a l S t u d e n t C e n 
ter . G e n e v a . S w i t z e r l a n d . M a r c h 231 
P r o p o s e d O p e n - . A i r S c h o o l , Z u r i c h , 
S w i t z e r l a n d . J a n u a r y 97 

R o t h , .A l fred a n d I n g r i d W a l l b e r g . 
. A r c h i t e c t s . S u m m e r H o u s e n e a r 
G o t e b o r g , S w e d e n , of W o o d C o n s t r u c 
t i o n . M a y 386, 387 

R o t h . - A r t a r i a a n d S c h m i d t , H u b a c h e r 
a n d S t e i g e r , M . E . H a e f e l i , W . M . 
M o s e r . a n d . A r c h i t e c t s . H o u s i n g D e -
v e l o j i m e n t . " N e u b u e h l . " Z u r i c h . S w i t 
z e r l a n d . M a y 404-409 

R o t h . E m e r y . A r c h i t e c t . P o r t r a i t a n d 

( . 'omment . J u n e 478 
R o w l e y , C h a r l e s B a c o n .nnd A s s o c i a t e s , 

A r c h i t e c t s . F e r r o - E n a m e l H o u s e . 
J a n u a r y 25 

A V h e e l i n g S t e e l H o u s e , W h e e l i n g , 
W . \ ' a . J a n u a r y 21 

.Sa l ly D r e s s a n d . A l i l l l i u r y S h o p , C h i 
c a g o , 111. R e m o d e l e d b y H e r b e r t 
S o b e l a n d J . . A r t h u r D r i e l s m a , A r c h i 
t e c t s . F e b r u a r y 173 

S a n a t o r i u m I ' a i m o n i , F i n l a n d . A l v a r 
A a l t o , A r c h i t e c t . J a n u a r y 95 

S a n d e r s , M . B . , J r . . A r c h i t e c t . S h o w 
r o o m f o r B i l l y D a c h e , N e w A'ork C i t y . 

J a n u a r y 65 
S c h e n c k , H . 1., . A r c h i t e c t . P o r t r a i t a n d 

C o m m e n t . J u n e 476 
S c h l a n g e r , B e n , A r c h i t e c t . . A r t i c l e , T h e 

S m a l l M o t i o n P i c t u r e T h e a t e r . 
J u n e 534, 535 

S c h n e i d e r , K a r l , A r c h i t e c t . E x h i b i t i o n 
R o o m , H a m b u r g , ( S e r m a n y . 

. A l a r c h 230 
S c h n l t m a n , L . S e t h , C h i e f S t a t i s t i c i a n , 

F . AV. D o d g e C o r p o r a t i o n . A r t i c l e , 
B u i l d i n g T r e n d s a n d O u t l o o k . 

J a n u a r y 98 
F e b r u a r y 188 

M a r c h 294 
-Art ic le . C o n s t r u c t i o n P u s h e s A h e a d . 

. A p r i l 369 
-Art i c l e . P r i v a t e C o n s t r u c t i o n S h o w s 
( J a i n . A l a y 461 
- A r t i c l e , P u b l i c P r o j e c t s D o m i n a t e 
C o n s t r u c t i o n . J u n e 25 (a<lv . ) 

S c h o e n , E u g e n e , & S o n s , A r c h i t e c t s . 
A p a r t m e n t a t 2 B e e k m a n P h u « \ N e w 
A'ork ( ' i ty . F e b r u a r y 18 ( a d v . ) 

J u n e 5 1 0 - 5 1 2 
S c h o l e r , W a l t e r , A r c h i t e c t . R o s t o n e 

H o u s e s . J a n u a r y 24 
S c h o o l . T h e D a r l i n g t o n C o u n t r y , S o u t h 

D e v o n , E n g l a n d . H o w e a n d I j e s c a z e , 
- A r c h i t e c t s . M a y 384. 385 

S c h o o l , N o r r l s ( i r e e n P a v i l i o n , L i v e r 
pool , E n g l a n d . J a n u a r y 93, 94 

S c h o o l , O p e n - A I r , A m s l e i - d a i i i , H o l l a n d . 
J . D u i k e r . . A r c h i t e c t . J a n u a r y 93 

S c h o o l , P r o p o s e d O p e n - . A i r , Z u r i c h , 
S w i t z e r l a n d . A l f r e d R o t h . .Arch i t e i^ t . 

J a n u a r y 97 
S c h o o l s o f A l e x l c o , F e d e r a l . J u a n 

O ' G o r m a n . S u p e r v i s i n g . A r c h i t e c t . 
M a y 444 -446 

S e n e c a H o t e l , C h i c a g o , I I I . B a r R o o m . 
L o u i s R . S o l o m o n a n d A s s o c i a t e s , D e 
s i g n e r s . . I u n e 5 2 0 

S e r v i c e S t a t i o n s i n A ' o k o h a m a a n d 
T o k y o , J a p a n . . A n t o n i n R a y m o n d , 
. A r c h i t e c t . M a r c h 256. 257 

S h o e Sho i ) , S m i t h , C h i c a g o , 111. G o r d o n 
S. G u n d l i n g , D e s i g n e r . . I n i i e 524 

S h o p , B a r n e t t ' s D r e s s , C h i c a g o , I I I . 
G o r d o n S. G u n d l i n g , D e s i g n e r . 

J u n e 523 
S h o p , B a r n e t t ' s M i l l i n e r y , C h i c a g o , I I I . 

G o r d o n S. G u n d l i n g , D e s i g n e r . 
J u n e 522 

S h o p , B o a t . In P l y m « > i i t h H o u s e , 
P l y m o u t h , A l a s s . J u n e 532 

S h o p I n t e r i o r . B u t c h e r . ' I i i i i i a i i N . 
M a y 425 

S h o p , S m i t h S h o e , C h i c a g o , I I I . G o r d o n 
S. G u n d l i n g , D e s i g n e r . J u n e 524 

.S l i opp ing C e n t e r . G l e n d a l e , C a l i f . G o r 
d o n B . K a u f m a n n . A r c h i t e c t . 

M a r c h 240, 241 
S h o p s . . A l t e r a t i o n o f S m a l l , M o d e r a t e i n 

cos t . F e b r u a r y 1 6 8 - 1 7 3 
S h o w r o o m f o r L i l l y D a c h ^ , N e w Y o r k 

C i t y . M . B . S a n d e r s , J r . , A r c h i t e c t . 
J a n u a r y 65 

S h o w r o o m of E t a . I n c . , N e w A ' o r k C i t y -
E l e a n o r I^e A l a l r e , I n t e r i o r A r c h i t e c t . 

J a n u a r y 64 
. S h o w r o o m f o r R e u s s S t u d i o s , I n c . , N e w 

Y o r k C i t y . E r n s t . A u e r b a c h . D e s i g n e r . 
M a r c h 236. 237 

S i s s o n . L . B . a n d H . B . M e l l e r . A r t i c l e . 
A i r P o l l u t i o n . M a r c h 2 7 6 - 2 9 3 

S m a l l M o t i o n P i c t u r e T h e a t e r , T h e . 
. A r t i c l e b y B e n S c h l a n g e r , A r c h i t e c t . 

J u n e 534. 535 
S m i t h . R o b e r t . J r . . . A r c h i t e c t . F r a m e -

l e s s - . S t e e l C o n s t r u c t i o n S y s t e m , D e 
m o n s t r a t i o n H o u s e . S o l o n . O h i o . 

. T a n i i a r y 22 
S m i t h S h o e S h o p , C h i c a g o . 111. G o r d o n 

S. G u n d l i n g , D e s i g n e r . J u n e 524 
S o b e l . H e r b e r t a n d J . A r t h u r D r i e l s m a . 

. A r c h i t e c t s . R e m o d e l e d D r e s s a n d 
A l l l l i n e r v S h o p . C h i c a g o . I I I . 

F e b r u a r y l i 3 
S o l a r i u m . P a t h o l o g i c a l I n s t i t u t e , M i l a n . 

I t a l v . E n r i c o A . C J r l f l l n l . A r c h i t e c t . 
M a y 430 

S o l o m o n . L o u i s R . a n d A s s o c i a t e s , D e 
s i g n e r s . B a r R o o m I n t h e S e n e c a 
H o t e l . C h i c a g o . I I I . J u n e 5 2 0 

S o u n d C o n t r o l a n d .A ir C o n d i t i o n i n g I n 
the N. P . c . R a d i o C i t y B r o a d c a s t i n g 
S t u d i o s . . A r t i c l e b v .A. A V a r r e n C a n 
n e y . o f the s t a f f o f C l y d e R . P l a c e . 
C o n s u l t i n g E n g i n e e r s f o r R o c k e f e l l e r 



C e n t e r . J a n u a r y 77-88 
27, 28, 30, 32 ( a d v . ) 

S p a c e H o u s e . F r e d e r i c k J . K i c s l e r . 
A r c h i t e c t . J a n u a r y 44-61 

S p o r t a n d C o m m u n i t y C e n t e r . B r e s l a u , 
G e r m a n y . R i c h a r d K o n w i a r z . A r c h i 
t e c t . M a n li 271 

S t a i r H a l l . R e s i d e n c e o f M o r i n o s u k t -
K a w a s a k i , T o k y o , J a p a n . A n t o n i n 
l i a y m o n d . A r c h i t e c t . M a y 443 

S t a i r w a y f r o m Gar<len to T e r r a c e , 
H o u s e I n W i e s b a d e n . G e r m a n y . M a r 
c e l B r e u e r , A r c h i t e c t . M a y 426 

S t a n d a r d i z e d U n i t C o n s t r u c t i o n . G r o s -
v e n o r A t t e r b u r y , A r c h i t e c t . 

J a n u a r y 11 
S t a t u s of C o n t e m p o r a r y A r c h i t e c t u r e , 

T h e . A r t i c l e b y D r . S. G i e d i o n . 
M a y 378, 379 

S t e g e r a n d E g e n d e r . A r c h i t e c t s . B a t h 
i n g E s t a b l i s h m e n t on L a k e o f Z u r i c h . 
S w i t z e r l a n d . M a y 424 

S t e i n , C l a r e n c e S . a n d C a t h e r i n e B a u e r . 
A r t i c l e , S t o r e B u i l d i n g s a n d N e i g h 
b o r h o o d S h o p p i n g C e n t e r s . 

F e b r u a r y 174-187 
S t o r a g e C a s e s a n d C o u n t e r , S h o w r o o m 

f o r I t e u s s S t u d i o s , I n c . , N e w Y o r k 
C i t y . E r n s t A u e r b a c h , D e s i g n e r . 

M a r c h 237 
S t o r a g e R o o m of C o o p e r a t i v e C o m -

m u n i t v S t o r e s n e a r S t o c k h o l m , S w e 
d e n . E s k i l S u n d a h l a n d O l o f T h u n -
s t r i i m . A r c h i t e c t s . A l a y 395 

S t o r e f o r t h e " A . & P . , " S u b w a y 
G r o c e r y , P h i l a d e l p h i a . P a . M a r c h 270 

S t o r e , T h e Z - B u i l d i n g , Z u r i c h . S w i t z e r 
l a n d . H u b a c h e r a n d S t e i g e r , A r c h i 
t e c t s . M a y 413 

S t o r e B u i l d i n g s a n d N e i g h b o r h o o d 
S h o p p i n g C e n t e r s . A r t i c l e b y C l a r 
e n c e S. S t e i n a n d C a t l n i r i n e B a u e r . 

F e b r u a r y 174-187 
S t o r e , J e w e l r y f o r F i n l a y S t r a u s , N e w 

Y o r k C i t y . P e r c i v a l G o o d m a n . I n c . . 
A r c h i t e c t s . M a r c h 242-245 

S t o r e s , C^ooperat ive C o m m u n i t y , n e a r 
S t o c k h o l m , S w e d e n . E s k i l S u n d a h l 
a n d O l o f T h u n s t r o m . A r c h i t ( ? c t s . 

M a y 393-395 
S t r a n - S t e e l H o u s e , C h i c a g o AA'orld's 

F a i r — 1 9 3 3 . O ' D e l l a n d R o w l a n d . A r -
c h i t e c t . s : D w i g h t J a m e s B a u m , -Asso
c i a t e . J a n u a r y 14 

S t r a u s . F i n l a y , J e w e l r y S t o r e f o r , N e w 
A ' o r k C i t v . I ' e r c i v a l G o o d m a n , I n c . , 
A r c h i t e c t s . M a r c h 242-245 

S t r e a m l i n e d D y m a x i o n S h e l t e r - M o b i l e 
f o r L a n d C r u i s i n g . J a n u a r y 9 

S t r e a m l i n e d U n i o n P a c i f i c P a s s e n g e r 
T r a i n . J u n e 465 

S t r i c k l a n d a n d S t r i c k l a n d , A r c h i t e c t s . 
R e s t o r i n g C o l o n i j i l H o u s e s . 

J u n e 530-532 
S t r i e b i n g e r , F r e d e r i c k A V i l l i a m , C o n n e l l 

a n d O u t c a l t . A r c h i t e c t s ( I ' r o j e c t No . 
3 ) ; F r e d e r i c k B i g g e r a n d H e n r y 
A V r i g h t , C o n s u l t i n g A r c h i t e c t s : W a l 
t e r R . M c C o r n a c k . J o s e p h 1.̂  W e i n 
b e r g a n d C o n r a d a n d T e a r e , A s s o 
c i a t e d A r c h i t e c t s . C l e v e l a n d H o m e s . 
I n c . F e b r u a r y 104-118 

S t r u c t u r a l S y s t e m s A d a p t a l i l c l U r S u b 
s i s t e n c e F a r m h o u s e C o n s t r u c t i o n . 

- A p r i l 352-35 4 
S t u d e n t C e n t e r , P r o p o s e d I n t e r n a t i o n a l , 

G e n e v a . S w i t z e r l a n d . . A l f r e d R o t h , 
A r c h i t e c t . -March 231 

S t u d i o s . N a t i o n a l B r o a d c a s t i n g C o m 
p a n y . R o c k e f e l l e r C e n t e r , N e w A'ork 
c i i \ . K . i n l i a n i a n d H o f m e i s t e r ; C o r 
be t t , H a r r i s o n a n d M a c - M u r r a y ; H o o d 
a n d F o u i l h o u x . A r c h i t e c t s . 

J a n u a r y 78, 79, 92 
S t u d \ ' , A p a r t i m n t a t 2 B e e k m a n P l a c e , 

N e w Y o r k C i t y . E u g e n e S c h o e n & 
S o n s , A r c h i t e c t s . J t i n e 512 

.Stiiilx- a n d A X ' i i i k n i o m , H o u s e in A V i e s -
b a d e n . ( i e r m a n y . M a r c e l B r e u e r . -Ar
c h i t e c t . .May 42y 

S t u r g e s , E d w a r d B . , IIoi i . s i - . . S o u t h p o r t . 
C o n n . T h e o d o r e A ' i s s c h e r a n d J a m e s 
B u r l e y . - A r c h i t e c t s . F e b r u a r y 138, 139 

S u b s i s t e n c e F a r m s t e a d s . . A r t i c l e b y 
A . L a w r e n c e K o c h e r a n d A l b e r t F r e y . 

-Apr i l 349-356 
S u b w a y G r o c e r y S t o r e f o r t h e " A & 

P . , " P h i l a d e l p h i a . P a . I S I a i . l i i T n 
S u m m e r H o u s e n e a r O o t e b o r g , S w e 

d e n , o f W o o d C o n s t r u c t i o n . -Alfre<! 
R o t h a n d I n g r l d A V a l l b e r g , A r c h i 
t e c t s . M a y 386, 387 

S u m m e r Q u a r t e r s o f A r c h i t e c t , K a r -
u i z a w a , J a p a n . A n t o n i n R a y m o n d . 
A r c h i t e c t . M a y 432-437 

S u n d a h l , E s k i l , . A r c h i t e c t . A u t o b u s 
T e r m i n a l a n d G a r a g e , S t o c k h o l m . 
S w e d e n . M a y 388-390 

S u n d a h l , E s k i l a n d O l o f H u l l . A r c h i 
t e c t s . C r a c k e r F a c t o r y ( C o o p e r a 
t i v e ) , S t o c k h o l m , S w e d e n . M a y 391 

S u n d . - i h l , E s k i l a n d . A r t u r A'on . S c l i m a l -
e n s e e , A r c h i t e c t s . " L u m a , " E l e c t r i 
c a l I ^amp F a c t o r y ( C o o p e r a t i v e ) . 
S t o c k h o l m . S w e d e n . M a y 392 

S u n d a h i . l O s k i l a n d O l o f T l i i i i i s i i .nn , 
. A r c h i t e c t s . C o o p e r a t i v e C o m i m i n i t . \ 

S t o r e s n e a r Stoi ) ;holm, S w e i l e n . 
.May 3!l3-39,". 

. S u r \ i >- of F : i i ni ("ondil i ons . 
.Apr i l 300-306 

S u s p e n d e d R o o f . C r o s s S e c t i o n . Respes . s 
. \ i i - s h i p l>ock . R o b i n s o n a n d S t e i n -
m a n . C o n s u l t i n g E n g i n e e r s . 

M a r c h 267-269 
S w i m m i n g P o o l on R o o f . T h e Z - B u i l d -

i n g . Z u r i c h . S w i t z e r l a n d . H u b a c h e r 
a n d S t e i g e r , . A r c h i t e c t s . M a y 415 

Sw I ' a v i l i o n , Citfe U n i v e r s i t a l r c , 
P a r i s , F r a n c e . L e C o r b u s l e r a n d P . 
J e a m u r e t . . \ r c h i t . c l s . M a v 4iio.40:j 

T c c l i n i i a l .Ni w s a n d R e s e a r c h : 
A i r P o l l u t i o n . . A r t i c l e by H . B . M e l -
l e r a n d I>. B . S i s s o n . J I a r c h 276-293 
E l e c t r i c i t y I n the H o m e . . A r t i c l e by 
H e n r y L . I>ogan, C o n s u l t i n g E l e c t r i 
c a l E n g i n e e r . M a y 447-457 
H e a t a n d I J g h t on tlie F a r m : T h e 
U t i l i z a t i o n o f F a r m W a s t e s . A r t i c l e 
b y I ' . B u r k e Ja»'cd>s, C h i e f , . A g r i c u l -
t t j r a l B y - B r o d u c t s L a b o r a t o r y , B u 
r e a u o f C h e m i s t r y a n d S o i l s , U . S. 
I>ept. o f . A g r i c u l t u r e , .Ames, I o w a . 

. A p r i l 357-36S 
N e w H o u s i n g Dcs ign .s a n d C o n s t r u c 
t i o n S y s t e m s . C o m p i l e d by C . T h e o 
d o r e L a r s o n . 

J a n u a r y F r o n t i s p i e c e , 3-36 
P r e l i m i n a r y I M a i u i i n g f o r .Air C o n d i 
t i o n i n g in the D e s i g n of M o d e r n 
B u i l d i n g s . A r t i c l e b y H e a l t o E . 
C h e r n e a n d C h e s t e r l i . N e l s o n . 

J u n e 536-548 
T e l e v i s i o n C o n t r o l R o o m , N a t i o n a l 

B r o a d c a s t i n g C o m p a n y , R o c k e f e l l e r 
C e n t e r , N e w Y o r k C i t y . R e i n h a r d 
a n d H o f m e i s t e r ; C o r b e t t . H a r r i s o n 
a n d M a c M u r r a y ; H o o d a n d F o u i l h o u x , 
A r c h i t e c t s . J a n u a r y 83 

T e r r a c e , F r e n c h E m b a s s y . T o k y o , J a 
p a n . , \ n t i i n i n I t a y m o n d . . A r c h i t e c t . 

M a r c h 253 
T e r r a c e . H o u s e in W i e s b a d e n , G e r m a n y . 

Mar<-el B r e u e r . . A r c h i t e c t . 
M a y 427. 428 

T e r r a c e , R o o f , .Aetna L i f e I n s u r a n c e 
C o m p a n y B u i l d i n g a t H a r t f o r d , C o n n . 
J a m e s G a m b l e R o g e r s . I n c . , . A r c h i 
t e c t s , . l a n u a r y 70 

T e r r a c e . R o o f , H o u s i n g D e v e l o p m e n t , 
" N e u b u e h l , " Z u r i c h , S w i t z e r l a n d . A r -
t a r l a a n d S c h m i d t , H u b a c h e r a n d 
S t e i g e r , M. E . H a e f e l i . AV. M. M o s e r , 
a n d R o t h , . A r c h i t e c t s . M a y 408 

T e r r a c e , S w i s s P a v i l i o n , C i t 6 U n i v e r s i -
t a i r e , P a r i s , F r a n c e . L e C o r b i i s i e r 
a n d P . J e a n n e r e t , A r c h i t e c t s . 

M a y 403 
T h e a t e r , D r i v e - I n , C a m d e n . N e w J e r 

s e y . D e s i g n e d b y R . M . H o l l l n g s -
h e a d , J r . M a r c h 235 

T h e a t e r i n a R a i l r o a d S t a t i o n , N e w s 
R e e l , C i n c i n n a t i U n i o n T e r m i n a l , 
C i n c i n n a t i . O h i o . F e l l h e i m e r a n d 
W a g r t e r , . A r c h i t e c t s . M a r c h 234 

T h e a t e r , T h e S m a l l M o t i o n P i c t u r e . 
. A r t i c l e b y B e n S c h l a n g e r , A r c h i t e c t . 

J u n e 534, 535 
T h e a t e r . T r a n s - I , u x , N e w Y o r k C i t y . 

T h o m a . s AV. I. ,amb. A r c h i t e c t . 
M a r c h 226, 227 

T h e a t e r , T h e Z - R u i l d l n g . Z u r i c h . 
S w i t z e r l a n d . H u b a c h e r a n d S t e i g e r . 
A r c h i t e c t s . M a y 412, 413 

T h o m a s . D r . P h i l i p C o o k , I T m i s . , K e n t , 
C o n n . -Al lan M c D o w e l l . D e s i g n e r : 
P e t e r G a w e l . B u i l d e r . 

F e b r u a r y 126-130 
T l i o m a s a n d A l a r t i n . A r c h i t e c t s . H i l l 

C r e e k H o i m s . P h i l a d e l p h i a . P a . 
F e b r u a r y 119 

T h u n s t r f i m . O l o f a n d E s k i l S u n d a h l , 
A r c h i t e c t s . C o o p e r a t i v e ( C o m m u n i t y 
S t o r e s n e a r S t o c k h o l m . S w e d e n . 

]May 393-395 
T r a i n , S t r e a m l i n e d U n i o n P a c i f i c P a s 

s e n g e r . J u n e 465 
T r a n s - L u x T h e a t e r , N e w Y o r k C i t y 

T h o m a . s A\'. L a m b . .A r r l i 1 t. r I . 
M a r r h 226. 227 

T r a n s p o r t a b l e H o u s e s . C o m m u n i t y 
P l a n n i n g w i t h . . A r t i c l e l)y T e m p l e 
H o y n e B i i c l l , .Arch i t ec t . J a n u a r y 11 

T r o w b r i d g e a n d L i v i n g s t o n , A r c h i t e c t . ^ . 
H a v d e n P l a n e t a r i u m ( P r o p o s e d ) . 
.Now V o r k C i t y . H u g h F e r r i s . s , 
R e n d e r e r . J u n e 468 

T u l l g r e n a n d S o n s . M a r t i n , A r c h i t e c t s . 
V i k i n g . A p a r t m e n t s , M l l w a t i k e e , AVis. 

M a r c h 228, 229 
T u n n e l P o r t l a n d C e m e n t C o m p a n y 

. A l l - C ' o n c r e t e L a b o r a t o r y , E s s e x . E n g 
l a n d . M a y 380-383 

T w o R e m o d e l e d E l e v a t o r L o b b i e s , D e 
s i g n e d h v R . M . K a r g e r . C i t i e s S e r 
v i c e C o m ' p a n y , N e w Y o r k C i t y . 8-10 
P . r i d g c S t r e e t ; 21-24 S t a t e S t r e e t . 

J u n e 525 

u 
U n i l e r g r o i i n d M a i l T u b e S y s t e m , N e w 

Y o r k ( .Jeneral P o s t O l l i c e . J u n e 46 1 
U . S. P o s t O l l i c e , G l e n C o v e , L o n g I s 

l a n d . I b l a n o a n d A l d r i c h , A r c h i 
t e c t s . M a r c h 238, 239 

U n i v e r s a l H o u s e C o r p o r a t i o n , Z a n e s -
v i l l e , O h i o . . l a n u a r y 23. 

A ' i k i n g - A p a i l m e n l s , M i l w a u k e e , W i s . 
M a r t i n T u l l g r e n a n d S o n s . . A r c h i t e c t s . 

.March 228, 229 
A i n y l i t e H o u s e . 

J a n u a r y F r o n t i s p i e c e . 36 
A ' i s s c h e r . T h e o d o r e a n d J a m e s B u r l e y , 

- A r c h i t e c t s . H o u s e of E d w a r d B . 
. S t u r g e s , S o u t h p o r t , C o n n . 

F e b r u a r y 138, 139 
A'on S c h m a l e n s e e , . A r t u r a n d E s k i l 

. S u n d a h l , . A r c h i t e c t s . " L u m a , " E l e c 
t r i c a l I>amp F a c t o r y ( C o o i ) e r a t i v e ) , 
S t o c k h o l m . S w e d e n . M a y 392 

w 
A V a l l b e r g , I n g r i d a n d . A l f r e d R o t h , A r 

c h i t e c t s . S u m m e r H o u s e n e a r G o t e -
b o r g , S w e d e n , o f W o o d C o n s t r u c t i o n . 

M a y 386, 38V 
A V a r e h o u s e , .Apple S t o r a g e , C r o z e t , A'a. 

A'iin R e n s s e l a e r H . G r e e n e , E n g i n e e r . 
M a r c h 246, 247 

W a r M e m o r i a l , D i s t r i c t o f C o l u m b i a . 
D e s i g n e d by F . H . B r o o k e , A r c h i t e c t : 
H o r a c e AV. I ' e a s l e e a n d N a t h a n 
A V y e t h . C o n s u l t a n t s . J u n e 46."i 

A V a t c h D e p a r t m e n t , J e w e l r y S t o r e f o r 
F i n l a y S t r a u s , N e w A'ork C i t y . 
P e r c i v a l G o o d m a n . I n c . . A r c h i t e c t s . 

.Alarch 243 
A\ 'ate i l>iii \ , A\'. S., H o u s e , C h a p p a q u a . 

N . Y . J . B l a i r .Muller, A r c h i t e c t . 
F e b r u a r y 143, 144 

W e a t h e r O b s e r v a t i o n T o w e r in N e w 
A'ork C i t y . J u n e 536 

W e i - k - E n d H o u s e . D e s i g n e d b y A . 
L a w r e n c e K o c b e i - a n d A l b e r t F r e y . 

J a n u a r y 34 
W e i n b e r g , J o s e p h L . , C o n r a d a n d T e a r c 

a n d W a l t e r l i . . A l c C o r n a c k , A s s o c i 
a t e d . A r < b i l e c t s : F r e d e r i c k B i g g e r 
a n d H e n r y W r i g h t , ( " o n s u l t i n g A r 
c h i t e c t s ; i'r<-.l. I i, k W i l l i a m S t r i e b 
i n g e r , C o n n e l l a n d O u t c a l t . A r c h i t e c t s 
( P r o j e c t No. 3 ) . C l e v e l a n d H o m e s . 
I n c . F e b r u a r y 104-118 

W e l d i n g in F o r d E x p o s i t i o n B u i l d i n g . 
C h i c a g o A V o r l d ' s F a i r . . A l b e r t K a h n , 
I n c . . . A r c h i t e c t s . J u n e 46 7 

W h a t H a p p e n e d to 386 F a m i l i e s AVho 
A ' a c a t e d .A S l u m to M a k e AV'ay f o r a 
H o u s i n g I ' r o j e c t . .A S t u d y C o n -
li III l e d by F r e d L . L a v a n b u r g 
F o u n d a t i o n a n d H a m i l t o n H o u s e . 

N o v e m b e r 123, 124 
A V h a l I s l e i s u r e ? B i b l i o g r a p h y . 

M a r c h 195, 197-206 
AVliat S h o u l d be D o n e to I m p r o v e A r c h 

i t e c t u r a l l O d u c a t l o n ? -Ar t i c l e b y D r . S. 
G i e d i o n , G e n e r a l S e c r e t a r y of the I n 
t e r n a t i o n a l C o n g r e s s e s f o r N e w A r c h 
i t e c t u r e . M a y 373-375 

A V h e e l i n g S t e e l H o u s e , A V h e e l i n g , AV. 
V a . < ' l iar les B a c o n K o w l e y a n d A s s o 
c i a t e s , . A r c h i t e c t s . J a n u a r y 21 

W i l l i a m s , S i r E . O w e n , D e s i g n e r . A n 
. A l l - C o i K r e i e L a b o r a t o r y . E s s e x , E n g 
l a n d . M a y 380-383 

A V I l s o n , M a u d , A g r i c u l t u r a l E x p e r i m e n t 
S t a t i o n , o i e y o i i S t a l e - A g r i c u l t u r a l 
I o l l e g e , C o r v a l l i s , O r e g o n . B u l l e t i n , 
P l a n n i n g t h e F a r m h o u s e f o r F a m i l y 
N e e d s . - A p r i l 312-330 

AVood ( ; ! o n s t r u c t i o n . S u m m e r H o u s e 
n e a r G o t e b e r g . S w e d e n , of. A l f r e d 
R o t h a n d I n g r i d A V a l l b e r g , A r c h i 
t e c t s . M a y 386, 387 

AVood. B i c h a r d C a n d <". C l e m e n t s 
H o r s l e y , A s s o c i a t e . A r c h i t e c t s . I n 
t e r i o r s ' b v ( ? i l b e r t R o h d e . J o h n C . B . 
.Moore, A r c h i t e c t . D e s i g n for L i v i n g 
H o u s e . C h i c a g o AVorld 's F a i r — 1 9 3 3 . 

J a n u a r y 28 
A V r i g h t , H e n r v a n d F r e d e r i c k B i g g e r , 

C o n s u l t i n g - A r c h i t e c t s : F r e d e r i c k 
W i l l i . i m S t r i e b i n g e r , C o n n e l l a n d 
O u t c a l t , A r c h i t e c t s ( P r o j e c t No. 3 ) : 
A V a l t e r R . M c C o r n a c k . J o s e p h L . 
AA'e inberg a n d C o n r a d a n d T e a r e , A s -
soc iate<l - A r c h i t e c t s . C l e v e l a n d H o m e s , 
I n c . F e b r u a r y 104-118 

AA \ e t h , .Nathan a n d H o r a c e AV. P e a s l e e . 
C o n s u l t a n t s ; F . H . B r o o k e . . A r c h i t e c t . 
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an experimental research project to show the versatility of Vinylite, a plastic 

material developeci by Carbi(Je and Carbon Chemicals Corporat ion. A three-

room apartment has been built with factory-fabr icated sectional wall panels 

of molded Vinylite. (These panels are experimental only and have not yet 

been put into commercial production.) Floor tiles, the doors and door knobs, 

the extruded ceiling molding and baseboard, and incidental items like vases 

and cigarette boxes are of the same material. The illumination is transmitted 

through translucent sheets of Vinylite about 0.0625 inches thick, which have a 

light transmission value of more than 90 per cent. 

Vinyl resins are colorless, odorless, tasteless, noninflammable, and may be 

colored any shade with dyes or pigments. The pure resins are transparent 

but any degree of opacity can be attained by incorporation of fillers. Since 

the resins are permanently thermoplastic, molding Is a comparatively simple 

operation. Because of low shrinkage, very large objects such as doors or 

wall panels can be molded easily. Metal, wood, composition board and 

similar products may be completely surfaced with a tough, stable and chem

ically resistant protective coating. 
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N E W H O U S I N G DESIGNS 
and CONSTRUCTION SYSTEMS 

Compiled by C . T H E O D O R E L A R S O N 

The housing problem has become one of o f fe r ing more services and ut i l i t ies—a progres

sively higher standard of l iving—while at the same t ime reducing the original construc

t ion cost as well as the expenses of maintenance through a more ef f ic ient bui lding tech

nique. Designers and manufacturers have approached the problem in di f ferent ways— 

some by seeking economies through factory fabr icat ion of the entire structure; others 

through a bet ter selection of materials or through prefabr icat ion of certain parts, like 

standardized wall panels or combined kitchen and bathroom units; still others through 

a bet ter util ization of space inside the house or through the inclusion o f an Increasingly 

greater number of household conveniences. Numerous such designs have already appeared 

as actual demonstrations, and many more are being developed on the dra f t ing boards. 

In the bel ief that a comparison o f these proposals may point the way to further experi

mentat ion, THE ARCHITECTURAL RECORD presents In the fol lowing pages. In add i 

t ion to reports of various research activities, an Il lustrated review of some recently devel

oped designs and structural systems. The descriptions are f rom informat ion supplied by 

the designers and manufacturers. 

RESEARCH FINDINGS OF BEMIS INDUSTRIES, INC 
By J O H N B U R C H A R D II, Vice-President 

F o r upwards of a decade Bemis Industries, Inc . , 
Boston, has been engaged in housing research with 
a view to producing individual houses more cheap
ly. Dur ing that period we have operated labora
tories and through our subsidiary, Housing Com
pany,* have yearly ( until the last two years) built 
houses to test the methods which we have devel
oped. Dur ing that period we have built houses 
embracing 22 ditterent types of construction. W e 
feel confident that over this period we have spent 
more time and money and eiTort on the ])roblem 
than any other single organization in the United 
States. O u r various constructions have rei)roduccd 

•Housing Company is the outlet for tlif direct commercial ex
ploitation of the ideas originated by Bemis Industries. Inc.. which 
is primarily a management and operating company paying for all 
research and owning the patents. 

to a surprising degree the basic principles now 
being urged by our more vociferous contempor
aries, and for one reason or another we have given 
up most of these principles. 

I n spite of all this research we are unable to 
present today the plan, elevation and structural 
tlrawings of a house which we can offer and of 
which we can confidently predict that it wil l be a 
good buy for the customer and a profitable under
taking for us. Perhaps our long and not a lways 
happy experience has made us a little cautious. 
Perhaps we feel that some of the newcomers are 
in for disillusioning experience with their early 
leap into commercialization. 

O u r houses (see accompanying illustrations) may 
appear unduly large and not fitted to the income 
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i^ronp for whom 1 presume we are all working. 
The reason for this lies in our method of research. 

O u r program for some time has been as follows: 
A scheme has been developed to a considerable ex
tent on paper; we have then taken it into the labor
atory and built full-sized .sections on which wc 
have made exposure, strength, fire, sound and in
sulation tests. I f the intimations of these were 
favorable, we have then built a house with our own 
inf)ncy. .Since we hoped afterwards to .sell this 
house we have tried to build houses of a type and 
in localities where they would find a readx market. 
It would scarcely be expected that we could build 
houses designed on a mass production jirinciple 
very cheaply at the outset when the desired mass 
[)roduction was not available. Consequently we 
have sold our completed houses at the current 
market and the loss, if any, was the cost of re
search. 

In our opinion there is no other way of testing 
a proposed house construction satisfactorily. A 
bona fide house must be built. And moreover we 
feel that a serious investigator w-ill build the I K I U M -

with his own money and not with a customer's, 
(̂ ûr customers have had a chance to see what they 
were getting before they bought, to l)viy at a favor
able price, and the houses have been serviced after 
construction to a point which I think excessive, in 
order not to destroy the least vestige of good will. 

O u r research program still follows the same 
general lines. T o it we have added the step of 
model building, between the drawing stage and the 
laboratory stage. These models are carefully made 
in the laboratory with precision machinery and 
they often show up a defect in planning of the 
construction which otherwise would not be de
tected before the actual building was built. Typical 
wall sections are the easiest things in the world to 
draw and l)uild. Au}- fertile-minded person could 
evolve ten or twenty a day. In laboratory tests of 
properties one usually deals with typical sections. 
P)Ut the most astonishing thing about typical wall 
sections is that they are not typical. T he big prob
lems of prefabricated housing come in joints, cor
ners, wall intersections and openings, and these 
often come to light in the course of model making 
nnich more clearly than they do on paper. 

I think I can honestly say that it is the ambition 
i)f this group to produce a house or houses ( 1 ) \ 
that I mean constructions and not a single plan) 
which can be sold for less money than houses built 
in the conventional manner, with a view primarily 
not to profit for us but to ameliorating the housing 
conditions of the lower-income groups. But we 
are firmly convinced that under our present eco
nomic system no pro bono publico venture of this 
sort is worth anything unless it can demonstrate its 
ability to make a profit, however small. If our 
scheme or any other is such that no private in
itiative would be interested in it we cannot feel it 
to be a sound thing for public initiative. 
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Historical Development 

With this background I shall briefly sketch the 
work we have done over the past ten years: 

1923-2^. W e Imilt houses in Wellesley. Massa
chusetts, and South Taniworth, New Hampshire, 
as well as a dormitory for the Massachu.setts In 
stitute of Technology, with a scheme of which the 
basic principle was the premanufacture of built-up 
panels of wood extending story height with certain 
joints poured with concrete. T h i s was a sort of 
self-forming scheme. I t is still our conviction that 
where concrete or other cementitious materials are 
to be used structurally in a building the structure 
should be self-forming, that is, there should be no 
necessity for reclamation of valuable materials. 

1925. W e built three houses in Wellesley, Massa
chusetts, each slightly different. The broad idea, 
however, involved a light self-aligning steel frame 
for positioning only. Certain horizontal members 

of this frame served later for reinforcing for 
poured concrete floor beams. I'recast gypsum 
blocks were used for walls and precast gypsum 
slabs 2 inches thick (see F i g . 1) spanned precast 
^\ l)^um ])anels which were later filled with concrete 
to form the structural joists and also to bond the 
slabs together, . \gain here is the idea of self-
forming of the structure together with the new 
conception of a positioning frame. 

1926. T h e thin steel frame of a size which we 
could afford to use appeared perhaps not rigid 
enough properly to position members, so we de
veloped in this year a gypsum tube 4 ^ inches in 
diameter and ixjsitioned our wall slabs on these 
tubes (see F i g . 2 ) . Moreover we worked in the 
direction of lightening the slabs and produced an 
excelsior-magnesite material earlier than the Stock
ade block. T h i s material has develo])ed into our 
commercial material .'\coiistex. Some of the spaces 
between the tubes were poured. So again we had 
the aligning type of structure with self-containing 
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concrete forms. Here for the first time we acliieved 
a small degree of prefmisli with results that were 
not wholly .satisfactory. Horizontality was the 
feature of the slah treatmoiits ( i f l'>i5 in \ \ ' c l k s l i \ 
and of the six houses built in V)2() in W ; i l t l i ; i i i i . 

Massachusetts. 
A t the same time, however, in 1 lain])ton, V i r 

ginia, we embarked on a different approach, the 
beginniii.i; u\ w hat we call mir Beamy-style system. 
I n Hampton the wall units were <if wood or of 
wood and Celotex of the cross section shown in 
big. 3. These were of wall thickness and of story 
height. Registering with the (ipenings between 
them were openings between floor members of this 
cross section. These si)aces were poured. The 
faces of the units were in some cases prefmislied. 
. \gain this is the idea of self-forming members, 
but the story height principle is now added. There 
was no metal in these Imildings i it her than the re
inforcing necessary in certain tldor joists. These 
houses were completed i n — 

1927, when we also built at Walthani two small 
houses of a Reamy-style type. Here we abandoned 
the gypsum tubes, built up story-height i)anels of 
considerable width (2 feet) with a slab of .\cous-
tex on each side attached to two wooden verticil 
strips (see F i g . 3 ) . T h e floor of these houses wa--

conventioiial. T h e roof was slabs of Acoustex 
OA'̂ erlapped and covered with asphalt and slate chips 
to produce a roof looking marvelously like thatch, 
very inexpensive, and apparently very durable. 
Joints of the walls were i)oured with concrete. 
These houses were inexijensive but embraced too 
much conventional construction in floor and roof 
framing to seem attractive to us for a long pull. 

1928. I n this year we began the u.se of a steel 
frame which we have since marketed with more 
or less success under the name of the frame. 
The frame was intended to serve as an aligning 
frame for our ultimate Beamy-style units. (We 
knew that in the long run we could not afford to 
build up Beamy-.style units synthetically as we had 
done in the previous years, but in 1928 we had not 
yet dcA'eloped a truly preformed and homogeneous 
Beamy-style unit. W e were experimenting ex
tensively in this field, however, largely with cast
ing. The ca.sting processes did not ultimately prove 
successful. . \t the same time we were trying to 
extrude wood pulp, but this also failed. Conse
quently the year found our frames liut not our 
units ready.) W e tried out the frames in four 
houses, two in Dedham and two in Wellesley, and 
later had orders for some others in the same towns. 
The frames were characterized by a girt of the 
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cross section shown in F i g . 5, the protruding plate 
being used to support floor joists. T h e frames in 
these houses were used with precut wood studs 
and joists and due to the repetitive punching of the 
holes in our steel members no rulers were needed 
and the framing was accomplished very readily. 
Sufficient steel studs and corner posts were used 
so that the steel could be erected first. T h i s frame 
was not expensive as frames go. It was a marvel
ous method of aligning mcmliers. It produced a 
first-class Avood frame house. But again it showed 
no ultimate process and we never regarded it as 
more than transitional device. 

1929. Meanwhile we were working with other 
steel frames and had cheapened our process of 
making .'Xcoiistex to the point where when appear
ance was not necessary we could use it as an in
sulating slab. Accordingly, in 1929 we built an 
elaborate and somewhat modern bouse in Brook-
line, using a different type of frame with premade 
insulating panels. At the same time we returned to 
the always appealing idea of precast cementitious 
units with a new self-keying slab scheme whicli 
used 2-inch grooved slabs and long precast rein
forced aligners with tongues on them (see F i g . 6 ) . 
These slabs were keyed to the steel frame and 
formed a ])refinished exterior and in one or two 

cases a prelinished interior as well, gypsum being 
used inside. T h e posts were poured. H e r e we had 
combined the idea of the steel frame with the ver
tical story-height Beamy-style units ( in the form 
of insulating panels) with the horizontal earlier 
cementitious treatment and the bonding by pouring. 
T h e house cost too much and we think it a lways 
would. 

1930. I n this year we arrived at what we call a 
plate girder type of construction. O u r Beamy-
style units liecame panels of steel with a central 
web and angles around the edges, all quite small. 
These were fastened to girts and posts of similar 
cross section. Adjacent panels Avere jointed by a 
wooden asphalted strip with a saw kerf longitudin
ally into which the webs of the panels fitted, these 
webs projecting slightly beyond the back of the 
angles as shown in F i g . 7. W e used our 1929 .slab 
treatment on the outside and various self-keying 
panels on ceiling and walls inside. W e allowed 
joints to show and attained a considerable degree 
of prefinish. I f we had not covered the panels on 
the outside but had merely covered the joint with 
a U-shaped member Ave would have been pretty 
close to General Houses' Elmhurst scheme except 
that our panels were much more comf)letely auto
matic. 

N E W H O U S I N G D E S I G N S A N D C O N S T R U C T I O N S Y S T E M S 



T h i s house showed a great deal of ])romise, but 
then came the dejjression and like most other or
ganizations we had to draw in our horns somewhat. 

Recent Developments 

Dm ing the past three years we have con.solidated 
this information and made a number of new de
velopments : 

( 1 ) W e have developed the manufacture of 
story-height wall units in indp to a cheap and suc
cessful conclusion. T h e method is new and is j)at-
ented. B y it we can cast blocks of pulp up to 20 
feet high, up to 4 feet wide, up to 9 j / j inches thick. 
A standard panel for our purposes would be 2 feet 
wide, 4 inches thick, and story height. W e have 
worked with considerable success on prefinish of 
this panel which has a very high insulating coeffi
cient (about 0.09 B . t .u . ) . W e have succeeded in 
bonding metal to it and have also achieved inter
esting results with paints and synthetic resins. 

( 2 ) W e have developed a .self-keying partition 
using gypsum or transite wall boards in combina
tion with a very simple steel stud which shows 
great promise not only for partitions but also for a 
simple exterior structure. 

( 3 ) W e have developed a self-forming struc
ture of burlap or of thin-gauge metals which is 
used for foimdations and in which considerable 
economies can be efTected where concrete walls are 
necessary. 

( 4 ) W e are working on a new type of wood 
structure, not to replace our prefabricated structures 
but to occupy an entirely different tield. 

( 5 ) I n the field of materials we are most inter
ested in ajjplications of synthetic resins, in ply
woods, and particidarly resin-bonded plywoods, 
and in the new developments in Robertson Bonded 
Metal. 

( 6 ) Dur ing the past two years we have been 
supervising the ])ublication of a three-volume work, 
"The Evo lv ing Mouse." T h e first volume dealt 
with The nistory of the Home* and was by A. F . 
Bemis and the writer. T h e second volume, now on 
the press, <leals with the economics of present-day 
housing and is by M r . Bemis and Luther Conant. 
T h e third volume, on a method of rationali/aiion 
of the industry, is in prepar tion l)y M r . Bemis and 
should ap])ear in 1934. 

Immediate Program 

\ \ ( otter no house for sale today. W c shall con
tinue to push our research, confident that we are 
near a sohuion. In the spring we shall probably 
build houses embracing the new principles and ad
hering to those old ones which are tried and tested. 
It is quite likely that we shall supplement this with 
a series of model demonstrations perhaps under 
the auspices of a new corporation. Evolv ing House. 
Inc. 

* E d . Note: T h i s volume is published liy The T<"chiioli)gy Press. 
Massachusetts Institute of Technology. Cambridge. Mass . ; 534 
pages, illustrated; price S4. 

()in fundamental objective is better and cheaper 
housing on a self-supporting basis. W e are com
mitted to the exploitation of no individual ma
terial w batsoever. W e have large numbers of pat
ents in the housing field, many of them basic, and 
we will license these under proper safeguards to 
responsible parties. Whether or not we shall ever 
manufacture parts for ourselves cannot be stated 
now. O u r inclination is that the house producer 
should not himself make the parts and certainly 
should not do the financing. W e might even go 
farther and license others to do the house produc
ing, reserving for ourselves the joys of experiment, 
development and education. 

The backbone of all our planning, and basically 
patented, is the cubical modular sy.stem of design. 
Th i s method is ai)plicable even to conventional 
structures but api)Iies with ]>articnlar force to all 
forms of prefabrication. W e are ready to licen.se 
under this patent and believe that by such licenses 
the current factors in the housing field will profit 
both in improvement of their own product and in 
the c<)oi)eration they will obtain from other licen
sees. Th i s system is really extraordinarily simple 
and beneficial. It will be explained in detail in 
\ oinme I I I of "The Evolv ing House." 

Experience indicates that one of our principal 
strnctures over the next few years will be along the 
lines of Beamy-style-—i.e., a [)refabricated wall or 
lloor unit containing its own linisli, insulation, and 
structural strength. 

W e believe in the elimination of water on the 
job if possible, but have a convenient forming 
scheme when jjoured materials are really necessary. 

We shall continue to aim for the highest degree 
of factory manufacture as opposed to site manu
facture and believe this necessitates integral fin
ishes. 

W e shall continue to try alternative schemes until 
one proves clearly best. W e are not in the business 
of trying immediately to commercialize one scheme 
before we know its faults and merits completely 
and to the e.xclusion of alternative schemes. 

W e think there is a good deal of merit in the 
central duct svstcm, i.e.. a niixlilication of the 
I'liller and Bowman idea for handling services in a 
house. T his is incorporated in a recently flevelope 1 
l)lan of a rather large modern house, which is i l 
lustrated on page C). together witli an alternate 
plan which we consider more attractive hut prob
ably not <|uite so suitable for mass production. 

W (• believe housing in the United States \ \ \ \ \ 
be.st be fostered not by the presentation of three 
or four or even twenty models of houses but by a 
system of planning and design which permits each 
and every buyer to have his own plan and design 
while using premade parts similar to those used 
by others. O u r cubical modular system starts from 
this and our structures must conform to the criter
ion. W e recognize that in commercial practice cer
tain plans may be so good that they will merit 
repetition. 
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D Y M A X I O N HOUSES 
A N A T T I T U D E 

By BUCKMINSTER FULLER 

Reasonable persons have conceded the reahzation 
of the Dymaxion House within periods ranging 
from 10 to 100 years while the ultra-Tory dealing 
lavishly in thousand year units has tossed it lightly 
ages ahead or even into never-never land. 

In July 1932 F O R T U N E Magazine published a 
comprehensive stock-taking of the industrially-
to-be-reproduced house. In the article there was 
considerable discussion of the principle involved 
in the designing of the Dymaxion House. A 
specially illustrated two-page spread in color was 
included in the article designed to show Dymaxion 
Houses in natural settings that the readers might 
visualize these otherwise theoretical structures. 
F O R T U N E ' S editors were eager to have their readers 
envision the Dymaxion House or its progeny as 
a plausible article to be reproduced within a reason
able number of years. 

The above event is recited to provide a charac
teristic example of popular or even specialized abil
ity to forecast for there was involved an interest
ing anecdote. When F O R T U N E had determined 
to illustrate the Dymaxion House in attractive 
color setting as above related they employed an 
artist skilled in the presentation of mechanical ob
jects such as automobiles and boats. The artist 
held lengthy and detailed discussions with the de
signer of the Dymaxion Hou.se and acquired an 
excellent knowledge of its many details. He pre
pared and submitted his illustrations to F O R T U N E . 
F O R T U N E was pleased with the illustrations, but 
with one exception. Automotive vehicles were 
shown in the drawing like none they had ever 
seen. They were purely streamlined fishlike forms. 
The editors instructed the artist to remove these 
"incredible vehicles" from the picture and sub
stitute everyday automobiles, fearing that the 
display of the former would tend to discredit the 
Dymaxion Houses, deemed indigestible enough. 
The designer of the Dymaxion House on hearing 
of this conferred with F O R T U N E and explained 
that the automotive vehicles first in question were 
part and parcel of the original Dymaxion design, 
as every Dymaxion House was to have its trans
port unit just as yachts have their small boats, and 
that these truly scientific vehicles were quite as 
timely for popular usage as the Dymaxion House. 
"No," said F O R T U N E , "while architecture, we 
will concede, is 2 ,000 years behind general indus-
tr}', the automotive world is far advanced and we 
will not concede that your revolutionary design is 
as valid in the automotive world as your liou.ses in 
architecture." That was July 1932. By July 1 9 3 3 
the second Dymaxion car had been finished and at 
the present writing industry is ha.stening its quan
tity reproduction. It is a proven and popular unit 
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This illustration is a reproduction of a 
drawing f rom "Time Lock," a book written 
and illustrated by Buckminster Fuller in 
1927. It illustrates the town plan for which 
Dymaxion shelters were designed. The Dy-
maxion shelters shown thereon indicated 
the author's notion of the areas of high 
future importance, for with the produc
tion of highly transportable scientific shel
ters the Arctic Circle and the Tropics 
may be readily developed as regular air 
courses. As the author writes: "When the 
illustration was made in 1927 the routes 
involved were deemed fantastic as was 
also the colonization of the Arctic Circle 
by Russia, indicated by the Dymaxion 
Towers. Today the subject matter is so 
much a matter of fact as almost to pre
clude its publication except as a vivid re
minder that the portion of the human 
family which has believed in and striven 
for the 'new deal' in its comprehensive 
form is not long to be kept waiting." 

Chart statistics: 26% of earth's surface 
is dry land; 85% of all earth's dry land 
is here shown; 86% of all dry land shown 
in above equator. "The whole of the 
human family could stand on Bermuda; 
all crowded into England they would have 
750 square feet each." 

with almost twice the eflicicncy of the trathtional 
automobile. F O R T U N E , an acknowledged modern, 
could n<it see one year ahead, even though declared 
friends of Dymaxion. 

Theoretically the two world air routes most re
cently cour.sed by the Lindberghs, i.e., to the Orient 
and Russia via Alaska, and to Euroj)e and Africa 
via Greenland and Iceland, were evident to the 
world-considerate architect years ago and academic 
to the scientifically minded for some time past, yet 
until Lindbergh had actually landed at the New 
York Airport on December 19, 1933, having jaunt
ily traced and retraced his routes, was a notion of 
popular transportation by air over the pioneered 
track conceivable? It takes material demonstration 
to win popular credence of scientifically-arrived-at 
theory. This factual accomplishment derides 
Nationalism. 

The Dymaxion House is still as it has been for 
years—a theory only. Despite pragmatic criticism 
it has conscientiously been kept so. While theo
retical it is immediately improvable by every scien
tific advance. Its monthly improvements and in
clusions are vaster than the yearly refinements and 
inclusions in the autmotive world, as it has never 
been burdened with "overhead" nor with heavy 
inrlustrial-investment earning-reqnirement. 

The Dymaxion House rather than being a fixed 
solution has been naught but a statemeiU of the 
problem, progressively satisfiable in the latest 
manner. 

It might even be more broadly stated that the 
Dymaxion House has been merely an attitude. An 
attitude of willingness to think truthfully. To 
think truthfully of the general problem of life's 
survival and its jxjtential solutions iti the terms of 
the latest achievements of the intellect, quite un
fettered by history's relatively temporary national, 
])olitical and aesthetic bonds. Such bonds are not 
habits of thinking but habits of not thinking. 
Dymaxion Houses may be conceived of as pro
gressive composites of the best irieans of living as 
determined by universal survey. 

Dymaxion shelters are germane to the emergent 
scientific (as opposed to political) socialism. The 
first full-sized research and dcmonslriition of Dy
maxion Houses requires probably an expenditure 
of millions of dollars. Millions of dollars have 
never been accreditable to the large army of design
ers and craftsmen now c|ualified to make the 
demonstration. The social implications of Dyma.x-
ion Houses have eveiUually rendered them non-
supportable to profit-minded private capital in each 
instance of past consideration. It has long been 
evident that demonstration sufficiently unconiprom-
ised to be successful could only be accredited by 
government subsidy. The central object of this 
article is the reasonable iirediction that out of the 
fourteen billion dollar sum now contemplated for 
building (in its many departments) through gov
ernment credit, there will soon be apportioned 
;m adequate amount to underwrite the scientific 
development of shelter. The sore want of such 
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underwriting nnist be evident in the answers to the 
questioiniaire which T H E A R C H I T E C T U R A I . RF:C()RU 
has put out covering this subject. 

It is worth remarking that at present the chief 
obstacle to such Federal underwriting «)f scientific 
shelter is the current espouseinent of the Public 
Works program by the organized revivalists of the 
nuiltitudinous obsolete activities inherent in the 
tailored building of past land ex|)loitati(tn domi
nance, abandoned to death in its sleep by decentral
izing scientific industry. 

The items of the questionnaire sent out by Tin: 
A R C H I T E C T U R A L R E C O R D to provide an able sur
vey of the advance into the everyday industrial 
world of a Dymaxion attitude constitute an ap
proximate list of the questions employed by Dy
maxion designers since the concejHion of the idea. 
They were known as "universal conditions of re-
pro<lucible shelter."' 

Mow much do houses weigh? 

What is the specific longevity of the structure? 
of the entire shelter composition and its mechanical 
constituents ? 

What is the speci/ic longevity of the structure? 

Is the design to be sold or tc» l)e an incidental 
instrument of a service to be rendered such as a 
universal hotel and travel service might provide? 

To T H E A R C H I T E C T U R A L RECORD'S questionnaire 
nu'ght be added a question: "Does your design em-
jibasize life or death?" This question should not 
be interpreted in the aesthetic manner: "Is your 
architecture living or dead?" When in time ideas 
materialize sufTiciently to be called architecture they 
are inevitably dead. Architecture is finite—life in
finite. Maybe life is an idea—an idea that truth is 
progressively delightful. 

Q I Q D E M O N S T R A T I O N 
' ' ^ FOREST H I L L S G A R D E N S , 

G R O U P 4 8 
L O N G I S L A N D 

Among the earliest examples of standardized unit construc
tion are a series of group houses built by Grosvenor At terbury 
in New Jersey and Long Island, beginning in 1907. Precast 
wall, floor and roof sections, composed of different materials, 
were assembled on the site. In this case concrete was used 
and the units were hoisted in place by means of a crane. 

S T A N D A R D I Z E D UNIT C O N S T R U C T I O N 

G R O S V E N O R A T T E R B U R Y , A R C H I T E C T 

COMMUNITY PLANNING WITH TRANSPORTABLE HOUSES 

By TEMPLE HOYNE BUELL, Architect 

< 

Land is available in almost imlimited quantities 
along our main highways and within a radius of 
20 miles of our cities that can be purchased for 
$200 an acre or $40 a site. At this figure im owner 
could rent a site for $8 a year and return the 
farmer 20 per cent gross on his land which is more 
than could be got by raising crops. 

The rental of the site would have an advantage 
in that if the owner did not like his neighbors or 
should work become scarce in the neighborhood, 
he could have his house easily moved to another 
site. .An owner of a standard house could thus 
become practically independent of the landlord. 
He could have his own garden in which to raise 

vegetables and flowers about his home. He would 
be able to purchase, direct from the farmer from 
whom he was renting a site, such farm or dairy 
products as he himself is incapable of producing, 
at a figure greatly reduced below what he must pay 
for them in the city. The produce would be fresher 
and, because no middle man would be involved, 
would return the farmer more than he is now 
accustomed to receive. 

Every one would, by being less congested and 
the i)()i)ulation as a whole less centralized, be able 
to live freer, cleaner and healthier lives, and the 
nation would benefit in that there woidd be de
veloped a much stronger and sturdier race. 
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B U E L L F A B R I C A T E D 

H O U S E S Y S T E M 
DENVER. C O L O R A D O 

T. H . B U E L L & C O . 

A R C H I T E C T S 

Actual production has not yet begun, although 
small-scale working models have been prepared. 

Qccupancy: parents and either a child or an 
elderly person. Addit ional units can be added 
to provide for more occupants. 

Cost: $1,200, delivered to the site, "when 
manufacture and distribution shall have approxi
mated one-half the efficiency in production evi
denced in the automotive f i e ld . " Maintenance 
would depend on location, but would be far be
low usual expenses. Present plans call for meth
ods of manufacture, distribution, sales, delivery 
and finance similar to those employed by Gen
eral Motors Corporation. 

House designs are intended to have every 
available labor-saving device. New products and 
equipment to be incorporated in succeeding 
yearly models. 

A i r conditioning equipment to provide heated 
or cooled, humidified, f i l tered air. Atmospheric 
circulation by a fan system driven by the motor 
which generates the required heat through re
sistance coils. 

Il lumination: both direct and indirect. Current 
f rom a generator in the dwelling itself. 

As much furniture as possible is built into the 
interior design. Al l furnishings, bedding, dishes 
and utensils of every variety needed for imme
diate housekeeping included in purchase price 
and delivered with the house. 

UNIT ' ! 

F L O O R P L A N 

CO 

O 

O 

B A T H 

5 h « I ve s 

Tace of Cases Over 

KITCHEN DT̂ 'C ALCOVE 

H E A T E R 
ROOM 

B o i l * 
C«nero*crt 
Met»rs 
E t c 

G A R A G E 

Mote 
Unshaded por+ionf belene +o Units ' 2 S ' 3 

L I V I N G R O O M 
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D E T A I L "A" 

/ l i t i : -

D E T A I L C -

A I L B 

D E T A I L - O ' D E T A I L ' E " D E T A I L ' F ^ J[_ 

kM.'**) crank 

TYPICAL WALL RIB 

0o*«/d» 

CORNCR RIB 

RIB AT UNIT 
INTERSECTION 

RIB AT UNIT 
I N T E R S E C T I O N 

PART EXTERIOR ELEV PART INTERIOR ELEV WINDOW JAMB DOOR J A M B 

S E C T I O N 
S e e Do-t-oil 'A 

De-toll 'D' 

efo'ie 

s» . o, 

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

B U E L L F A B R I C A T E D 

H O U S E S Y S T E M 
DENVER. C O L O R A D O 

T . H . B U E L L & C O . 

A R C H I T E C T S 

Al l services and utilities to be provided, ex
cept water connection and sewage disposal. 
Where facilities are not provided by the munici
pality, accessories can be purchased so as to 
make the unit self-sufficient. Small garbage dis
posal plants available for country use. 

Structural system: metal frame throughout. Ex
terior metal wall surface designed to care f o r 
expansion and contraction. Interior wall surfaces 
of metal with provision in design f o r ducts, con
duits and pipes. Metal floors with manufactured 
covering. Metal roof similar in construction to 
automobile top. 

Structural values: being practically fire-resis
tive, house should carry more favorable insur
ance rating. Being a structural entity in itself 
and requiring no prepared foundat ion aside f r o m 
a level piece of ground, house would be un
affected by earthquake. Materials immune t o 
attack by insects. Moisture f i l t ra t ion negligible. 
Thermal insulation by means of a crushed non-
corrosive metal filler between exterior and in
terior wall surfaces. 

Weight : approximately 3 pounds per cubic 
foot . 

Construction entirely shop-fabricated. Approx i 
mately 24 man-hours required for assembly on 
site. Trucks carryinq individual sections to the 
location will be supplied with cranes capable of 
l i f t inq each section and settinq i t in its proper 
place, after which the units will be bol ted t o 
gether. As soon as furniture and dishes are un
wrapped and fuel put in motor, the house can 
be occupied. 

Outmoded or damaged units can be replaced, 
or others added, with no greater expense or 
inconvenience than required in settinq up or ig 
inal structure. Expected l i fe span of house: 5 
to 10 years, depending on financial indepen
dence of owner. Demolition in less than 20 man-
hours. 

Potential salvage value would be approximately 
that of worn-out automobile which is taken in 
trade on a new model. 
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S T R A N - S T E E L H O U S E 
C H I C A G O WORLD'S FAIR—1933 

STRAN-STEEL CORPORATION 

AND G O O D HOUSEKEEPING 

O'DELL AND ROWLAND. ARCHITECTS 

DWIGHT JAMES BAUM, ASSOCIATE 
K a u f m a n n - F a b r y 

COST O F D U P L I C A T I O N : $9,000, C H I C A G O PRICES 

G L A S I R O N M A C O T T A C O P I N G 

B A R R E T T 
F L A S M I M G 

L U D O V I C I R O O F 
F L O O R T I L E 

12 CONCRETE 

S T R A N - S T E E L J C E L O T E X 

W £ - * L L«--

7 - S T R A N - S T E E L J O I S T 

S GYPSUM BOARD 

C O m C L - ' D E T A I L , 

STRAN-STEEL 
5TUD 

U S GYPSUM 
BOARD 

J 

C. 13 

i 
I L I N O L E U M C. 13 

i 4 7'''-°°^ 

TYPICAL-INTEBIOE 
o COiNEE-DETAIL« 

[ CEMENT aao/fj 

' 5 A 6 L 
.DLTAILo 

S T R A N - S T E E L S T U D 

r . 4 - W O O D BUCK 

U S G Y P S U M BOARD 

LCOR CASING 
DOOR F R A M E 

6!Dr=JAMB 
2 PLY CELOTEX 
INSULATION BOARD 

HEAP 

T Y P I C A L o C O R N E R 

o D E T A I L c 
TYPICAL=!NTff iIO£ 
c D Q D £ ° D E T A i L c 

G L A S I R O N M A C O T T A C O P I N G 

ASPHALT W A T t B PROOF I NO 
licONCRETC \ 

METAL L A T M , \ \ 
r C E L O T E X R O O F \ ! ! 

, ' INSULATION \ 1 \ 

"ENTHOUJERCDf'î Jgl 

C E L O T E X B O A R D 

7 - S T R A N - S T E E L B O O F J O I S T ; 

S T E E L E . 

C E l O T t X 

L A T H - ) 
ROOF I 

V i' 2ND.FLCDR 

^ C E L O T E X B O A R D 

7" S T R A N - S T E E L J O l ! 

C E I L I N G U . S 
B O A R D 

^ L I N O L E U M 

WIRE 
r- I S L F L C D R 

FliOOR 
MESH 

='ll|=1lit=l 

6 o : 

"FOUNDATION" 
AND WALL SECTION 

J 
lo-o"» T,a • 

B I D Coowi 
1'«la 

tlTeWEIJ U A L L 

pmi ut^ 
" L t O V E 

OLD EOOM 
- t > 13-0 LiVIMQ toon 

F l C S T - r L O O a - p L A - K I 

According lo manufacturer: "Not a pre
fabricated steel house, but a system of steel 
members which replaces wood joists and 
2" X 4"s. A l l the well-known collateral build
ing materials are nailed to Stran-Steel just as 
they are nailed to wood lumber." 

Stran-Steel consists of 2" x 4" studs and 
rafter, 2" x 2" joists, and connections of 16-
and 13-gauge steel, formed and riveted so that 
a nailing groove runs lengthwise on two sides 
of each stud and joist. When building ma
terials are nailed to these members, the nails 
follow the sinuous shape of the groove and 
clinch themselves firmly into place. 

The exterior of the Century of Progress house 
is covered with Glasiron Macotta slabs, 1 ^ " 
thick, 2 feet wide and f rom 2 to 8 feet long. 
This material consists of a layer of lightweight 
Haydite covered with thin-gauge steel which 
has a weather-resisting coat of porcelain 
enamel. Af te r I " Celotex insulation has been 
nailed to outside of steel framework, the Ma
cotta is nailed on by means of right-angle 
metal clips and the joints are sealed with 
mastic tape. No plastering and no water used 
in construction except in laying concrete floor 
slabs. 
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C O L U M B I A N H O M E S 

C O L U M B I A N S T E E L T A N K C O . 

K A N S A S C I T Y . M I S S O U R I 

This company manufactures two types of steel building:: 

( I ) Standard Framework Type, developed more than 
20 years ago and now in use for pump houses, ware
houses and general commercial utility. Construction: 
angle framework supports bolted wall sheets and unit-
welded steel trusses with purlins support roof sheets; all 
standardized sections. 

(2) Panel or Frameless Type, a recent innovation. Four 
sizes of simple panels made of flat sheet formed to a 
flanged channel, measuring 6", 12", 18" and 24" in 
width and 8'. 9' and 10' in length. V/hen bolted to
gether with sealing compound in joints these panels form 
a flat-surfaced exterior wall. Where openings are re
quired, panels are omitted and a window or door frame 
substituted. Insulation material, interior trim, rooflng 
materials and exterior flnish are optional with each pur
chaser. Electric wiring, fixtures and plumbing are not 
furnished. 

This system of wall and roof construction is stated to 
be flexible enough to be used for practically any given 
building. Floor plans are not standardized, although 
sketches of typical residences are used to promote the 
use of the standardized building parts. 

Prices are quoted on any custom-style house utilizing 
the standard construction. According to manufacturer's 
prospectus: " A perfectly plain building with a minimum 
of ornaments is of course the most reasonable in price." 

$1,000 C L A S S — " O R N A M E N T A L I N ITS S I M P L I C I T Y " 

I 

" H O N E Y M O O N H O M E " — B U I L T O F 14 L A R G E S E C T I O N S A S S E M B L E D I N 
A S I N G L E D A Y 

S E C T I O N F R O N T W A U 

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

C O L U M B I A N S T E E L T A N K C O 

K A N S A S C I T Y M I S S O U R I j -

Cmrrue* and Quttmr 
can 6« or 

.11 ^ [T7 

Cane W > « o FUor 

SECriOKJ REAf? WALL E L E V A T I O N 

O U T S I D E P A Q T I T I O W C O R N E R 

Wall Fbnmit 

P A N E L W A L L - P A R T I T I O N J O I N T 

IVo/' Board 

S*a*l « W » 

D O O R J A M B SECTION 

Wall Board, 

Wood VS 
A'bol+i /»-. 

• L *:rx-.m- J 

SIOEWALL SECTION 

IM>od Caenor Btad 

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

SttI Anol» 
lM^»d Trim 

Wall Pe \« / 

Tr/i;f!\ oistionol 

S ' M ' Wind 

C O R N E R S E C T I O N W I N D O W J A M B SECTION 
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$495.00 

I — I 

if 

" W A Y S I D E " M O D E L 
C o m p l e t e w i t h wa l l b e d , l a v a t o r y a n d o t h e r c o n 
ven iences , i n c l u d i n g e l e c t r i c a l h e a t i n g e q u i p m e n t . 

COMPLETE 
$1250.00 

" C O N T E N T M E N T " M O D E L 
Price inc ludes e lec t r i c r e f r i g e r a t o r a n d stove, heater , 
b a t h r o o m , f ix tures, etc. , as we l l as househo ld fu rn ish ings . 

These houses, completely shop-fabricated, are designed for bun galow courts, auto camps, and vacation resorts. 

Prices quoted are F.O.B. Los Angeles and subject to change without notice. 

Al l equipment necessary for household operation included in price of each model. The "Contentment" Model, according to manufac
turer's announcement, offers electric refrigerator, electric stove, electric or gai water heater, solar water heater. Crane enameled sink with 
chromium fittings, wall bed, electric wiring, lighting fixtures, electric lighted house numbers, electric door buzzer, electric clock, Yaxley radio 
outlet, all plugs and switches. Metal cabinets are provided in kitchen and bathroom. Metal letter box and milk box also included. Bath
room is complete with Crane toilet , lavatory, overhead shower, and other accessories. 

Air conditioning equipment provides heated or cooled, humidified air. Solar water-heating system has insulated storage tank. 

N A T I O N A L STEEL H O M E S 

H O L L Y W O O D . C A L I F O R N I A 

Patented by HARLEY S. BRADLEY 

Structural features: both house types are insulated steel 
construction throughout. The structural system is proof 
against earthquake, fire, lightning, dust, weather and damp
ness, vermin, pollen and noise. A l l joints permanently 
sealed. Windows consist of two sheets of glass with air 
space between. Gasket-lined windows and doors provide 
maximum protection against drafts and dampness. Copper-
bearing galvanized steel is rust-resisting and unaffected by 
dry rot or termites. Welded or bolted construction pro
vides maximum resistance to stresses and strains. 

Entire house can be transported by truck and erected 
by any mechanic or carpenter. 

_J^ONCRETElfflMJ.iL-i.-

1. Composi t ion , water - proof 
roof. 

2. Ce i l i ng and roof beams of 
16 gauge steel. 

3. Stud bolts secures ceiling 
plate . 

4. Conventional gutter and 
flashing. 

5. Ornamental f r i e z e w i t h 
over- lapping connection. 

h. Head jam—cross section. 
7. W i r e - f r a m e d screen 

snapped into recess. 
8. Dust-proof and leak-proof 

window gaskets. 
9. Sill p la te . 

10. I n t e r locked steel wall 
plates. 

11. Cement water tab le . 
12. C o n c r e t e foundations, 

f o rmed with pockets to re
ceive studding at 16" in
tervals, make the studding 
an integral part of founda
tions, and produce the 
strongest possible construc
t ion . 

13. "Canec" insulation wall 
board , I " thick, which 
c o v e r s interior surfaces, 
may be used as the base 
of any interior decoration, 
such as plaster, wall paper. 

14. Fire-proof rock wool fi l ls 
space between steel plates 
and insulation board. 

15. Two sheets of crystal glass, 
set I " apart in mastic and 
metal sash. 

16. Wate rp roof membrane on 
Inside o f foundation wall 
p l a t e s and i n s u l a t i o n 
board . 

17. Reinforced concrete f loor
ing , 2^/2" thick, secures in
sulation board on all sides. 

U 
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A M E R I C A N HOUSES, I N C . 
NEW YORK CITY 

HOLDEN. M C L A U G H L I N AND ASSOCIATES 

ARCHITECTS 

This company, now entering its second year of building 
production, offers some 30 standard houses of prefabri
cated construction. Prices range from $1,975 to $15,000. 

Standard equipment includes cooking, water and house 
heating equipment, air humidity control and circulation, 
electric fixtures and interior wiring, interior plumbing and 
complete interior and exterior decoration. 

Heating: combination kitchen range, house heater, and 
hot-water heater, completely insulated; equipped with 
built-in humidifier, employing the forced air method o* 
household heating electrically controlled. 

Air conditioning: by utilizing the metal ducts to rooms 
installed with the standard combination house heater, for 
a comparatively nominal additional charge there can b t 
added equipment for complete air conditioning which fur
nishes clean, cool, dehumidified air thermostatically con
trolled. 

Foundation: concrete block, 8" wide by 4 feet deep 
around entire plan; 3-foot air space below first floor for 
additional insulation and dryness; includes pit containing 
ash receptacle, which rolls f rom position directly under 
range to space external to the building, making ashes 
readily accessible for removal. 

Frame: fabricated steel on 4-foot centers; no part ex
posed to weather; the frame rigidly secures exterior walls 
and supports roof structure with a large factor of safety. 

Floors: open-truss steel joists on foundation with fire-
resistant composition planks, having high heat and sound 
resistance; finish floor of laminated cushion blocks; heat 
insulation equivalent to I ' / j inches of cork. 

Exterior walls: heat and sound insulation faced both 
inside and out with durable asbestos cement sheets; out
side painted, inside finished with washable colored ma
terial of numerous patterns; heat insulation equivalent to 
a wall consisting of 16 inches of brick, with ' / j inch of 
rigid insulation and ' / j inch of plaster. 

Roof: steel joists with fire-resistant composition planks 
covered with bonded built-up roof; 16-inch air space be
tween roof and ceiling sections, having high heat-resistant 
characteristics; heat insulation through combined roof 
structure equivalent to 3 inches of insulating composition— 
in comparison, average refrigerator has 2 inches of similar 
heat-resistant insulation. 

Windows: tested steel sash with inside screens; cranks 
which permit opening windows without removing screens. 

Doors: white pine painted with three coats of lead and 
oil; hung in steel jambs. 

Plumbing: copper tubing with fixtures compactly cen
tralized with other mechanical equipment. 

Electrical work: ceiling and base outlets in all rooms. 

Interiors: ceilings painted with washable paint; ceiling 
height 8 feet above floor level; ceiling heights of 10 feet 
or higher can be furnished. 

The houses can be assembled within 6 to 8 weeks, ready 
for immediate occupancy. 

H O U S E B U I L T A T C H E S H I R E , C O N N E C T I C U T 
C O S T — $ 4 , 7 2 5 , W I T H O U T H E A T I N G , C O O K I N G , R E F R I G E R A T I O N 

M O D E L L—5 R O O M S , 2 B A T H S , P O R C H , G A R A G E 

111 I) l i M 

G A R A C E @ | BID RtlOM 

L I V I N G C DINING 
R O O M 

L J 

P L A N O F 
M O D E L L 

A P P R O X I M A T E L Y $7 ,000 

K . I T C M I . U 

[..] 
5E.D C O O U 

I o ' X I e ' 
T 

L__j 

L l V I K I C QoOU 

« ZO'-O 

B t D R O O M 

1 r 
I I 

P L A N O F H O U S E BUILT A T C H E S H I R E , C O N N E C T I C U T 
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R U T H P A G E H O U S E I N W I N N E T K A , I L L I N O I S 

GENERAL HOUSES. INC. 
C H I C A G O 

H O W A R D T . F I S H E R 

A R C H I T E C T 
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FIQ5T T L O O a . S E C O N D C L O C O . 

A N Y P L A N M A Y BE U A O H RtVCOSC 
P R C E S S t a ^ C C T T O C U A N O S V I T U O U T N O T C E . 

This organization designs, builds and sells indi
vidual houses constructed of standardized parts. 
First house erected at Winnetka, Illinois, in 
winter of 1933 for Ruth Page. 

Prices quoted on accompanying sketches are 
for houses completely erected on typical lot, ex
clusive of freight . Estimated yearly maintenance: 
$50 to $60 for average small house. A t present 
units are sold direct; installment purchasing con
templated. 

Standard equipment, foundations, plumbing 
fixtures, automatic heating, electric wiring and 
fixtures, screens, linoleum or wood finished floors, 
built-in wardrobe cases, kitchen cabinets, and 
porches or terraces are included in sales prices. 
For reasons of economy few automatic devices 
except thermostats are included. 

Air conditioning: forced circulation of warm 
air, f i l tered and humidified. Cooling system 
available as extra. 

Sewage disposal: connection to city sewer sys
tem or to septic tank. 

Structural system: see outline specifications on 
opposite page. 

Structural values: high degree of resistance to 
corrosion and physical deterioration, to moisture 
and atmospheric f i l t rat ion, and to thermal trans
mission, determined by field tests. Construction 
largely noncombustible. Exterior painted a light 
shade to reflect radiant heat. Considerable 
sound insulation, but results inconclusive as yet. 

Structural weight: approximately 3.5 pounds 
per cubic foot . 

Houses assembled from factory-made steel 
panels. Approximately 600 man-hours required 
for house now being erected in New London, 
Conn. No special equipment involved in as
sembly. House can be occupied as soon as 
paint is dry. 

Structural changes and alterations can be 
made very easily. Expected life span of houses: 
if properly maintained, forever. Time required 
for demolition: very short. Potential salvage 
value: very high. 

U 
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OUTLINE SPECIFICATIONS 

These specifications represent the cur
rent practice of GENERAL HOUSES, 
Inc.. and are subject to change with
out notice. 

Foundations and Basements: Concrete, rein
forced as required. 

Floors: Linoleum on fel t on insulated steel 
panels (except floors on earth to be linoleum 
on insulated concrete slab on cinder f i l l ) . 

Walls: Prefabricated panels of rust-resisting 
copper bearinq steel alloy insulated for a heat 
loss of not more than 0.1 B.t.u. per hour per 
square foot per degree difference in tempera
ture. Interior surface is steel, joints being cov
ered with small panel strips. 

Partitions: Faced both sides with steel and 
panel strips on steel studs. Partitions are in
sulated for sound deadening. 

Roofs: Prefabricated panels similar in design, 
insulation, and finished surfaces to the exterior 
wall panel. Roof is waterproofed with built-up 
composition roofing. 

Doors and Windows: W o o d . Brass hardware. 
Complete weatherstripping. Windows are double 
hung. 

Interior Trim: Wood base and picture mold
ings. 

Fireplaces: Specially designed wood-burning 
unit, heating both by radiation and by convec
tion through air passages surrounding the com
bustion chamber. 

Terraces: Concrete on cinder f i l l . 
Porches: Concrete floor on cinder f i l l . Steel 

posts. Steel panel roof construction as for main 
roof. 

Trellis Entries: Steel construction with built-up 
composition roofing. 

Roof Decks: Metal handrail and wire mesh 
guards. Wood slat flooring. Nautical ladder of 
steel provided for one-story houses. 

Cases: Specially designed cases of wood for 
the efficient use of space, providing storage for 
clothing, linen, china, food, kitchen utensils, 
cleaning equipment, etc. 

Electric Equipment: Complete wiring up to 
the electric meter, including fixtures and nu
merous outlets conveniently located. 

Plumbing: Rough plumbing—all gas and water 
lines up to the meter location; all drainage lines 
to a point five feet from the building line. Fin
ished plumbing installation is complete with 
chromium plated fittings, and vitreous china and 
enameled steel fixtures. Water heater may be 
either gas or oil-fired. 

Air Conditioning Equipment: Gas or oil-burn
ing automatic air conditioning system, providing 
heating, humidifying, and filtering of air with 
positive fan operated circulation. (Summer cool
ing may be easily added.) O i l storage tank is 
included with the oil-fired unit. 

Screens: ( for doors, windows, and porch) — 
Wood and bronie wire cloth. 

Storm Sash: ( for windows and doors)—Wood. 
Flowerboxes: Painted metal. 
Trellises: Simple design in wood. 
Painting: Al l exterior metal and wood sur

faces receive three coats of paint. All interior 
wood and metal surfaces receive two coats of 
paint. Color of final coats selected by buyer 
from samples submitted by General Houses, Inc. 
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GENERAL HOUSES INC 
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FIRST F L O O R P L A N 

f PUU 
'Aiy^U UnJtrfLk ^ hphk 
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Doclk gilded 

- I S O M f i l R J C - V I E W -

C E L L U L A R ^ - S T E E L UNIT C O N S T I ^ C T I O N 

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

H O U S E D E S I G N BY 

H . T. L I N D E B E R G 

A R C H I T E C T 

F. H . F R A N K L A N D 

CONSULTING ENGINEER 

Principles of this housing design: ( I ) Econ
omy of construction by means of mass pro
duction of units, simple construction and co
ordination of labor. (2) Economy and effi
ciency in terms of livinq comfort. (3) A 
module scheme of design deriving from the 
construction units; for the variety of plan and 
elevation possible with this scheme, see the 
Portfolio of House Designs by H . T. Linde-
berg, published in the October 1933 issue 
of The Architectural Record. (4) Elimination 
of ornament, even the cornice. 

Structural system: There is no frame; the 
same cellular steel unit (Robertson Keystone 
Beam Steel floor system) is used for walls, 
floor and roof. The unit is small enough to 
allow ample flexibility, and its lightness makes 
i t easy to handle. Assembly is rapid, con
sisting solely of welding. Metal window and 
door frames are welded into wall structure, 
making permanently tight joints. Entire con
struction is dry above foundation walls which 
are of poured concrete in standard forms. 
Floor construction runs from wall to wall, with 
2" curtain walls made of a composition of 
gypsum and acoustolithic plaster. 

Cellular form of outer wall units permits 
any form of heating and acts as conduit for 
air conditioning, humidifying, telephone and 
electric wiring, and plumbing. 

< 

2 0 T E C H N C A L N E W S A N D R E S E A R C H 



W H E E L I N G S T E E L H O U S E 

W H E E L I N G C O R R U G A T I N G C O . — W H E E L I N G , W. VA. 

CHARLES BACON ROWLEY and ASSOCIATES, ARCHITECTS 

Built as a demonstration house in outlying residential section of Wheeling, 
West Virginia, to illustrate use of construction system. Completed in December, 
and soon to be open for inspection. Costs have not yet been determined, nor 
have future marketing plans been considered. 

Heating system: hot water, down feed type. 

Structural system: frame consists of sheet stee! wall sections fabricated at fac
tory, welded together on site and anchored to masonry foundations. Exterior 
walls: porcelain enamel panels, varying from 4' x 2'6" to 2' x 6" in size. Interior 
wall surfaces: plaster on metal lath. Floors: steel deck covered with hardwood. 
Roof: penthouse, composition roofing; porch, quarry tile. 

Structural values: Rock wool and insulating board give protection against heat 
loss equivalent to 18" brick wall. Fireproof construction. Doors are weather-
stripped; filtration of atmosphere only around steol casement windows. Sound is 
reflected by steel and absorbed by mineral wool. Wall panels are a dark blue 
gray sprayed over a light gray background. 

Weight: approximately one ton per 1,000 cubic feet. 

Structural system is approximately 60 per cent shop-fabricated. For erection 
and welding of all steel parts, including solid steel framework, 1,500 man-hours 
are required. House ready for occupancy about 4 weeks after assembly. Addi 
tions can made easily, but alterations are difficult. Structural longevity: same 
as masonry. 

S i m M o u s i 
T ^ P I C M I I O O R AND [ X T C R I O R 

V ^ A I l CONSTRUCTION 

W E L D I N G A S E C O N D - S T O R Y S E C T I O N 
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F R A M E L E S S - S T E E L 

CONSTRUCTION SYSTEM 

DEVELOPED BY 

INSULATED STEEL CONSTRUCTION 

COMPANY 

CLEVELAND, OHIO 

This company produces a completely-inclosed 
metal structural shell or "chassis" for buildings 
such as residences and service stations, and 
furnishes lightweight curtain walls, floor mem
bers and roof decking for larger structures. 

^ ^ ^ ^ ^ 
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F i t t S I F L C O t P n U 

D E M O N S T R A T I O N H O U S E 

B U I L T A T S O L O N , O H I O 

( N E A R C L E V E L A N D ) I N 1932 

ROBERT S M I T H . J R . 

A R C H I T E C T 
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This product is called "Frameless-Steel" because no framing mem
bers are required in residences and other small structures. 

Strength and rigidity are attained in the forming of light steel 
sheets. When sections are assembled into the "chassis," a con
tinuous nailing surface is provided. The "chassis" replaces, in con
ventional frame construction, the joists, studs, rafters, bracing, 
sheathing, window and door frames, and interior and exterior tr im. 
Window frames, door frames and electrical conduit are installed 
in the wall units complete before delivery to the job. 

Z-shaped floor sections are lapped and boxed in at ends with 
an L-shaped member, providing both subfloor and subceiling. 
Depth of floor web: S ' / j" . Web spacing ordinarily 8" on centers 
but can be varied for unusual loads. Dimensional adjustments of 
both wall and floor sections can be made by telescoping, thus 
eliminating field cutting. 

In shop assembly, an electric spot welder puts weld in top and 
bottom of sections simultaneously to form large erection units. 
Welds in floor sections are 5'/?" apart. Field fastening of erection 
units is simply made with sheet metal screws. Al l standard build
ing materials may bo attached directly to the steel with screw-
threaded nails. 

Structural values: strong and r igid, yet light in weight. Storm 
and lightning safe. Vermin-proof, not subject to attack of ter
mites. High insulation values (both heat and sound). Time of 
field erection materially reduced. Complete salvage value for 
"chassis." 
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C O S T : $2,770 
A r m C O Pho to 

E X P E R I M E N T A L H O U S E — C O M P L E T E D I N D E C E M B E R 

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

Z A N E S V I L L E . O H I O 

This company has announced its intention to pro
duce houses for low-income families. An experimental 
house containing living room, three bedrooms, bath, 
dinette-kitchenette and a large porch has been re
cently completed. 

The house plan can be duplicated for $2,770 in 
central Ohio, but the company's policy is to erect 
individually-planned custom-built homes in a higher 
price range. Edward L. Garrett, president, reasons 
that rural and suburban development will be the 
volume market f o r factory-made field-assembled 
houses. Work is under way on development of smaller 
low-priced units suitable for suburban locations and 
designed in several floor plans. 

Structural system: Exterior siding is 16-gauge ingot 
iron formed in trough-shaped sections to give rigidity 
and load-carrying ability. (Although first house was 
built with tubular frame, a frameless system has now 
been developed.) Wal l units were bolted to frame 
and then bolted together through flanges. Exterior 
sprayed with enamel paint. Floors and roof also of 
Armco sheet steel wide-flanged units; assembled on 
job but hereafter to be factory-assembled in large 
convenient sections. Steel window sash, frames and 
bucks. Pine doors and trim. Gypsum board used as 
subfloor with hardwood finish for all floors except 
bath where mosaic tile is installed. Roof: built-up 
asphaltic type put down over ' / j " insulating board. 

Structural values: Insulated with I/;" Insulite wall 
board decorated with Walltex as interior wall finish; 
space between wall board and metal wall filled with 
spun glass insulation. House is fire-resistant, lightning-
safe, will not shrink and is vermin-proof. Field erec
tion simple and easy. Maintenance cost should be 

FRAMELESS ' D O U B L E - S T R E N G T H "CONSTRUCTION 
UNIVERSAL HOUSING CORPORATION 

Z A N E S V I L L E , OHIO 

( P A T E N T S P E N D I N G ) 

N E W H O U S I N G D E S I G N S A N D C O N S T R U C T I O N S Y S T E M S 
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R O S T O N E H O U S E S 

W A L T E R S C H O L E R . A R C H I T E C T 

These are not factory-fabricated houses but a demon
stration of a new structural system making use of materials 
which are very largely shop-fabricated, requiring a smaller 
proport ionate field erection cost. 

Primary material: A new stone-like substance called 
"Rostone," a synthetic product composed of shale, alkaline 
earths and limestone quarry waste. The material has a 
wide range of colors and color treatment. It is produced 
in slabs, panels and other forms to precise dimensions. 

Structural system: Structural steel framework on con
crete foundat ion. Vertical steel members are spaced uni
formly 4 feet apart, a module which corresponds with 
length of Rostone slabs. These slabs are 18" in height and 
2 " thick, wi th ship-lap joints in mastic, and are bolted to 
the steel studs with a cushioning layer of insulating board. 
Bolts engage in threaded metal thimbles cast with Rostone 
slabs. Appl ica t ion of interior finish to steel framework de
pends on material used. Flat roofs are steel decks sup
ported on steel beams over which is a thick layer of light-
density Cornell insulating board on which are placed 
Rostone roof slabs. 

C . & C. Pho to 
D E M O N S T R A T I O N H O U S E — C E N T U R Y O F PROGRESS 

J . G . A l len 

R O S T O N E , INC. 
L A F A Y E T T E , IN D I AM A 

C O L O N I A L C O T T A G E 
W E S T L A F A Y E T T E , I N D . 

The strength, permanence, weathering quality, 
moisture-resistance and other physical properties 
are exceptional, and have been demonstrated 
through 5 to 8 years of severe exposure as we' 
as through laboratory tests, according to report. 

In the Century of Progress house Rostone is 
the only facing material. It is also used for { I ) 
roof slabs, (2) interior flooring, (3) interior wall 
treatment, (4) fireplace as well as various other 
minor details. 
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F E R R O - E N A M E L H O U S E 

C H A R L E S B A C O N R O W L E Y 

& A S S O C I A T E S — A R C H I T E C T S 

KlTCHtt< 
I*' f I I ' 

L I V I N G B O O M 

H A L L 

DIN1NG 

P O K C H I 

DtD B O O M 

• c p ! T r j ^ « m J ^ H A L L |̂ |̂̂ £JJ^^^ [̂H 

House consf ructed July 1932 in C l e v e l a n d . O c c u p a n c y : 
one family, 4 persons. 

Approx imate c o s t : $14,000 without land . M a i n t e n a n c e : 
$40 annually for paint ing metal windows, f rames and doors. 

H e a t i n g system: fo rced warm air, f i l tered, au tomat ica l ly 
humidif ied. E lec t r ic i l lumination. D ish-washer sink. 

Cons t ruc t ion : Thermal transmission s a m e as 24- inch brick 
wall . Light ref lected by porcela in e n a m e l finish. Sound 
absorbed by mineral wool. W e i g h t : approx imate ly I ton 
per 1,600 cub ic feet . 

Structural system entirely s h o p - f a b r i c a t e d e x c e p t for 
assembly. E lectr ica l ly welded at s i te . H o u s e ready for 
o c c u p a n c y 2 to 3 months af ter f r a m e assembly . S t ruc 
tural changes not easily made, but repa i rs are not likely 
to be necessary . Expected life s p a n : s a m e as masonry . 

This house was built to demonst ra te use of porce la in 
enamel shingles as exterior bui lding m a t e r i a l . S i n c e then 
the shingles have been used as roofing for severa l bu i ld ings . 

< e • CLEVELAND-O 

r E f t E - O C L A D 

MlNER-AL W 

O C J O H 

(LlCKbvjWUU loiSli. 

r t R - B . O . E . N A M E L 
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N E G R O H O U S I N G 

P R O P O S E D F O R 

R I C H M O N D . V I R G I N I A 

A L F R E D K A S T N E R 

A R C H I T E C T 

Proposed housing is combined with 
subsistence farming for N e g r o workers. 

F i n a n c i n g is to be done through a 
c o o p e r a t i v e organization of 500 pros
pect ive owners who contr ibute one-third 
equity, chief ly in the labor. O n the 
basts of this equity a loan sufficient to 
c o v e r the remainder of the investment 
is c o n t e m p l a t e d from a Government 
loan insti tut ion. 

E s t i m a t e d cost of each housing unit: 
$1,000. E a c h unit will o c c u p y a half 
ac re , c o s t i n g $150 on a large-scale co
opera t ive purchase . A n addi t ional $150 
for e a c h unit is est imated as cost of 
i m p r o v e m e n t s such as streets and utili

t ies . { F u r t h e r detai ls as to this method 
of f i n a n c i n g and organizat ion are to be 
found on p a g e s 165 to 168 in the March 
1933 issue of The Arch i tec tu ra l Record . ) 

Ut i l i t ies : oil heater , bath unit, kitchen 
unit. I l lumination by electr ic i ty . 

S t ruc tu ra l system: pre fabr ica ted units 
of r e i n f o r c e d concrete to be erected by 
unskil led labor of the house occupants , 
inter ior partit ions permit various ar
r a n g e m e n t s . 

V A R I A T I O N S I N F L O O R P L A N S 
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T Y P E " A " — $ 4 , 0 0 0 

• 4— 

— — 
I 

5 . 
I 

F I R S T F m O R ^ ^ ^ ^ ^ ^ H S E C O N D F L O O R 

( I ) Living room, (2) dining room, ( I ) Ch i ldren 's bedrooms, ( 2 ) b a t h r o o m , 
(3) l ibrary, (4) kitchen, (5) heater. (3) bedroom, (4) u p p e r par t of l iving 

room, (5 ) roof t e r r a c e . 

T W O H O U S E S F O R 
Q U A N T I T Y P R O D U C T I O N 

W A L T E R B A E R M A N N . D E S I G N E R 

H O L Y O K E . M A S S A C H U S E T T S 

T Y P E " B " — $ 1 , 2 0 0 

Intended for low-income famil ies: ( A ) 5 to 8 occu
pants, (B) 6 occupants . 

Estimated cost of single houses: ( A ) $4,000, (B) 
$1,200, including f inancing but not land. C o s t per 
100 units: ( A ) $3,000 or less. (B) $850 to $900. 
Units to be sold direct . Annual heating expense: ( A ) 
$90, (B) $60. 

Utilities: oil burner, hot-water heating. Sept ic tank 
for sewage d isposal . E lectr ic lighting. 

Interior egu ipment : simplified kitchen layout. 
Plumbing closet . Murphy beds. Folding partitions. 

Materials for exterior and interior surfaces selected 
as desired, painted in colors according to direction 
of sunlight. 

Structural system: f ireproof, insulated. Complete ly 
shop- fabr icated. Al l parts light enough to be handled 
by one or two men with ordinary tools; no part 
heavier than 150 pounds. Time required for assembly 
on site: ( A ) 48 hours; (B) 36 hours. For demolit ion: 
7 hours. Mater ials sa lvageab le . 

DETAIL Of W A L L F R A M I N G 

-nn-

S E C T I O N 

E L E V A T I O N 

C o m p l e t e dry construction with exception of point foundat ions. Four or m o r e 

center columns, e a c h composed of 4 L -shaped sect ions. S t a m p e d s t e e l - b e a m s , ' / 4 - inch 

thick and about 12 inches high, interlock with clips to fasten f loor and ce i l ing units. 

W a l l s in 3-foot sect ions. Frames are tension members c o u n t e r b a l a n c i n g f loor a n d 
ceiling construction. Windows integral with these sect ions. C o n n e c t i o n s by m e a n s 
of tie rods and springs with rubber cushions like Fr ig idai re wall sec t ions . 

Provisions made for e lect r ic panel heat ing. All wiring may be in the p a n e l s . 

N E W H O U S I N G D E S I G N S A N D C O N S T R U C T I O N S Y S T E M S 
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D E S I G N F O R L I V I N G 
J O H N C . B. M O O R E . A R C H I T E C T 

C . C L E M E N T S H O R S L E Y 
A N D R I C H A R D C . W O O D 
A S S O C I A T E A R C H I T E C T S 

I N T E R I O R S BY G I L B E R T R O H D E 

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

1 9 3 3 

Designed for maximum 
s p a c e with minimum area 

T e R R fi C E 

BED n M i J ilD R M , UKll 

D R B A T H HM OR • 

•r. , n r r-nisT i ^^n 

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

P O R C H 

— * 1 P 
S T O H A L L , I . 

D E S I G N F O ' ^ L I V I N G 
S T R U C T U R A L D E T A I L S 

F I R S T FLOOR PLAN 

Frame construction put together in panels se
lected as cheapest , easiest to erect and simplest 
to adjust. 

C o s t : approximately $8,000 in a metropolitan 
area, fully e q u i p p e d as descr ibed , but exclusive 
of f inancing and land costs. 

A i r condi t ioning: Ho l land hot air furnace; water 
spray humidif icat ion, filter; e lectr ic fan circulat ion. 

E lectr ic light, d irect illumination. 

Built-in Ki tchen Maid cabinets, and cases of 
drawers in dressing rooms and bathroom. O t h e r 
built-in furniture proves inflexible and expensive. 
O v e r h e a d g a r a g e door. 

Exterior wall sur face: Thermasote. Interior wall 
sur face: Gypso l i t e wall board . Linoleum for ground 
floor; asphalt tile on kitchen and baths. C a r p e t 
over rough plywood flooring on second floor. 
Roofing: built-in tar and felt. 

Structural va lue: same as normal frame con
struction. Roof sur faced with aluminum paint to 
reflect and reduce penetration of heat rays of the 
sun. A l l interior cei l ings have Insulite for 

sound absorption and insulation. 

W e i g h t : approximately 3.19 pounds per cubic 
foot. 

All exterior wall panels shop-fabricated and 
fastened with simple bolts and lag-screws. A p 
proximately 64 hours required for assembly of 

structural f rame; 3 weeks additional before house 
is ready for o c c u p a n c y . O n e week required for 
structural demoli t ion, including foundations. Ex
pected life span : indefinite, as in case of a well-
built f rame house. 

Potential salvage va lue: all exterior wall panels, 
built-in doors and window frames, floor and roof 
timbers, stairs, equipment and accessor ies . 
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HOUSE O F TOMORROW 

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

C H I C A G O 

G E O R G E F R E D K E C K 

A R C H I T E C T 

Kaufmann-Fabry 
E X H I B I T I O N H O U S E — 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 

< 

Designed to demonstrate mechanical equip
ment and new materials now on the market. Not 
intended for quanti ty product ion as designed, 
but possible to do so if slightly al tered. A t 
present no est imated cost. C o s t of demonstra
tion house: between $20,000 and $25,000. Es
timated yearly ma in tenance: $500. 

A i r condit ioning: heat ing, cool ing, humidifica-
tion with humidistat control; air washer; fan and 
blower. N o movable windows in house. 

Structural system: concrete foundation and 
floor slabs. A l l other construction is "dry" ; no 
plaster. Structural steel f rame, entirely shop-
fabr icated and bolted together on site. No 
bearing walls. Phenoloid board for exterior and 
plaster board for interior on first floor. Store 
front plate glass exterior; glass sizes determined 
duodecagona l floor p lan. Floors: U . S. Gypsum 
" R e d Top" Steel , joist construct ion. Interior par
titions: synthetic wall boards covered with glass, 
wood and lacquers . Interior partitions between 
garage and workroom: insulation board covered 
with bright aluminum foil to reflect heat. Roof: 

waterproof compressed asphal t board . 

Structural values: earthquake resistant because 
of canti lever frame construction. Quest ionable 
whether glass walls will withstand tornados. Ver
min-proof since all construction is above ground. 

Thermal transmission: while house was being 
heated during November , it was found that 
large glass surfaces did not increase heating 
load although outside temperatures dropped as 
low as 2 0 ° ' Infiltration is reduced because win
dows are fixed. A recirculat ion duct, wide, 
along inside per imeter of house collects cool air 
at bottom of windows. 

I l lumination: outside dayl ight obta ined through 
large glass areas and intensity controlled by 
means of o p a q u e roller screen , Venetian blinds 
and drapes. E lectr ic lighting in living room and 
conservatory also control lable to desired intensi
ties by means of dimmers. 

Assembly: 48 man-hours required on site for 
f rame assembly. Entire house can be built in 
30-60 days. Time required for demolit ion: one 
week. Expected life span : 50 years. 

m m 
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C O N S T R U C T I O N 
D E T A I L S 

C E N T U R Y H O M E S INC 
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L O W - C O S T F A R M H O U S E 

Palmer Shannon 
M O D E L O F F A R M H O U S E " B " 

O U T S I D E 

I M S U L , A . T l O N J B O A R D 

T Y P I C A L W A L L S E C T I O N 

L I G H T W E I G H T 
S T E E L F L O O R 

A. L A W R E N C E K O C H E R 

a n d A L B E R T P R E Y 

The rooms of this house have been planned in a use-
relationship to farm life and work, based on a listing of 
requirements suppl ied by a committee of sociologists 
specializing in farm activity. O c c u p a n c y : 2 adults, 3 
children. 

C o s t : $1,750, not including land and f inancing. If pro
duced in quantity, $1,200 to $1,500. Small upkeep be
cause no deterioration from dry rot. 

Built-in furniture and equipment: china cupboards, 
kitchen table, cabinets , bed closets, clothes and linen 
closets, storage racks. 

H e a t i n g : hot-air fu rnace , with filter. Ample ventila
tion through windows; roof terrace provides space for 
outdoor s leeping. 

Utilities: e lectr ic l ighting. Sept ic tank sewage dis
posal. 

Structural system: Rolled steel frame. Painted sheet-
steel surfaces, interior and exterior. Steel deck floors 
with insulation board and linoleum finish. Steel deck 
roof with insulation board and built-up rooflng. All 
building parts now obta inable from industries in the 
open market. 

Structural values: complete ly fireproof; earthquake 
and tornado proof; not af fected by termites or vermin; 
protected against corrosion. Windows are tight-fitting 
and can be double -g lazed . Superior to average masonry 
wall in insulation value. A m p l e sound absorption at 
cei l ing. 

W e i g h t : approximately l / I O of masonry house. 

Construct ion shop- fabr ica ted ; no cutt ing on job; 
only assembly of parts. T ime required for e r e c t i o n — 
200 man-hours. House immediately ready for occu
pancy. Structural system suited to enlargement or re
placement of parts. 

Expected life span of structure: house can be used 
a full generat ion. Demol i t ion: 12 hours. Full salvage 
value. 
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[ A b o v e ) : Elevation of plans shown below. 
[ R i g h t ) : S ide elevation of another house 

type which could be 3 stories high. 

House design planned for 2 adults, 3 children. 

A i r condit ioning fu rnace ; air circulation by means of blower in hot 
weather. C o n n e c t i o n to municipal sewage system assumed. I l lumina
t ion: concea led lights at [unction of walls and ceil ing with rays d i 
rected downward on wall at points to accent wall surfaces as related 
to plan. Ki tchen equipment and garbage incinerator built in. 

Structural system: pre -cast concrete units for structural frame and 
exterior walls. Interior wall surfaces finished in duPont wall fabr ics. 
Floors of cork over cement . Prepared roof, cork insulation. C o n s t r u c 
tion fireproof, resistant to vermin, physical deterioration, thermal and 
atmospheric transmission. 

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

B A R R Y B Y R N E . A R C H I T E C T 

This scheme was devised to provide a relatively dry construct ion , 
with units a d a p t a b l e to var ied plans, exterior masses and proport ions o f 
parts. A s i d e from foundations, it is shop- fabr ica ted and f i e l d - a s s e m b l e d . 

S T R U C T U R A L DETAILS 

C O N C R E T E UNITS 

B A D R Y B Y R N E 
A U C M I T E C T 

ISOMETRIC or W/ALU t FLOOR S V S r E M 

PLA,KJ OP VE.HTICA.1_ U N I T S 

N E W H O U S I N G D E S I G N S A N D C O N S T R U C T I O N S Y S T E M S 
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C e n t r a l House (2) G a r a g e — 2 cars (3) Ch i ld ren 's W i n g 

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

V I E W O F M O D E L S H O W I N G S U S P E N D E D R O O F C O N S T R U C T I O N 

" O N E - P L U S - T W O " 
D I A T O M H O U S E 

R I C H A R D J . NEUTRA. A R C H I T E C T 

P E T E R P F I S T E R E R . A S S O C I A T E 

L O S A N G E L E S 

D E T A I L O F A D J U S T A B L E A N D 
S U P P O R T I N G T E N S I O N L I N E 

P R E F A B R I C A T E D F O U N D A T I O N 
4 -POST S U S P E N S I O N SYSTEM 

A shop- fabr icated structure designed to permit 
three separate successive purchases. The cen
tral unit serves the smallest family group. S e c 
ondary elements for an expanding family are the 
children's unit and the garage unit. Houses can 
be ar ranged individually or in rows; a special 
type is used for hillside locations. 

Est imated cost of central unit with sleeping 
porch and double g a r a g e : $1,750. Dependence 
unit for increased family group: $425. Prices in
clude complete furnishings and would be de
creased with increasing production. 

Uti l i t ies: cei l ings are low-temperature radiat
ing metal panels. Indirect illumination provided 
by reflectors in ceil ing which receive the light 
from vacuum tubes under outside roof projec
tions. 

Const ruct ion system: walls and roof of house 
units are suspended from four compression posts. 

Synthet ic structural mater ial : a mineralized 
composit ion using infusorial earth as main in
gredient and hardened under 8 atmospheres of 
steam pressure. This diatom composition is de
signed in various combinations for various re-
guirements. In principle, the combination in
c ludes hydraul ic binder, calcium hydrate, a 
fibrous mater ia l and resin as well as diatom-
aceous earth. Its minimum weight of 40 pounds 
per cub ic foot can be further decreased for cer
tain purposes by admixture of naphtalin as an 
evaporat ing agent that gives porousness. For 
moisture imperviousness the slabs b j fore hard
ening are sprayed in the shop with a compound 
of hydraul ic binder, water-repell ing Ceres i t or 
Co lophon ium, fj l ler p igment and diatom powder 
to increase the interaction of the binder agent 
of upper and lower layers, and then the steam 
hardening of base and surface is accompl ished 
in one process . No subseguent mechanical act ion 
can separa te the surface layer from its base, 
and plaster surfacing is eliminated as a matter 
of course. 
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Structural values: The Diatom composit ion has crushing strength of 1,100 pounds oer square Inch, elasticity modulus 130,000, low s p e c i f i c 
gravity, low thermal conductivi ty, fire resistance, simple workability and precision without shrinkage. Steel reinforcing u s e d fo r s t ruc tura l 
members like beams and roof slabs. A double shell wall 11'Z^" s labs with 3 " air s p a c e ) equals insulating value of an 18" brick wal l with only 
one-twentieth of its weight. 

N E W H O U S I N G D E S I G N S A N D C O N S T R U C T I O N S Y S T E M S 
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C O T T O N 
H O U S E S 

P O R T A B L E H O U S E 

N E A R M I L W A U K E E 

D E S I G N E D BY 

S T A N L E Y W . N I C H O L S O N 

This demonstrat ion house, built and occup ied by the designer , consists of two 
room-uni ts weighing only 370 pounds and costing $220. It is expected that this house 
t y p e will be soon ready to market in room-unit form throughout Wisconsin, Minnesota 
and o ther vaca t ion sections in the middle west. The houses will be sold to campers 
through sport ing goods merchandising channels at a pr ice of less than $100 for e a c h 
room-uni t . 

E a c h room-unit is standardized in size and shape, and can be fitted for kitchen, 
d in ing room, bedroom or living room. Smaller units are provided for bathrooms. A s 
a d d i t i o n a l s p a c e is n e e d e d , other units c a n be easily a l igned and joined to those a lready 
in p l a c e . 

F e a t u r e s of demonstrat ion house: hot and cold running water; air conditioning system; 
k i tchen e q u i p p e d with refr igerator, gasol ine range and sink. C o n c e a l e d fixtures make it 
poss ib le to convert living room into a bedroom, combining essential bathroom facil it ies. 

S t ruc tura l system has been a d a p t e d from airplane construction by designer, an aviator. 
E a c h room-unit is a light but rigid wood structure, with exterior covered by an un
b l e a c h e d cotton sheet ing. The cotton is given a coat ing of cel lulose "dope" as appl ied 
to a i r p l a n e wings. This paint waterproofs and shrinks the fabr ic tightly in place. The 
in ter ior is comple te ly l ined with the same material and the wall ce l l is filled with a loose-
p a c k insulat ing mater ia l . The floor, integral with the room-unit, is of double thickness 
with a n intervening air s p a c e . 

W E E K - E N D H O U S E — D e s i g n e d by A . L A W R E N C E K O C H E R 
n d A L B E R T P R E Y 

T h e use of canvas for the cover ing of outside wall and roof surfaces in place of 
s t u c c o , c l a p b o a r d s or shingles in the fabr icat ion of small low-cost houses was first 
d e m o n s t r a t e d in this model of a week-end house deve loped with the sponsorship of the 
N e w U s e s Sect ion of the Cotton-Text i le Institute. 

3 4 
T E C H N I C A L N E W S A N D R E S E A R C H 



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

BELTSVILLE EXPERIMENTAL FARM, MARYLAND 

Under the supervision of W a l l a c e Ashby, Ch ie f of Division of Struc
tures, U. S. Depar tment of Agr icul ture , two canvas-covered sheds have 
been erected at the Beltsville Farm in order to study the life and 
utility of canvas as an outside covering for buildings, the effectiveness 
of different preservat ive and waterproofing treatments, and the ease 
of appl icat ion with different kinds of sheathing and paints. Another 
new building using canvas is to be erected at the Delta Experiment 
Station in Mississippi in the near future. 

The method of construct ion, as reported by J . R. McCalmont , J r . , 
agricultural engineer : 

The wagon shed is ordinary shed construction with some variations 
in the sheathing requir ing three men approximately 3 days to prepare 
it for the base treatments and canvas. The roof was sheathed with 
tongue-and-groove boards except ing two panels near the center of the 
roof which were covered with plywood flush with the sheathing. 

The roof was d iv ided into three sections for base treatment. A 
6-foot strip along the south end was covered with hot asphalt, the 
center was untreated and an 8-foot strip along the north end was 
covered with white l e a d . The canvas strips were laid in the same man
ner explained for all canvas , the seams running with the pitch of the 
roof. 

O n e end wall was covered with tongue-and-groove sheathing laid 
vertically, the other with plywood, and the back with tongue-and-
groove sheathing laid part vert ical and part horizontal. Plywood costs 
more per square foot than sheathing but there is less labor cost 
involved in laying it; the cost per square foot laid is about equal. It 
was thought desirable to have a canvas covering bonded to the sheath
ing and to accompl ish this, three different base treatments were t r ied, 
hot asphalt, cold asphal t emulsion and white lead. The hot asphalt 
was easily appl ied but set up so quickly that the canvas could not be 
laid while it was still very soft, but had to be pressed into it. W h e n 
the canvas was pressed into the asphalt it adhered very well. Whi te 
lead had little or no holding power. Asphalt emulsion was the best 
preparation for a base t reatment insofar as it was easily appl ied and 
held the canvas smoothly to the sheathing. Time is required to show 
how this treatment will set when it has dried thoroughly. 

Four days were requi red to apply the base treatments, stretch and 
tack the canvas in p lace . C a n v a s is most easily appl ied by first fasten
ing one end, stretching longitudinally, tacking the opposite end and 
finally tacking along the edges . C a n v a s must be stretched tight and 
smooth and tacked closely along all edges or it will separate from 
the base coat and become loose. C a r e must be taken not to stretch 
the canvas too much laterally when fastening the ends if its e d g e s 
are to be kept straight. C a n v a s will stretch better the long way of 
the material, and after being stretched in one direction will stretch 
very little in the opposite d i rect ion. The change in moisture content 
will cause shrinking and stretching of canvas and if tacked too close 
to the edge of the strip the tacks will tear out of the fabr ic . 

The value of the different paint treatments will develop as they have 
time to weather. Different paints and different colors in the same 
paint show a great di f ference in the amount of heat reflected and 
absorbed, which is expec ted to have an effect on the life of the canvas . 
The total time required for all the paint treatments was 2'/2 days. 

The small shed, parabol ic in cross-sect ion, was built in 3 days. The 
ribs for the main part of the framing were made up of S ' / j " x 4 " 
pieces of fir lumber. These p ieces would break very easily at knots or 
points where the grain ran to the surface, and were not flexible enough 
to bend into shape without first soaking in water. Without clear 
uniform lumber it was also hard to bend the ribs to the same smooth 
curve, but with all having the same length the bracing and plywood 
sheathing on one half the roof and side kept them in line. 

It was found that canvas can be laid better on a slightly convex 
surface than a plane sur face , and it is easier to bond the canvas to 
the sheathing. This type of building would probably be less expensive 
than one using tongue-and-groove sheathing and canvas, and prob
ably slightly more than one covered with drop siding alone, depend
ing on the life of the canvas and the cost of the paint treatments 
used. Compara t ive cost between these methods of construction would 
depend on the locality in which the materials were bought. 

W h e n canvas is used there is no need for window or corner trim. 
The canvas can be ca r r i ed around the edges of the window and under 
the window stops and dr ip c a p . Trim boards would trap water and 
rot the canvas. A b s e n c e of trim cuts the cost of both labor and 
material . 

Most of the paints cover the canvas well and appear to have fur
nished a waterproof sur face . The canvas when painted was in good 
condition free from dirt and mildew. 

L a r g e 
N o t e 

c a n v a s - c o v e r e d w a g o n 
absence o f w i n d o w 

s h e d , 
t r i m . 

Smal l s h e d . P l ywood is c o a t e d w i t h 
aspha l t b e f o r e canvas is a p p l i e d . 

Canvas c o v e r i n g in p l a c e . N o p l y w o o d 
used unde r canvas on sou th w a l l . 

N E W H O U S I N G D E S I G N S A N D C O N S T R U C T I O N S Y S T E M S 
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T H E V I N Y L I T E H O U S E 

A 3-room apartment—kitchen, bath and living room—buil t as a 
demonstration of the use of VInylite for standardized building parts. 
(See description on frontispiece plate of this issue.) W a l l panels 

are bolted together by rods inserted through core. 
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EiiVATioN WfiU PANOS Aso Docsi, 
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HORIZONTAL SECTION -'A K ' 
1' Vi o' r 

SCALE " ' I I I 

VERTKALSECTION-'BB 
5' 

- 9 ' ISCHEi 

V I N Y L I T E C U P B O A R D D O O R S . W A L L PANELS , F L O O R TILE W A L L P A N E L C O N S T R U C T I O N DETAILS 

K I T C H E N - B A T H R O O M U N I T 

A prefabricated combinat ion unit deve loped as part of the housing 
studies of John 8. Pierce Foundat ion, New York C i t y . (Repor ted by 
R. L. Davison at the Nat ional C o n f e r e n c e on Low-Cost Housing, 
O c t o b e r , 1933. sponsored by C l e v e l a n d Engineering Society . ) 

1 3 - O r -

BAT H \ KITCHEN 

J 

E d d o w e s C o . , I nc . 

Backing up of kitchen and bathroom eguipment eliminates need of 
partition wall. Combinat ion de l ivered to building site as a single unit. 
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T H E C O N S T R U C T I O N O U T L O O K 
By T H O M A S S. H O L D E N . Vice-President in Charge of Statistics and Research 

F. W . D O D G E C O R P O R A T I O N 

Tlie construction industry, sickest of all sick in
dustries a year ago, is very decidedly convalescent; 
it has many reasons for viewing the year 1934 with 
renewed hope and vigor. It has already seen sub
stantial increases in volume of public and private 
work, it has the early jirospect of the signing of a 
master code satisfactory to all elements of the in
dustry, and a practical certainty of increased vol
ume of activity in the coming year. 

Public Works Program 

Altliough the I-'ederal public works program got 
under way several months after the upturn in pri
vate building activity, it was in magnitude the chief 
factor in recent increases of construction volunic 
and is likelv to continue as the largest factor 
through 193-1. I Vactically all of the $3,300,000,000 
fund had been allotted to specific projects by Janu
ary 1, to projects in every state and territory. 
While some of the money is allotted to survey 
projects, reforestation, naval construction and the 
like, the bulk is for building ami engineering con
struction. -Most of the allotments will take effect 
as contracts and employment and material purchases 
in 1934. While engineering works predominate, 
hundreds of building projects have teen approved, 
such as schools, hospitals, institutions, army hous
ing. ])ost offices, limited-dividend housing projects, 
new i)ublic buildings of all kinds, and repairs and 
alterations of existing public buildings. Inclusion 
of building projects in the program improves the 
KUtlook for architects, building craftsmen and other 
groups not employed in heavy engineering con
struction. Many of the engineering projects will 
l)e of indirect l>enefit to architects, through stimu
lating private building projects in the vicinity of 
new jmblic iini)rovements. The spread of purchas
ing power through public construction expenditures 
will have some effect on business confidence, real 
estate conditions and willingness to invest in new 
projects. 

Planning Stimulated 

The b'ederal public works program has not only 
provided money to carry through many hundreds 
of millions of dollars of construction work, it has 
also stimulated planning of many additional pro
jects. At the opening of the year 1933 the creeping 
paralysis of deflation had i)ractically strangled the 
will to plan new projects. F . W. Dodge Corpora
tion used to record in single months of the boom 
years as nmch as a billion dollars in contemplated 
new projects reported in the early plan stage. By 
January 1933 the volume of contemplated new 

work had dwindled to $101,843,300, the lowest 
monthly total for many years. From January on 
there was a steady increase in contemplated work 
reported, up to $939,131,100 in November, the 
largest volume of new plans that had been reported 
in any month since April 1930. This remarkable 
u|)turn in the volume of new plans is .shown in the 
accompanying tables and charts. The total volume 
of contemplated new work reported for the 37 east
ern states in the year 1932 was only $1,838,340,000: 
in the year 1933 it reached the sum of $5,486,223,-
900 plus the figure for the final week of the year, 
imrecorded as this is being written. The total vol
ume of new plans recorded in the year 1933 was 
three times as much as in the preceding year. 

While this enormous voliune of new planning was 
stimulated by expectation of Federal loans and 
.Millions 
of Dollars 
800 

1933 MOVING TOTALS 
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P U B L I C L Y . 
F I N A N C E D 

P R I V A T E L Y -
F I N A N C E D 

400 M/v 
J F M A M J J A S O N D 

This charf shows how the revival of private work s tar ted In 
June , 1933, whereas the upturn in publ ic ly- f inanced work d i d 
not come until O c t o b e r . Private work a p p e a r s to have r e a c h e d 
an i r reducible minimum in 1933, having fallen only 2 p e r 
cent behind the previous year . A s the year opens condi t ions 
seem favorable to cont inued moderate improvements in 
pr ivately- f inanced work, along with very big increases in pub l i c 

work. 

The A r c h i t e c t u r a l R e c o r d 
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grants, it has not been confined to public projects. 
As shown in the charts and tables, every major 
classification of building and engineering work has 
participated in these increases; even the two classi
fications which do not show increases in the tabic 
for the first eleven months of the year (commer
cial buildings and religious and memorial build 
ings), show in the charts upturns for recent months. 

Unfortunately, we can not take these figures on 
new plans as any exact measure of the volume of 
contracts to be expected in 1934. The projects 
practically certain to go ahead are those for which 
definite allotments of Federal funds have been 
made. When Secretary Ickes announced recently 
that the $3,000,000,000 mark had been passed in 
Federal allotments, he also stated that applications 
had been received by the Public Works Administra
tion for loans to other projects amounting to 
$3,000,000,000 more. The incoming Congress will 
have before it the question of increasing the public 
works fund. It has been reported that an addi
tional $2.000,0a),000 will be asked for. If Con
gress accedes to this demand, wholly or in part, it 
will be i)ossible to advance the money very quickly 
to many additional projects. It is entirely pos.>ible 
that some connnunities, still solvent and awakened 
to a new interest in improvements, will carry 
projects through with their own financing. 

Private Building Revived 

As previously stated, i)rivately-financed building 
and engineering work started upward well ahead of 
the public works program (see chart on page 37). 
As early as June contracts for private work ex
ceeded the figure for the corresponding month of 
1932. whereas it was not until October that publicly-
financed work began to run ahead of the preceding 
3'ear. During the six months from June I through 
November 30, 1933, privately-finance<l contracts 
awarded in the 37 eastern states amounted to S325.-
745,700 and exceeded the figure for the corre
sponding period of 1932 by 20 per cent. W bile 
residential building participated in this increase, the 
most spectacular increase was in factory projects, 
which had in 1933 three times the contract volume 
of the prece<ling year. Breweries played a large 
part, as distilleries will in 1934. New industrial 
construction is less dependent on the mortgage-
money market than other private construction, and 
this has undoubtedly been an infiuence favoring 
this class of construction. The fact that obsolete 
plants and equipment have been written down in 
value is a stimulus to manufacturing companies to 
seek new locations, new branches, modernized 
buildings and equipment. Architects participated 
in the planning of new factory projects to a greater 
extent than ever before; except for small houses, 
factories accounted for a larger volume of archi
tect-planned work that went ahead in 1933 than 
any other class of work. The outlook for contin
ued increases in factory construction and modern
ization in 1934 seems very good. 
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In these charts i he solid black curves represent 
12-month moving totals of contracts awarded in the 
37 eastern states; the broken curves represent 12-
month moving totals of contemplated new work as 
recorded month by month. The increase in planning 
volume in 1933 was spectacular; while it was greatesl^ 
in the engineering classifications (public utilities and 
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public works), it a f fec ted every other major classifi
cation of public and private work. The contract 
curves fo r f ive out of the ten major classifications 
have moved upward in recent months; factories, 
residential buildings, commercial buildings, public 
utilities and publ ic works. 

Other Signs of Progress 

In the field of mortgage financing, progress has 
been slow. Government aid has thus far been ex
tended i)rincipally to the small-house field. Liqui
dation of small-house mortgage difficulties by the 
Home Owners' Loan Corporation has made a good 
start. Aid to building and loan associations has 
assisted those institutions to prepare themselves for 
making new loans. Organization of new Federal 
building and loan associations has provided a num
ber of communities with new institutions ready to 
lend on new mortgages. On November 19, 1933, 
John 11. Fahey, Chairman of the Federal Home 
l^an Bank Board, announced that twenty charters 
had been granted to Federal savings and loan asso
ciations in seven states, and that preliminary ap
proval had l)een given to 86 more in 26 states. 
Outside of the small-house field, progress has l)een 
made to the extent of more foreclosures out of (lie 
way, more distress ])r()perty off the market, and 
signs of moderate improvement in real estate. Re
opening of closed banks should be of some indirect 
aid to small-house building and modernization 
work. 

Efforts will be made to persuade the incoming 
Congress to broaden the scope of the Home Loan 
Bank System, to finance individual owners and 
small-house develoi)ers, and even to create a na
tional mortgage banking system for lending on all 
classes of property. How far the Government may 
go along these lines is a matter of conjecture at 
present: some liberalization of lending policies 
seems likely. Should the scope of Government 
financing be considerably expanded, the moderate 
increase in private work now expected for 1934 
may be quite considerably accelerated. 

The current civil works program is apt to pro
vide a further stimulus to both private and public 
building activities. Immediate civil works projects 
will not include much contract work or much work 
requiring large bills of materials. They will in
clude many local surveys and real property inven
tories which are apt to disclose building require
ments in numbers of comnumities. The Govern
ment's housing and slum-clearance eflforts will focus 
attention on the need for liquidation and rehabilita
tion of those bankrupt urban neighborhoods called 
blighted areas and slums and should lead to a well-
defined slum-rehabilitation policy and program. 

Signing of the ma.ster code for the construction 
industry presented by the Construction League of 
the United States, expected momentarily as this is 
being written, will mark a milestone of progress. 
Except for temporary emergency organizations, the 
numerous groups in the big general field of con
struction activity have had heretofore no strong 
national association representing all the diverse in
terests, acting to correct abuses nationally and 
locally, and integrating the several elements into a 
coordinated whole. Public discussion has also 
achieved for the construction indu.stry a far more 
widespread recognition of its key function as pro-
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(liicer of capital goods and distributor ot general 
pnrchasnig power than it has ever enjoyed before. 

Notable Turn of Trend 

W hile 1933 was the lowest point of depression 
for the construction industry, and a quite extreme 
low point, the progress that has been made since 
the turn of the year has been notable. Contracts 
awarded in the 37 eastern states during the first 
half of 1933 were 35% less in volume than in the 
first half of 1932; the second half year ran ap
proximately 20'f ahead of the second half of 1932. 

Con.se(|uently, the outlook for 1934 is vastly im
proved ; naturally, this improvement is to be mea
sured in terms of u|)turn f rom depression levels, 
not in terms of approximating the volumes of pre
vious big boom years. 

Publicly-fmanced work should at least double in 
volume over 1933. Private work should continue 
on the upgrade, with a moderate but substantial 
increase. Since architects wi l l participate very 
largely in the public building projects as well as in 
any increases in private work, they will most likely 
have a considerably larger volume of business than 
in either of the past two years. 

C O N S T R U C T I O N STATISTICS—Thirty-seven Eastern States: 

Contemplated 

Entire Year 1932 I 
Commerc ia l Buildings $156,953,700 
Factories 102.720,700 
Educational Buildings 75,822,900 
Hospitals and Institutions 47.17^,100 
Public Buildings 73,295,100 
Religious and Memor ia l 39,113,900 
Social and Recreational 65,052,000 
Residential Building 410,835,300 
Public Works 708,058.900 
Public Uti l i t ies 159,313.400 

TOTAL C O N S T R U C T I O N . . . $ 1,838,340,000 

New Projects 

134 Months 1933 
$151,255,000 

314,073,800 
393,837,100 
188,050,600 
243,1 14,700 

36,237,5p0 
134,745,800 
642,1 17.100 

2,136,364,500 
1,246,427,800 

Contracts Awarded 

Entire Year 
$122,718 

43,490 
82,307 
48,353 

I 17.982 
27,255 
38,682 

280,067 
514,699 

75,601 

1932 
,200 
,900 
,500 
,000 
,500 
,000 
,500 
,900 
,700 
,500 

$5,486,223,900 $1,351,158,700 

13/4 Months 1933 
$97,766,300 
126.734,000 
36,803.800 
36,924,400 
48,994.300 
17,528,100 

29,349,500 
247,019.700 
482,006,800 

99,486,500 

$1,222,613,400 

These figures Indicate the distribution of new plans among the major classifications of work. W h i l e biggest Increases have 
taken p lace in plans for publ ic works and public utilities, all other classes have had increased plan volume. In two classes 
(commerc ia l buildings and religious and memorial buildings) increased plan volume came late in 1933 (see chart on page 39) 
but in insufficient amount to put the year 's total for those classes ahead of 1932. In the contract tables the outstanding feature 
Is the big Increase in factory projects. Four other classes had contract increases In late months of 1933: residential buildings, 
commerc ia l buildings, publ ic utilities, and public works (see charts on page 3 9 ) . The total for the full year 1933 was only 
about 7 per cent under that of 1932. 

PRIVATE A N D PUBLIC W O R K REVIVED IN 1933 Contracts Awarded—37 Eastern States 

January . . . 
February . . . 
March 
Ap r i l 
May 
June 
July 
August . . . . 
September . 
O c t o b e r . . . 
November 
December . , 

TOTALS. 

Privately Financed Publicly Financed 

1932 1933 1932 1933 
$45,454,200 $43,876,300 $39,344,200 $39,479,700 

55,373,200 26,075,800 33.672,600 26,636,500 
67,422,100 34,752,300 44,812,400 25,206,200 
61.175,000 38,933,800 60,529,800 17,639,200 
53,673,000 53,487,500 92,548,200 23,684,200 
48,806.800 73,520,900 64,268,200 28,821,000 
43.504,700 62,469,700 85,264,000 20,084,700 
52,885,700 58,741,300 81,102,400 47,247,600 
47,426,000 46,744,800 80,100,700 73,389,600 
46,348,100 44,805,900 60,925,800 100,561,300 
32,215,200 35,797,300 73,087,100 126,543,300 
29,207,300 51,346,700 52,012,000 155,862,800 

$583,491,300 $570,552,300 $767,667,400 $685,156,100 

4 0 
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I L L U S T R A T E D N E W S 

T I I I S A R S 11 1, T E C T U R E 

Keystone 

This proposed French structure will dwarf the Empire 
State bui lding. In connection with plans fo r the 
Paris Exhibition o f 1937, the construction o f a huge 
tower of re inforced concrete, about 2,300 feet high, 
to be known as the Phare du Monde (Lighthouse of 
the World) , has been suggested. I t would be more 
than double the height o f the Eiffel Tower (984 feet), 
and nearly twice tha t of the world's tallest sky
scraper (1,248 feet) . Besides interior elevators there 
would be a spiral outside motor-track leading t o the 
first p la t fo rm some 1,600 fee t above the ground, 
with a garage fo r about 400 cars. A small track 
for light cars would ascend to another platform 
about 300 f e e t higher wi th a restaurant to accom
modate about 2,000 people. Higher still would be 
a solarium fo r sun bathing and. above the lighthouse, 
a meteorological cabin. The engineer is M . Freys-
sinet. 

The Miller Hospi ta l is now under construction in 
Duluth, Minnesota. The present structure is being 
erected at a cost o f $200,000 and will have a ca
pacity of 50 beds; when finally completed the hos
pital will accommodate 150 beds. Erickson & C o . 
and Ellerbe & C o . are the associated architects. 

Jn W'ashinglon, U.S.A. [reproduced from S T O N E ) . 

Reproduced in turn from THE ARCHITECTS'JOURNAL (London) 
An English view of American architecture. 
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A N C I E N T PERSIAN P A L A C E SCULPTURES AND A S T O N E 
A G E V I L L A G E UNEARTHED BY A M E R I C A N EXPEDITION 

R eceiitly discovered sculptures in the ancient 
buildingrs of Persepolis are described in a report 
to Dr. James H . Breasted, Director of the Oriental 
Institute of the University of Chicago by Dr. 
Ernst Herzfeld, field director of the Institute's 
Persian Expedition at Persepolis, twenty-five hun
dred years old capital of the ancient Persian 
Empire, about forty miles from Shiraz. Two miles 
from Persepolis the expedition has found a 6,000-
year old Stone Age village, with houses containing 
the earliest known windows ever found. Here 
lived the forebears of the Persian emperors, and 
in some of the rooms have been found the dishes 
and utensils from which they last ate some six 
thousand years ago. 

Dr. Herzfeld has uncovered a series of wall 
sculptures which if set together would form a vast 
panel of reliefs five or six feet in height and almost 
a thousand feet in length. "The discovery is one 
of the greatest and most important in the history 
of archeological research anywhere," said Dr. 
Breasted. "It not only far surpasses any archeolo
gical disclosure ever made in the history of such 
research in Persia, but there has never been any 
discovery like it anywhere in Western Asia since 
archeological excavations began there almost a 
century ago." 

The walls of the splendid palaces which stood on 
the gigantic terrace of Persepolis overlooking a 
mighty plain encircled by mountains, were of sun-
dried brick, but the colonnaded halls, the windows, 
and the great doors were done in black stone which 
was polished like ebony. 

The friezes and sculptured scenes were embel
lished with colors now all lost except in one relief 
just discovered by Herzfeld. It had been sheltered 
from the weather under rubbish for centuries. 

First glimpse of the Stone A g e village near Perse
polis at the beginning o f the clearance. The adobe 
walls of these houses were buil t six thousand years 
ago. 

Now uncovered, it reveals the Persian Emperor 
wearing a robe bordered with scarlet and purple, 
shoes of scarlet, and other finery in royal hues. 

It was due to the disintegration and final fall 
(•f the great mu<l-brick walls that the newly dis
covered sculptures were preserved, and protected 
from the ravages of weather and vandalism 
through the nearly 2,500 years since they were 
created. The carvings, which include a series of 
historical inscriptions of the greatest importance, 
are as fresh as the day when the sculptors' chisels 
touched them for the last time. 

"One tradition has it," said Dr. Breasted, "that 
Alexander the Great in 330 B.C. , sotted with wine 
and urged on by his lady-love of the moment, set 
fire to the roof of one of these palaces, and thus 
sent up in flame and smoke a supreme expression 
of ancient Oriental genius. 

"It was a disaster which marked the end of the 
evolution of Oriental civilization in Western Asia, 
and the destruction wrought by that conflagration 
devastated and wrecked forever most of the works 
of art which made the palaces of Persepolis the 
great world center of culture and civilization under 
the Persian Empire. 

"When the Moslems overflowed into this region 
in the seventh and eighth centuries of the Christian 
Era , they battered to pieces the heads and faces of 
the sculptured figures they found still visible alxivc 
the ground at Persepolis. But the sculptures which 
the Oriental Institute has now discovered escaped 
their notice." 

The subject matter of the reliefs is a magnificent 
durbar representing a great group of Persian and 
Median officials standing with the gorgeous uni
formed palace guards of the Persian Emperor 
drawn up at one side to receive the ambassadors 
of twenty-two subject nations who approach from 
the other side bearing their tribute to Persia. The 
execution of the scenes displays unparalleled beauty 
and refinement of detail. The palace guards, con
sisting of footmen, horsemen, and charioteers, form 
a superb ensemble. In the sculptor's representa
tion of each chariot wheel, the bronze nail which 
was dropped through a hole in the end of the axle 
outside the hub to prevent the wheel from coming 
ofT is depicted in every detail; and the upper half 
of each nail consists of a beautifully sculptured 
female figure, carved with the delicacy of a cameo 
in an area not as large as a postage stamp, the legs 
of the figure forming the stem of the nail which 
is inserted in the hole in the axle. 

Within two miles of Persepolis, Dr. Herzfeld 
has found a small mound some 300 by 600 feet in 
area and only ten or twelve feet in height, which 
when excavated has been found to cover a Stone 
Age village in a state of preservation surpassing 
any such discovery ever made heretofore. It dates 
from about 4,000 B.C. 
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(Left) Relief f r om small stairway at Persepolis showing two t r ibu te bearers. (Right) Monumental stairway a t 
f ron t of palace. The uppermost reliefs on top course of blocks were knocked of f by fall o f sun-dried brick 
wall above; the blocks have been discovered lying uninjured at base o f wall and will be replaced by exped i t ion . 

i'lie walLs of the adobe houses are preserved in 
places to a heiĵ ht of six or seven feet. There is a 
narrow street or alley e.xtendinj^ the length of the 
little settlement, and a modern visitor walking along 
it can look over into the houses. Through the 
doors, and the earliest known windows ever found, 
one can see nuiral decorations of red ochre water 
color still discernible on the walls. Still standing 
about on the floors are household utensils of pot
tery, firejjiaces with burned clay fire-dogs still in 
position, and pottery vessels still containing the re
mains of food, especially the hones of probably 
domesticated animals. In some of the dishes lay 

H I S T O R I C A R C H I T E C T U R E TO 

To .save from '"unrecorded oblivion" the nation's 
historic buildings, the American Institute of .Archi
tects announces the ajjpointment of four members 
of a National Advisory Connnittee: Dr. Leicester 
B. Holland, chief of the Division of Fine Arts of 
the Library t>f Congress; W illiam (iraves I'erry of 
W illiamsburg. V a . ; Albert Simons of Charleston. 
.S. C. : John (iaw Meem of .Sante l-"e. X. .M. Three 
i i t h t T members will be named by the Director of 
the Office of National I'arks, Buildings, and Res
ervations. 

The purpose of the program, framed as a civil 
works measure to provide innuediate employment 
for LOOO or more architects, is to record "iiUer-
esting and significant specimens of American archi-

the flint knives with which these ancient peoj)le 
had la.st eaten about 6,000 years ago. 

The Oriental Institute holds a concession to all 
the surromuling ancient sit»'s within a radius of ten 
kilometers, or a circle of thirteen miles with Perse
polis at its center. The Oriental Institute's Persian 
Expedition, headed by Professor Ernst Herzfeld. 
is engaged in recovering the long cultural develop
ment which went on for ages among the Persians 
and their ])redecessors in this region, as they ad
vanced from the remote Stone Age to the mag
nificence of Cyrus the Great and the Persian em
perors at Persepolis. 

BE SAVED F R O M O B L I V I O N 

tecture." The advantages, it was stated, are that 
men could go to work at once, an<l that a very 
miniminn of equipment, supplies, and overhead is 
neces.sary. 

The i)lan embraces every type of antique struc
ture in America from the Colonial architecture of 
the .Atlantic Seaboard and the traces of Spanish 
culture in the South and Southwest to the pre
historic remains in New Mexico and the Russian 
remains in .Xlaska. b-xcavations of aboriginal ruins, 
and the making of complete records of the "decom
posing cities" of the old mining settlements are 
contemplated. Residential buildings ranging from 
the birthplaces of Presidents to the hewn log cabins 
of the early pioneers are included. 
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® F. S. Lincoln 

S P A C E H O U S E 
B y F R E D E R I C K J . K I E S L E R , A R C H I T E C T 

44 The Architectural Record 
JANUARY 1934 



Floor view of the Space House. Designed as one l iv ing 
space convertible into several rooms. The shell o f t he 
house is continuous tension, a construction principle de
veloped to reduce deadload and to eliminate column 
support. (The column seen in the illustration could not 
be removed f r o m exhibition floor.) The shell of the house 
is intended fo r die-cast unit construction. The view o f 
the interior through the movable plate glass, on the main 
floor, is toward the living-sector o f the house with the wind
ing staircase leading over a small b r idge into the segments 
for sleeping, on the mezzanine. 
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© F. S. Lincoln 

S P A C E H O U S E 
F R E D E R I C K J . KIESLER, A R C H I T E C T 

Stairway of exhibit ion hall adjoining Space House. 
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© F. S. Lincoln 

Interior of space house: Dining space (to the left) , l iving 
segment (behind staircase), l ibrary (under the mezzanine), 
study (in f ront ) may all be thrown open into one large 
unified space-unit. These elements vary in height, dep th 
and length; they are planned on four d i f ferent levels. The 
design is an interpretat ion o f the architect's theory o f 
Time-Space-Architecture. 
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<Q h. S. Lincoln 

S P A C E H O U S E 
F R E D E R I C K J . KIESLER, A R C H I T E C T 

Photo mural by Frederick Kiesler: "Determination' 
(Labor and Play). 
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® F. S. Lincoln 
Tubular l ighting f ixture on mezzanine f loor o f showroom. 
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© F. S. Lincoln 

Lighting fixtures of spun aluminum over roll-down door. 

M A T E R I A L S O F S P A C E H O U S E 
FREDERICK J . KIESLER. A R C H I T E C T 
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Lighting fixtures used throughout the house, 
in some cases with bulb exposed; in other 
cases, as in this illustration, wi th cup cov
ering bulb. These fixtures are o f aluminum, 
about 8 inches in diameter. 
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M A T E R I A L S O F S P A C E H O U S E 
F R E D E R I C K J . KIESLER. A R C H I T E C T 

Jute mat t ing used as f loor covering. 



r) F. S. Lincoln Straw floor mat t ing in carpet wid th and continuous ro l l . 



© F. S. Lincoln 

M A T E R I A L S O F S P A C E H O U S E 
F R E D E R I C K J . KIESLER, A R C H I T E C T 

Drapery material used in living room. 
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Curtain In dining room, tha t can be opened or closed as desi red. 
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am 
M A T E R I A L S O F S P A C E H O U S E 
F R E D E R I C K J . KIESLER, A R C H I T E C T 

Coarse brown drapery obscures vision; fishnet admits air 
and light. 



F. S . Li 
Net fabr ic used for cei l ing. This material is re in fo rced 
wi th hemp Iwine to permit drawing mater ial t au t . 



© F. S. L inco ln Photos 

M A T E R I A L S O F SPACE H O U S E 
F R E D E R I C K J . KIESLER, A R C H I T E C T 

Sponge rubber curtain approximately 3 16" thick. 



© F. S. L inco ln Photos 

Sponge rubber used as f loor cover ing . 



iiiiil ' In 

© F. S. L inco ln Photos 

The fishnet may be drawn to cover the window entirely 
or "translucent fabric at left can be used t o give privacy. 

M A T E R I A L S O F S P A C E H O U S E 
F R E D E R I C K J . KIESLER, A R C H I T E C T 
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© F. S. L inco ln 

Detail of twine curtain shown on oppos i te p a g e . 



Keys tone 

H . G . Elsenhand 

1 

The new Capitol Building at Bis
marck, Nor th Dakota, which replaces 
the old capi tol building destroyed 
by f ire in 1930. It has been built 
at a cost of two million dollars. 
Ho lab i rd and Root are the archi
tects. 

The new Denver City and County 
Building is shown in this air view of 
the C iv ic Center . The bui lding was 
original ly planned by the Al l ied 
Archi tects Association of Denver. 
George S. KoyI did the greater part 
of the designing for the bui ld ing: the 
active archi tect in charge is Roland 
L. Linder. 

Keys tone 

Combination air and marine ter
minal. Two New York architects, 
L. A . Reinhard and Henry Hofmeis-
ter, co l laborated with Commander 
Frank M . Hawks to develop this 
plan for a super-landing field above 
New York's steamship docks. The 
f ield would be 3,000 feet long and 
800 feet wide, and high enough +o 
permi t ships to dock below. The 
scheme has been proposed for study 
as a self- l iquidating project under 
the N R A program. The drawing is 
by Hugh Ferriss. 
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MODERNIZATION 

ALTERATION TO 130 WEST 

45th STREET. NEW YORK CITY 

FRANK A. ROOKE. ARCHITECT 

F I R S T F L O O R : two-thirds of first floor ra ised to 
sidewalk level ; two-thirds of second floor removed , 
the remainder , with new stairs from first floor, to 
serve as a mezzanine; new toilets on first floor and 
mezzanine; old stairs removed, new stairs from first 
to third floors. 

S E C O N D F L O O R (formerly the third floor): re-
plastered, new flooring, and new fire-retarding doors 
to stairs; new stairway and rai l ing; new front win
dow, painted and d e c o r a t e d . 

T H I R D F L O O R (studio a p a r t m e n t ) : entire floor 
replastered; new skylight; new fire-retarding doors to 
stairway, painted and d e c o r a t e d ; new roofing over 
all. 

E X T E R I O R : front of building ch ipped and stuc
coed with stone joint marking; store front design 
carr ied out in black Belgian marb le ; new show win
dows are f ramed with Kalamein moldings. 

Rear yard was leveled off and concreted for a 
garden type restaurant. 

W u r t s Bros. 
B U I L D I N G F R O N T A F T E R A L T E R A T I O t ^ l 

I L D I < 
• £ N 

•- S U V E S 

13 0 W E S T 
S T R E E T , N E W 
C I T Y 

4 5 T H 
Y O R K 

F R A N K A . R O O K E 
A R C H I T E C T 

Wurts Bros. 
B E F O R E A L T E R A T I O N 

1 

BEFORE A N D AFTER A L T E R A T I O N -
A V A I L A B L E F L O O R S P A C E I N C R E A S E D 
E R f ) M 6 9 % T O 8 5 % 
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SHOWROOM OF ETA, INC. 

ELEANOR LE MAIRE. 
INTERIOR ARCHITECT 

M A T E R I A L S U S E D : 

F L O O R I N G : black and white designed 
rubber file. Shaped gray rug with white 
goat hair fringe used on top of rubber 
tile floor. 

W A L L S : plaster, painted. Hal f of room 
is white; other half is graphite color (the 
half of room used by buyers, etc. , is in 
graphite or dark coloring; the half of room 
where models display gowns, etc. , is in 
white.) 

C E I L I N G : part of the ceiling is done in 
silverleaf; other part is in white. 

L I G H T I N G : cove trough light with glass 
rods. 

F U R N I T U R E : upholstered seat in vivid 
blue rep, white lacquer frames; tables, 
white and black lacquer; chairs, black 
lacquer frame with vivid blue webbing used 
for upholstery; folding screens, white leath
erette; white cabinet with vermilion lining 
used to hold samples of material , e tc . 

Double slab door with glass rod and 
chrome handles leads to foyer. Opening 
with mirrored panel screen is used by 
models. 

Linco ln 
S H O W R O O M O F E T A , I N C . , F O R 
W O M E N ' S D R E S S E S T O B U Y E R S 

D I S P L A Y O F 

P L A N or- S H O W R O O M , RE
LATED O F F I C E S A N D F A C T O R Y : 
FTA, I N C . , N E W Y O R K C ITY 

l i n c c i n 
O F F I C E O F D E S I G N E R , E T A . I N C . 
E L E A N O R L E M A I R E , I N T E R I O R A R C H I T E C T 
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Richard Garr ison 

S H O W R O O M F O R L I L L Y D A C H E . N E W Y O R K C I T Y 
M . B. S A N D E R S . J R . , A R C H I T E C T 

W a l l s , pale yellow; tables with white leather tops, legs of aluminum; chairs of aluminum 
frame with beige upholstery or with white lacquer ; ash gray rug; indirect l ighting. 

BEFORE A N D AFTER V I E W S O F E N T R A N C E LOBBY T O I N S U L I T E C O M P A N Y , M I N N E A P O L I S , M I N N . 

C L A R E N C E B. N E L S O N , A R C H I T E C T 
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R E M O D E L E D H O U S E 
AT SHELTER I S L A N D . 

N E W Y O R K 

RODGERS AND POOR 
ARCHITECTS 

THE S T R U C T U R A L F R A M E O F THIS 

H O U S E W A S R E T A I N E D . P O R C H E S 

W E R E R E M O V E D A N D A N E W T W O 

STORY P O R C H A D D E D . THE O U T L I N E 

O F T H E H O U S E W A S S I M P L I F I E D BY 

R E M O V I N G T O W E R A N D P R O J E C T I N G 

BAY W I N D O W S 

Van A n d a 

H O U S E B E F O R E A L T E R A T I O N 

Van A n d a 
H O U S E A T S 
A L T E R A T I O N 

E L T E R I S L A N D . N E W 

R O D G E R S A N D P O O R 

Y O R K . A F T E R 

A R C H I T E C T S 
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AETNA LIFE INSURANCE COMPANY BUILDING AT HARTFORD, CONN. 
JAMES GAMBLE ROGERS. INC., ARCHITECTS 

F. S. Lincoln 

Entrance Facade 
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FOURTH STORY P L A N 

AETNA LIFE INSURANCE 
C O M P A N Y B U I L D I N G 

H A R T F O R D . C O N N . 

J A M E S G A M B L E R O G E R S , INC. 

A R C H I T E C T S 

ClUB I MALL I ClUB 

PI OfFlCt IPACt 

r i i i T iToRt PLAN 

COLiRT ~ * ^ ^ 

I 1 
A O D I I S S O C P A F - c t " 

A »TO«t PLAI I 

The Colonial inspiration for the design of this particular building was the old Sfate House still existing in 
H a r t f o r d . I t is true that the problem could be handled more easily if the columns and trimmings were of 
wood instead of stone, but existing fire laws in our cities do not permit the use of wood for such purposes and 
so stone had to be used. A brick made in +he vicinity in the same way that artisans have been making brick 
for the las"t one hundred years was selected—a real old Colonial brick. The stone is in harmony; the cold gray 
stone so of ten used has been avo ided. 

The plan is based on the principle that the building should have a main entrance on the first floor for visitors 
and the general conduct of business during the day, and also two ground-story entrances, one on each side, 
with elevators close to the door for the guick distr ibution of the workers. These two basement entrances are 
connected by a grand hallway, almost one-f i f th of a mile in length, which permits easy distr ibution to all 
parts o f the bui ld ing. The elevators at the side doors may be closed except in the early mornings on enter
ing and in the evenings on leaving and at the noon hour when the workers go to the lunchrooms and club-
rooms. 

The lunchrooms and lounges on the basement floor and on the first f loor are furnished not in the institutional 
manner but as at t ract ive dining rooms and clubrooms. There is also a g rand audi tor ium between the clubrooms 
and the dining rooms, where meetings can be held and where games can be played. Of f each dining room 
is a court in which there are well arranged walks and plants. 

The officers are grouped together on the top floor with a large trustees' room where meetings can be held. 
This arrangement gives the best views and the best l ight to the rooms which are designed in simple and 
d ign i f ied Colonial style. 
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F. S. L inco ln 

Recreation Room 

A E T N A LIFE I N S U R A N C E C O M P A N Y BUILDING AT H A R T F O R D . C O N N E C T I C U T 

J A M E S G A M B L E R O G E R S , INC. , A R C H I T E C T S 
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F. S. L inco ln 

Roof Terrace 

A E T N A LIFE I N S U R A N C E C O M P A N Y BUILDING AT H A R T F O R D , C O N N E C T I C U T 

J A M E S G A M B L E R O G E R S , INC. . A R C H I T E C T S 
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l l l l l i i 

F. S . Lincoln 

Gymnasium and Aud i to r ium 

F. S . L inco ln 

A Private Dining Room 

A E T N A LIFE I N S U R A N C E C O M P A N Y BUILDING AT H A R T F O R D . C O N N E C T I C U T 

J A M E S G A M B L E R O G E R S . INC. . A R C H I T E C T S 
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F. S. L inco ln 

A E T N A LIFE I N S U R A N C E C O M P A N Y BUILDING AT H A R T F O R D , C O N N E C T I C U T 

J A M E S G A M B L E R O G E R S , INC. , A R C H I T E C T S 
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THE RADIO CITY BROADCASTING STUDIOS 
OF THE NATIONAL BROADCASTING COMPANY 

ROCKEFELLER CENTER. NEW YORK CITY 

REINHARD AND HOFMEISTER; CORBETT. HARRISON AND MACMURRAY; 

HOOD AND FOUILHOUX. ARCHITECTS 

Sigurd Fischer 

Second-Floor Foyer for Program Personnel. 
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Siqurd Fischer 

5 
Eigh+h-Floor Foyer Serving Large Broadcasting Studio. 

N A T I O N A L B R O A D C A S T I N G S T U D I O S . R O C K E F E L L E R C E N T E R , N E W Y O R K C I T Y 

R E I N H A R D A N D H O F M E I S T E R ; C O R B E T T , H A R R I S O N A N D M A C M U R R A Y ; 

H O O D A N D F O U I L H O U X , A R C H I T E C T S 
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Sigurd Fi^-h 

Public Foyer Displaying Glass-Inclosed Main Contro l Room. 

N A T I O N A L B R O A D C A S T I N G S T U D I O S , R O C K E F E L L E R C E N T E R , N E W Y O R K C I T Y 

R E I N H A R D A N D H O F M E I S T E R ; C O R B E T T , H A R R I S O N A N D M A C M U R R A Y ; 

H O O D A N D F O U I L H O U X . A R C H I T E C T S 
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Frederick Bradley 

R.C.A. Building Facade. The N.B.C. Studios Are Housed In Windowless Section. 

N A T I O N A L B R O A D C A S T I N G S T U D I O S . R O C K E F E L L E R C E N T E R , N E W Y O R K C I T Y 

R E I N H A R D A N D H O F M E I S T E R ; C O R B E T T , H A R R I S O N A N D M A C M U R R A Y ; 

H O O D A N D F O U I L H O U X . A R C H I T E C T S 
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SOUND CONTROL AND AIR CONDITIONING 
I N T H E N . B . C . R A D I O C I T Y B R O A D C A S T I N G S T U D I O S 

By A . W A R R E N C A N N E Y . of the staff of C l y d e R. P lace . 

Consul t ing Engineers for Rockefel ler C e n t e r 

Sound engineering is a newly developed science. Wi th in the past decade it has grown into 
an extremely intr icate subject because of the appl icat ions f rom the field of the electric 
circuit and, more recently, vacuum-tube electronics. 

The electr ical reproduct ion, transmission and measurement of sound has made neces
sary a large, highly specialized staff within the National Broadcasting Company, under 
the di rect ion of O . B. Hanson, national radio author i ty, who was responsible for the 
design of the N.B.C. Radio Ci ty broadcasting studios. Mr . Hanson was required to 
not only incorporate the sum total of the experience of N.B.C. in the past but to ant ici
pate future requirements in the face of the rapid growth of N.B.C. No detai l known 
to present-day science has been overlooked toward a closer approach to perfect ion in 
the ar t o f broadcast ing. 

The author of this art icle was in charge of the soundproofing of the air condit ioning 
system and its design, as well as certain special soundproofing and thermal engineer
ing problems. 

SOUND CONTROL 

S o u i u l . i n t e c h n i c a l w o r k , is o b j e c t i v e , a n d is t h e 
d i s t u r b a n c e o r p h e n o m e n o n i n m a t e r i a l m e d i . i w h i c h 
heco i i i es s n h j e c t i v e o n l y w h e n i t is p e r c e i v e d as a 
s e n s a t i o n o f h e a r i n g . I n e n g i n e e r i n g w e speak o f 
a n d c o n t r o l o b j e c t i v e s o u n d so t h a t t h e s n h j e c t i v e 
r e a c t i o n o f t h e h e a r e r s w i l l he s a t i s f a c t o r y . 

S o u n d i s c a u s e d b y v i b r a t i o n . ( T h e o n l y p o s 
s ib le c o n d i t i o n o f c o m p l e t e absence o f s o i m d w o u l d 
be t h e c o m i ) l e t e c e s s a t i o n o f m o t i o n o f e v e r y t h i n g 
i n t h e w o r l d , f r o m a u t o m o b i l e s t o a t o m s . T h e r e 
is n o such t h i n g as a n a b s o l u t e l y s o u n d p r o o f r o o i u 
un less i t be p u m p e d t o a c o m p l e t e v a c u u m . ) A s 
e n e r g y relea.sed f r o m a v i b r a t i n g s o u r c e , t h e i ) r o p a -
g a t i o n o f s o u n d d e p e n d s o n t h e c o m n n n h c a t i o n o f 
these v i b r a t i o n s t h r o u g h a n y m e d i u m j j o s s e s s i n g 
i n e r t i a a n d e l a s t i c i t y , w h e t h e r i t be a l o u d s p e a k e r 
d i a p h r a i i m . a t i m i n g f o r k , a b u i l d i n g p a r t i t i o n , a 
steel c o l i n n n o r m e r e l y a t o m s . A s o u n d w a v e 
m o v e s a i r ] ) a r t i c l e s a n d o t h e r m e d i a s i m i l a r l y . L ' n -
Icss o b s t r u c t e d , i t r a d i a t e s f r o m t h e s o u r c e , i n a i r 
f o r e x a m p l e , i n t h e f o r m o f a .series o f m i i f o r m l y 
e x p a n d i n g s p h e r i c a l w a v e s . T h i s e x p l a i n s w h y t h e 
l o u d n e s s - i n t e n s i t y i s i n v e r s e l y p r o p o r t i o n a l t o t h e 
s<|nare o f t h e d i s t a n c e f r o m the s o u r c e . T h e speed 
is g i v e n b y t h e f o n u u l a 

K P 

1' 

w h e r e K — a t h e r m o d y n a m i c c o n s t a n t : 1.4 f o r a i r . 
P — p r e s s u r e : 7 6 c e n t i m e t e r s o f m e r c u r y f o r 

a i r a t sea l e v e l . 
[ ) — d e n s i t y : . 0 6 1 2 g r a m p e r c u b i c c e n t i m e t e r 

f o r a i r . 
\ ' — v e l o c i t y : 1,125 fee t p e r second f o r a i r . 

T h i s f u n d a m e n t a l e q u a t i o n has l)een p r o v e d e x 
p e r i m e n t a l l y , a n d s h o w s t h e v e l o c i t y t o be n u i c h 

g r e a t e r i n l i q u i d s a n d s o l i d s t h a n i n gases s u c h 
as a i r . 

T h e v e l o c i t y is a n a l l - i m p o r t a n t f a c t o r as i t d e 
t e r m i n e s , i n p a r t , h o w l o n g s o u n d s w i l l t a k e t o 
" d i e o u t . " t h a t i s , t o d i m i n i s h t o i n a u d i b i l i t y . X o t e . 
t o o , t h a t t h e m e t e o r o l o g i c a l p r o p e r t i e s o f a i r i n -
l l n e n c e ve l cx i i t y a c c o r d i n g t o b a r o m e t r i c p r e s s u r e 
a n d t e m p e r a t u r e . I n p s y c h r o m e t r y . r e l a t i v e h u m i d 
i t y e x e r t s i n f l u e n c e o n b o t h s i )eed a n d a i r a b 
s o r p t i o n . 

W h e n s o m e t h i n g v i b r a t e s , sa\- , a t 5 1 2 c o m p l e t e 
b a c k - a n d - f o r t h c y c l e s p e r s e c o n d , w h a t h a p p e n s ? 
W i t h i n o n e s e c o n d 5 1 2 p u s h e s a r e e x e r t e d a g a i n s t 
t h e a i r , as f o r e x a m p l e b y a l o u d s p e a k e r d i a 
p h r a g m . T h e a i r is a c t u a l l y c o m p r e s s e d 5 1 2 t i m e s , 
t h e f i r s t c o m p r e s s i o n h a v i n g t r a v e l e d a w a y r a d i a l l \ 
1,125 fee t d u r i n g t h e f i r s t s e c o n d . A n i m a g i n a r y 
s e c t i o n t h r o u g h a p h o t o g r a p h i c " s t i l l " w o u l d s h o w 

1125 
5 1 2 a n n u l a r r i n g s , e a c h = 2 . 2 f e e t a p a r t . 

5 1 2 

t h a t i s . w i t h a w a v e l e n g t h o f 2 . 2 f ee t . B e t w e e n 
t hese r i n g s o f c o m p r e s s i o n ( c a l l e d c o n d e n . s a t i o n s ) 
t h e r e w o u l d be 5 1 2 m i d w a y r e g i o n s o f g r e a t e s t 
r a r e f a c t i o n , w h e r e t h e a i r p r e s s u r e w o u l d be b e 
l o w t h e b a r o m e t r i c p r e s s u r e o f t h e a i r b y a n a m o u n t 
e ( |ua l t o t h e p r e s s u r e o f t h e c o n d e n s a t i o n s a b o v e 
i t . T h e m u n b e r o f c y c l e s d e t e r m i n e s w h a t is m u 
s i c a l l y c a l l e d p i t c h , a n d w e s u b j e c t i v e l y i d e n t i f y 
t h e p i t c h o f 5 1 2 cyc les w i t h t h e m u s i c a l scale t o n e 
" m i d d l e C . " T h e r e g i o n s o f m i n i n u i m p r e s s u r e 

a r e s i t u a t e d e x a c t l y h a l f w a y b e t w e e n t h e r e g i o n s 
o f m a x i i m u n p r e s s u r e , o r o n e w a v e l e n t ^ l h a p a r t . 

T h i s c o n c e ] ) t i o n o f t h e t r a n s f e r o f a l t e r n a t i n g 
| ) r e s s u r e s a n d r a r e f a c t i o n s i s v i t a l t o t h e c o m p r e 
h e n s i o n o f s o u n d w a v e d i s t u r b a n c e i n a n v m e d i a . 
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Siqurd Fische"" 
The Largest Studio in the W o r l d — Three Stories H igh . 

N A T I O N A L B R O A D C A S T I N G S T U D I O S . R O C K E F E L L E R C E N T E R , N E W Y O R K C I T Y 

R E I N H A R D A N D H O F M E I S T E R ; C O R B E T T , H A R R I S O N A N D M A C M U R R A Y : 

H O O D A N D F O U I L H O U X , A R C H I T E C T S 

T h e p a r t i c l e s s w a y as eac l i v i b r a t i n i i a l i ) i i s l i t r a n s 
f e r s i t s i i i i p u l s e f r o m i ) a r t i c l e t o p a r t i c l e . F r e q u e n c y 
m o s t l y , a n d v e l o c i t y s o m e w h a t , d e t e r m i n e w a v e 
l e n g t h a n d c o n s e q n e n t l y t h e p i t c h . The a m p l i t u d e , 
t o g e t h e r w i t h f r e q u e n c y , is a n i n d e x o f t h e i n t e n s i t y 
o r s u b j e c t i v e l o u d n e s s . T h e t o t a l e n e r g y E o f a 
\ i h r a t i n g m a s s M , g e n e r a t i n g a ] ) u r e t o n e w i t h 
a n q ) l i t n d e . \ a n d f r e c p i e n c v N is g i v e n b y \ : 
2 A r 7 r - ( A N ) - . N o t e p a r t i c u l a r l y t h a t t h e t o t a l e n 
e r g y ( p o w e r ) is p r o j j o r l i o n a l t o t h e s (pu i re o f t h e 
a n q ) l i t n d e ( p r e s s u r e o r . i n e l e c t r i c a l w o r k , v o l t a g e ) . 
I n a r e c e i v e r , o n l y a s m a l l p a r t is c o n v e r t e d a n d 
r a d i a t e d i n t o e fTec t i ve o b j e c t i v e s o i m d . T h e i n -
e f h c i e n c y r e p r e s e n t s d i s s i p a t e d e n e r g y , u s u a l l y i n 
t h e f o r m o f l os t h e a t . A v i b r a t i n g s t r i n i j m a y 
v i b r a t e t h r o u g h a l a r g e a n q ) l i t u d e . b u t i ts r e i n 
f o r c e m e n t is o b t a i n a b l e b y a s o u n d i n g b o a r d , ns -
u a l l y i n m u s i c a l i n s t r u m e n t s , w h i c h h a v e m o r e 
m a s s t h a n t h e s t r i n g b u t v i b r a t e t h r o u g h n n i c h 
s m a l l e r a n q ) l i t u d e s t h a n t h e s t r i n g . 

P e o p l e c a n h e a r a n q ) l i t u d e s . o n t h e a v e r a g e , be 
t w e e n s o u n d p r e s s u r e c h a n g e s i n t h e a i r a b o v e t h e 
u s u a l b a r o m e t r i c p r e s s u r e , o f f r o m .O(X)OO0O()S.^.^ 

t o .029 p o i m d s p e r s ( p i a r e i n c h . A t less p r e s s u r e 
c h a n g e t h a n t h e f i r s t f i g u r e , j u ' o p l e c a n n o t h e a r 
s o u n d : a b o v e t h e u j i p e r l i m i t t h e s o u n d i s sensed 
as a ] )a in p r o d u c t i v e o f a n g e r . I he f r e ( | u e n c y 
l i m i t s o f h e a r i n g a r e w i t h i n a b o u t 2 0 t o l.^.OOO 
cyc les pe r s e c o n d . T h i s sens ib le h e a r i n g r a n g e 
incUu les a b o u t 10 o c t a v e s a n d the a m p l i t u d e o r a i r 
] i a r i i c l e d i s i ) l a c e m e n t i n t h e r e g i o n o f i n a u d i b i l i t v 
is o n l y .(KM)000001 i n c h ! 

Complex i ty of Sound invest igat ion 

f h e a l l - i m p o r t a n t e l e m e n t a l c o n s i d e r a t i o n o f ( | ua l -
i t y is f l o u b t l e s s t h e g r e a t e s t c o m p l i c a t i o n . Q u a l i t y 
is e rea te i l b\ ' s u p e r i m p o s e d , r e g u l a r l y - r e c u r r i n g 
w a v e - f o r m s d u f t o o \ e r t ( j n e s w h i c h , i n a c c o r d a n c e 
w i t h t he l a w s o f i ) h y s i c a l r e s o n a n c e , a re v a r i a t i o n s 
i n t h e m a i n p r e s s u r e w a v e . I b is m a i n j i r e s s u r e 
w a v e is t h e f u n d a m e n t a l f re< |ueucy , a n d is t h e 
l o w e s t t o n e i n t he s o u n d . T h e n u m b e r a n d p r o m 
inence o f t hese o v e r t o n e s c o n s t i t u t e t he bas ic c o m 
p l e x i t y o f a m u s i c a l s o u n d . 

T h e m a n n e r o f r e i n f o r c e m e n t , as b y a i ) i ano 
s o u n d i n g - b o a r d . ] ) r o d u c e s f u r t h e r m o d i f i c a t i o n s e f -
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Sigurd Fischer 

Ed Wynn Broadcasting in the Large Studio 

N A T I O N A L B R O A D C A S T I N G S T U D I O S , R O C K E F E L L E R C E N T E R , N E W Y O R K C I T Y 

R E I N H A R D A N D H O F M E I S T E R ; C O R B E T T . H A R R I S O N A N D M A C M U R R A Y ; 

H O O D A N D F O U I L H O U X . A R C H I T E C T S 

f i ' c t i n g t i m b r e . I f t h e s u p e r i m p o s e d w a v e s a r e 
n o t o f re. i^ular r e c u r r e n c e w i t h respec t t o t h e f u n < h i -
i n e n t a l , t h e s o u n d is sensed as a no i se . T h e R a ( h o 
C i t y StU(h'os h a v e b e e n d e s i g n e d t o j j r e s e r v e w i t h 
f u k ' l i t y all o f t h e f r e ( p i e n c y c o m j j o n e n t s w h i c l i 
a r e u s e d i n speech a n d m u s i c . A l l m u s t be o f 
s u f f i c i e n t i n t e n s i t y t o e n a b l e t h e ea r t o a n a l y z e 
these c o m p l e x v i b r a t i o n s i n t o t h e i r s i m p l e h a r 
m o n i c c o m p o n e n t s i n p e r f e c t i d e n t i t y w i t h t h e v i -
l i r a t i n g s o u r c e . T o i l l u s t r a t e : p u t y o u r f o o t o n t h e 
I d u d p e d a l o f a p i a n o , a n d s i n g a n o t e i n t o t h e 
s t r i n g s f o r a f e w s e c o n d s ; t h e s t r i n g w h o s e n o r m a l 
t u t u l a m e n t a l v i b r a t i o n i s t h e c o u n t e r p a r t o f t h e 
n o t e y o u s a n g w i l l s o u n d l o u d e s t . B u t s o u n d s a r i s e 
f r o m m a n y o t h e r s t r i n g s t o o ! K a c h o f these s t r i n g s 
| ) ro<luces i t s o v e r t o n e o f t h a t f rcMjuency. T h i s 
c r u d e l y i l l u s t r a t e s o n e p r o c e s s o f t he m e c h a n i s m 
o f h e a r i n g . T h e r e s p o n s e o f t h e ea r t o a s y m p h d u y 
at a n y i n s t a n t is o b v i o u s l y n u i c h m o r e n u i l l i f a r i o u s 
t h a n t h i s . 

I f e x t r a n e o u s s o u n d s a r e r a t h e r l o u d , t h e s o u n d s 
o n e w i s h e s t o h e a r n n i s t be l o u d e r , un less t h e i r p i t c h 
he v e r y d i f f e r e n t . I n a s t u d i o i n R a d i o C i t v , f o r 

e x a m p l e , o n e c a n e a s i l y d i s c e r n a d i s t a n t \ v h i s i ) e r , 
o r h e a r o n e ' s h e a r t bea t . S o m e o n e e l se t a l k i n g 
n o r m a l l y w o u l d p r e v e i U y o u f r o m h e a r i n g t h e 
w b i s j i e r . T h i s i s c a l l e d m a s k i n g . I ' x t r a n e o u s 
s o u n d s m u s t be r e d u c e d t o a c e r t a i n m a x i n m m i n 
t e n s i t y l e v e l t o p e r m i t g o o d h e a r i n g i n d o o r s . I n 
b r o a d c a s t i n g t h i s l e v e l n u i s t be v e r y , v e r y q u i e t . 
The s h a p e a n d c o m p o s i t i o n o f i i U e r i o r s u r f a c e s o f 

t h e r o o m e s t a b l i s h , t o g e t h e r w i t h u s a g e , t h e u ] ) p e r 
l i m i t o f ] ) e r m i s s i l ) l e s o u n d l e v e l . 

I f t w o s o u n d w a v e s o f n e a r l y t h e s a m e i ) i t c h 
a r e s o u n d e d w i t h i n a r o o m , t h e r e w i l l be r e g i o n s 
o f n e a r l y c o m i ) l e t e a n m i l m e n t a n d e a s i l y d i s c e r n i b l e 
r e i n f o r c e m e n t . T h r o b s o c c u r , n o t i c e a b l e s o m e t i m e s 
i n o r g a n m u s i c . N o r m a l l y t h e s e f a c t o r s a r e t o b e 
av f ) i ( l ed o r c o n t r o l l e d w i t h i n w e l l d e f i n e d l i m i t s . 

( ) w i n g t o i t s w a v e l e n g t h , s o u n d " b e n d s " a n d 
e x f x u i d s a f t e r p a s s i n g t h r o u g h a n o p e n i n g s u c h as 
a c r a c k m i d e r a d o o r . I n t h i s r e s p e c t s o u n d d o e s n ' t 
b e h a v e l i k e l i g h t , w h i c h has v e r y m i n u t e w a v e 
l e n g t h s . T h e t h i n n e s t r a z o r - l i k e s l i t i s r e q u i r e d t o 
d i t T r a c t l i g h t . N o t so f o r s o u n d , w h i c h h a s w a v e 
l e n g t h s f r o m 6 0 d o w n t o .065 f e e t . A u d i t o r i u m 
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R E F L E C T E D 
WAVE 

I N C I D E N T 
WAVE 

S O L I D S U R F A C E 

E F R A C T E E 
WAVE 

I = ANGLE O F I N C I D E N C E 
I ' = ANGLE O F R E F L E C T I O N 
R = ANGLE O F R E F R A C T I O N 

Figure I—This d iagram illustrates the 

reflection and refraction of sound. 

(l( si,i;ner.s h a v e son ic t in ie .s a s s u m e d t h a t s o u n d is 
(H tV rac tcd a f t e r r e l l e e i i o n n u i e h as l i g h t , w h i c h is 
u s u a l l y n»>t t h e case. S o u n d f o l l o w s t h e s i m p l e 
l a w s o f r e r t e c t i o u a n d r e f r a c t i o n as in<l icate<l i n 
I ' i g u r c I . h u t d i l T r a c t s w i t h t h e s p r e a d i n g e f fec t 
o f t h e s i ) h c r i c a l w a v e f o r m s . 

.Most d i f f r a c t i o n o c c u r s w h e r e t h e h o v m d a r y s u r 
face is f la t a n d v e r y l a r g e . I n a n y case i t is de 
p e n d e n t o n t h e s i ze a n d shape o f t h e h o l e , edge , 
o r s u r f a c e a n d t h e f r e q u e n c y - h a n d i n v o l v e d . W i t h 
c o m p l e x i n t e r i o r s s o u n d e n g i n e e r s m a k e m o d e l s 
a n d h y l i g h t o r h y w a t e r w a v e s a n a l y z e t h e " w a v e -
f r o n t " d i s t r i h u t i o n , so t h a t m o t l i f i c a t i o n s o f t he 
i n t e r i o r p r o f i l e s m a y he m a d e , i f necessa ry . B y 
f o l l o w i n g t h e g e o m e t r i c a l p r o g r e s s i o n o f t h e w a v e 
f r m i t i n t e r i o r s m a y be m o d i f i e d t o c o n t r o l d i f -
I r a e t i o n . 

T h i s h r i n g s u s t o o n e o f t h e m o s t i m p o r t a n t 
c o n s i d e r a t i o n s i n a c o u s t i c s — t h e r e v e r b e r a t i o n t i m e -
p e r i o d o f t h e r o o m u n d e r c o u s i d e r a t i o n . Th is d e 
p e n d s , b r o a d l y , o n t h e n u m b e r o f r e f l e c t i o n s c o m 
b i n e d w i t h t h e a m o u n t o f e n e r g y a b s o r b e d , a n d 
m a y be d e s c r i b e d as t h e l e n g t h o f t i m e a s o u n d 
o f g i v e n i n i t i a l i n t e n s i t y . f r e c | u e n c y d i s t r i l m t i o n 
a n d l o c a t i o n i n t h e r o o m " d e c a y s " t o a l e v e l o f i n 
a u d i b i l i t y . 

E n e r g y C o n t e n t and Sound Level 

N o t e t h a t i n t h e e n e r g y f o r m u l . i . t h e i n t e n s i t y E . 
w h i c h is t h e t e c h n i c a l t e r m f o r l o u d n e s s o r e n e r g y 
c o n t e n t i n t h e s o u n d w a \ e . is p r o p o r t i o n a l to t h e 
s ( | ua re o f e i t h e r t h e v e l o c i t y o r d i s p l a c e m e n t a m j j l i -
t u d e . T h i s m e a n s t h a t i f a v i b r a t i n g o b j e c t v i 
b r a t e s t h r o u g h g r e a t e r d i s t a n c e , o r f a s t e r t h r o u g h 
t h e s a m e d i s p l a c e m e n t d i s t a n c e f a m p l i t u d e ) . o r 
b o t h , t h e s o u n d w i l l l )e s u b j e c t i v e l y b n i d e r a n d o b 
j e c t i v e l y g r e a t e r i n i n t e n s i t y . 

A m i c r o p h o n e is a n i n s t r u m e n t w h i c h v a r i e s the 
v o l t a g e o f a n impresse< l e l e c t r i c c u r r e n t i n a w i r e 

p r o ] ) o r t i o n a l t o t h e r a t e o f c h a n g e o f s o u n d e n e r g y 
i n t h e a i r a t e.ach i n s t a n t . T h e c o n d e n s e r m i c r o 
p h o n e o p e r a t e s o n a d i s p l a c e m e n t p r i n c i p l e . T h e 
R a d i o C i t y s t u d i o s o f X . H . C " . u.se a n e w t y p e o f 
m i c r o p h o n e w h i c h e f f e c t s t h i s w i t h g r e a t e r l i d e l i l y . 
b u t is based o n t h e r a t e o f c h a n g e o f v e l o c i t y o f t h e 
M i u n d w a v e s . 

i '.ased o n ] ) r e s s u r e c h a n g e s , t h e i n t e n s i t v o f s o u n d 
I ' 

I = = m i c r o w a t t s ] )er s ( |uare c e n t i m e t e r , 

lOxLxD 
w h e r e l * = d y n e s i )e r s ( | u a r e c e n t i m e t e r oi p r e s s u r e . 

L = c e n t i m e t e r s p e r s e c o n d ( v e l i K i t y ) . 
D = d e n s i t y o f t h e m a t e r i a l in w h i c h t h e 

s o u n d is b e i n g i ) r o p a g a t e d , s u c h as 
a i r , i n g n u n s p e r c u b i c c e n t i m e t e r . 

I t ' i v e r y b o d y i n t h e L " n i t e d .States t a l k e d n o r m a l 
l y at once , t h e t o t a l r e s u l t i n g si)eech e n e r g y o u t p u t 
i n t h e a i r w o u l d C)nly be s o m e S h o r s e p o w e r ! F r o m 
t h i s a n i d e a o f t h e e x t r e m e l y m i n u t e a m o u n t o f 
ciierLiN- i n \M j \ - ( c | i n - . (ni i id can be i i h ta i i u - i l . \<> 
c h a n g e the v o i c e o f o n l y o n e p e r s o n t o a v a r i a b l e 
e l ec t r i c c u r r e n t , t o a m p l i f y these m i n u t e e n e r g y 
' p i a n t i t i e s a n d i ) r o p a g a t e t h e m w i t h o u t i n t e r r u p t i o n 
as a n a e r i a l r a d i o w a v e w i t h su f f i c i en t e n e r g y f o r 
i \ t r y • " l i s t e n e r - i n " i n t h e t e r r i t o r y .served b y the 
r a d i o t r a n s m i t t i n g s t a t i o n — w i t h p e r f e c t f i d e l i t y — 
is t h e a m a z i n g b u s i n e s s o f t h e b r o a d c a s t i n g c o m 
p a n y . 

T h e r e l a t i o n b e t w e e n t h e i n t e n s i t y - p r e s s u r e o f a 
s o m i d w a v e a n d t h e l o u d n e s s h e a r d is l o g a r i t h m i c . 
M o s t s e n s o r y s t i m u l i o f t h e b o d y f o l l o w t h i s l a w 
c l ose l y . I n a n e f f o r t t o o b t a i n a m a t h e m a t i c a l r e 
l a t i o n b e t w e e n t h e l o u d n e s s o f s o u n d s as w e he ; i r 
t h e m , a u n i t o f i n t e n s i t y - l e v e l ca l l ed t h e dec ibe l 
i s w i d e l y u s e d , w h i c h d e f i n e s t h e n u m b e r o f sensa
t i o n u n i t s b e t w e e n t h e e n e r g y o f t w o s o i u i d s w h i c h 
a r e t o he c o m ] ) a r e d . I n o t h e r w o r d s , a dec ibe l i s 
ec|ual t o a c h a n g e i n h e a r i n g l o u d n e s s w h i c h the 
a v e r a g e ea r c a n r e a s o n a b l y w e l l d i s t i n g u i s h . T h e 
n r i g i n a l c f u n p a r i s o n w a s w r i t t e n b y t e l e p h o n e e n 
g i n e e r s as f o l l o w s : 

I'-' 

. ^ o u n d L e v e l I ) i f f " e r e n c e = . S . I , . l ) . = r . e l s = I o g , o — 
P ' 

w h e r e 1 ' - is t h e s o u n d h a v i n g a g r e a t e r p r e s s u r e 
t h a n I " , r is c o n v e n i e n t l y c o m p u t e d i n u n i t s o f 
d y n e s p e r s ( | u a r e c e n t i m e t e r . T e n t i m e s t h i s n u 
m e r i c a l r a t i o r e s u l t e d i n t h e p r e s s u r e d i f f e r e n c e s 
w h i c h c o u l d be r e a s o n a b l y w e l l d i s t i n g u i s h e d by 
t h e a v e r a g e l i s t e n e r . T h e n u m e r i c a l r e s u l t w a s 
t h e r e f o r e a s s i g n e d t h e n a m e C)f dec i be l s , w h e r e i n 
u n i t v c tp ia l s o n e d e c i b e l . 

1 ' -

T h i s is w r i t t e n D R p = 1 0 l o g , , , — w h e n P i s m e a s -
P ' 

u r e d i n j i r e s s u r e u n i t s . L e t 1 0 , 0 0 0 a n d 100 be the 
1 0 , 0 0 0 

p r e s s u r e s o f t w o s o m u l s t h e n 10 l o g , , , ^ 
100 

4 
10 X — = 10 X 2 = 2 0 D B . O n e h u n d r e d t i m e s 

2 
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H e n c e D B r = 10 l o g 

m u c h e n e r g y as 1 0 0 d y n e s p e r s q u a r e c e n t i m e t e r 
.seems o n l y t w i c e as l o u d . B u t i n t e n s i t y ( p o w e r ) 
is p r o p o r t i o n a l t o t h e s<|uare o f t h e p r e s s u r e . 

— = 2 0 l o g , . . -
P ' / \ P 

w h e n I is m e a s u r e d i n p o w e r u n i t s such as m i c r o 
w a t t s , o r e r g s p e r s q u a r e c e n t i m e t e r , p e r second 
D B s a r e m e r e l y c o n v e n i e n t m e a s u r i n g u n i t s assoc i 
a t e d w i t h t h e l o g a r i t h m i c c h a r a c t e r i s t i c o f h e a r i n g . 

I n a s m u c h as m o s t m o d e r n m e a s u r e m e n t s a r e 
m a d e e l e c t r i c a l l y a n d i n p o w e r , D B s a re D B s 
w h e t h e r t h e s o u n d e n e r g y is m e a s u r e d i n t h e a i r , o r 
ecp i i va len t e l e c t r i c a l e n e r g y i n a n e l ec t r i c c i r c u i t , 
o r w h e t h e r i t i s w h a t y o u hea r , o r e n e r g y i n a 
steel c o l u m n p i c k e d u j ) b y a ] )ass ing t r u c k , because 
D B s a r e q u a n t i t a t i v e iiuiicr spcciticd coiidilioiis. 
U n l e s s the c o n d i t i o n o f a r b i t r a r y ' z e r o be s] )ec i f ied 
o r u n d e r s t o o d D B s a r e m e a n i n g l e s s . A s o u n d 
w h i c h is l o u d e r t h a n a n o t h e r is sa id t o be o f 
h i g h e r e n e r g y l e v e l . T h u s D B s a re a n u m e r i c a l e x 
p r e s s i o n o f d i l T e r e n c e o f l o u d n e s s . A b o v e the 
l eve l o f t h e t h r e s h o l d o f i n a u d i b i l i t y D B s a r e c o m 
m o n l y used as a n i n d e x o f s o u n d l e v e l . 

T h e a m o u n t o f s ( m n d e n e r g y r e m o v e d b y s o m e 
t h i n g s u c h as a j i a r t i t i o n i s c a l l e d a t t e n u a t i o n , ' f h i s 
v a r i e s , f o r a g i v e n i n c l o s e d o b j e c t , w i t h b o t h f r e -
i | u e n c y a n d i n t e n s i t y o f t h e o r i g i n a l s o u n d . T h e 
a t t e n u a t i o n i s , t h e n , m e r e l y t h e s o i m d l eve l r e d u c 
t i o n u n d e r c e r t a i n s t a t e d c o n d i t i o n s a n d m a y be 
n u m e r i c a l l y s t a t e d b y t h e d i tTe rence o f t h e D l i 
leve ls o n t h e t w o s ides o f t h e o b j e c t a b o v e t h r e s h o l d 
as z e r o l e v e l . 

l - ' i gu re 2 .shows t h e D B l e v e l a b o v e t h e t h r e s h o l d 
o f a u d i b i l i t y as z e r o D B f o r p laces h a v i n g v a r i o u s 
s o u n d i n t e n s i t i e s . 

\ \ i t h t h e i m p r o v e m e n t o f e l e c t r i c a l b r o a d c a s t 
f a c i l i t i e s , i t w a s e s s e n t i a l f o r X . B . C . t o c o n t r o l t he 
>ounds i n r e g a r d t o t h e i r t r u e u n d i s t o r t e d ( |ua l i t i es 
b e f o r e t h e i r i m p i n g e m e n t o n t h e m i c r o p h o n e d i a 
p h r a g m , w h i c h m e a n s " h a n d l i n g " t h e s o u n d i n t h e 
s t u d i o p r o j x - r . I n R a d i o C i t y t he w h o l e d e s i g n 
has been b a s e d o n a f r e q u e n c y b a n d e n c o m p a s s i n g 
f re ( |ue i i c ies ] ) r a c t i c a l l y t h r o u g h o u t t h e a u d i b l e r a n g e 
w h i c h m e a n s f r o m 4 0 t o 15,(XX) cyc les . T h i s has 
m e a n t t h e e x a m i n a t i o n a n d c o n t r o l o f t h e w h o l e 
] )hen ( )menon i n a ra< l io b r o a d c a s t i n g studi(». 
t h r o u g h o u t t h i s e x t e n d e d r a n g e , a n a t t a i n m e n t o f 
r e s u l t s n o t h i t h e r t o a t t e m j i t e d i n b r o a d c a s t i n g 
w o r k . 

Reverberat ion and S o u n d A b s o r p t i o n 

I n j ^ene ra l . h a r d d e n s e s u r f a c e s , s u c h as m e t a l s , 
re f lec t .sound m u c h m o r e t h a n t h e s u r f a c e s o f m a t e 
r i a l s w h i c h a r e m i c r o s c o p i c a l l y p o r o u s , these l a t t e r 
u s u a l l y b e i n g l i g h t i n w e i g h t a n d s o m e t i m e s f l i m s y . 
I t is an i n h e r e n t p r o p e r t y o f m o s t m a t e r i a l s t() 
a b s o r b d i f t ' e r e n t a m o u n t s o f s o u n d a t d i f T e r e n t f r e -
( juenc ies . T h e m o r e t c j t a l l y a b s o r p t i v e a g i v e n r o o m 
is . t he s f )oner w i l l a s o u n d o f g i v e n i n i t i a l i n t e n s i t y 
decay t o i n a u d i b i l i t y . U n d e r spec i f i c c o n d i t i o n s 

1(H) 

Figure 2 — R a n g e 
of sound intensi
ties in terms of 

dec ibe ls . 
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t h i s t i m e ] ) e r i o d o f d e c a y i s t e r m e d t h e r e v e r b e r a -
ti<in | ) e r i o d o f t h e r o o m , a n d is based o n t h e m e a n 
t o t a l d i s t a n c e o f a l l r e f l e c t i o n s o f a s o i m d h a v i n g 
a spec i f i c i n i t i a l i n t e n s i t y . 

R e v e r b e r a t i o n i s (me o f t h e m o s t i m p o r t a n t 
c h a r a c t e r i s t i c s o f a r o o m i n s t u d i o s o u n d e n g i n e e r 
i n g . R e v e r b e r a t i o n f o r m u l a s a r e n o t r i g i d l y a p -
| ) l i cab le a n d a r e e m p i r i c a l . T o ] ) r o v i d e s t u d i o s o f 
] ) r o p e r a n d s u f l i c i e n t l y v a r i a b l e r e v e r b e r a t i o n 
] ) e r i o d s f o r a n y t y p e o f p r o g r a m i ) r o d u c t i o n w a s 
<me o f t h e p r o b l e m s w h i c h c o n f r o n t e d t h e R a t l i o 
( i t y e n g i n e e r s . 

A n o p e n i n g i n a n o u t s i d e w a l l o n e f o o t o n a 
s i d e g i v e s a s o u n d a b s o r p t i o n c o e f f i c i e n t o f u n i t y — 
t h e m a x i m u m — f o r n o n e o f t h e s o u n d i n t h e f o r m 
o f a p l a n e w a v e is r e f l e c t e d b y s u c h a n o p e n i n g . 
U n f o r t u n a t e l y t h e a b s o r p t i o n o f a m a t e r i a l h a s 
b e e n a r a t h e r e l u s i v e figure t o m e a s u r e , h u t s u f 
ficient a g r e e m e n t f o r c o m m e r c i a l w o r k i s u s u a l l \ 
o b t a i n e d . . M o r e o v e r , t h e f r e q u e n c y r a n g e t e s t e d i s 
u s u a l l y o n l y w i t h i n 1 2 8 t o 4 , 0 9 6 c y c l e s , a n d f r e -
( | u e n t l y t h e a b s o r p t i o n a t 5 1 2 c y c l e s i s t h e o n l y 
t e s t i x j i n t , a l l o f w h i c h w a s i n a d e q u a t e f o r t h e r e 
q u i r e m e n t s o f t h e R a d i o C i t y s t u d i o s . I n a d d i t i o n , 
t h e m a x i m u m a b s o r p t i o n o f m o s t m a t e r i a l s l i es 
w i t h i n t h i s r a n g e . I n R a d i o C i t y a p r a c t i c a l l y flat 
a b s o r p t i o n c u r v e f r o m 4 0 t o 15.0(X) c y c l e s w a s t h e 
n e c e s s a r y r e c p i i r e m e n t . 

W h e n a s o u n d w a v e i m p i n g e s o n a n y m a t e r i a l 
i t s t o t a l e n e r g y is d i s t r i b u t e d b y r e f l e c t i r m ( R ) , 
a b s o r p t i c m ( A ) , a n d t r a n s m i s s i o n ( T ) i n t h e i n -
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s tance w h e r e R a n d A is less t h a n t he total. The 
m e c h a n i s m o f a b s o r p t i o n c o n v e r t s t h e e n e r g y t o 
h e a t . T h e less r e v e r b e r a n t a r o o m , t h e more a b -
. s o r p t i o n t h e r e m u s t be , a n d t o t a l w a l l , f l o o r a n d 
c e i l i n g a b s o r p t i o n e q u a l s t h e s u m m a t i o n o f t h e 
] ) r o d u c t o f t h e s q u a r e f ee t o f each k i n d o f s u r f a c e 
t i m e s i t s a b s o r p t i o n coefT ic ien t . T h u s , w h e r e t he 
a r e a is l i m i t e d , sufticieiU a b s o r p t i o n m u s t be o b 
t a i n e d i n t h e m a t e r i a l . T h e m o r e t h e a b s o r p t i o n 
t h e less t h e t r a n s m i s s i o n , .so t h a t w h i l e t h e amoiuU 
o f a l ) s o r ] ) t i o n i s t h e p r i m e c o n s i d e r a t i o n e s t a b l i s h 
i n g a c o u s t i c a l t r e a t m e n t , t h e a b s o r p t i v e m a t e r i a l 
a l s o h e l p s c u t d o w n t h e a m o u n t o f e n e r g y t r a n s 
m i t t e d , t h a t is , i n c r e a s e s t h e a t t e i m a t i o n o f t he t o t a l 
const r n c t i o n . 

T h e i m p o r t a n c e o f r e v e r b e r a t i o n can be a p p r e 
c i a t e d b y c o n s i d e r i n g t h a t i f t h e r e v e r b e r a t i o n t i m e 
i> e x c e s s i v e , s o u n d s w i l l o v e r l a p i l ne t o ]> ro longa-
t i o n , a n d t h e r e s u l t w i l l be m u d d l e d b y m a s k i n g 
and s u p e r i m p o s i t i o n . S l i g h t o v e r l a p i n o r g a n a n d 
s y m | ) h o n y w o r k is n o t a l t o g e t h e r o b j e c t i o n a b l e i n 
t h e c o n c e r t h a l l , h o w e v e r , w h e r e t h e l i s t e n e r is 
w h e r e t h e p r o g r a m o r i g i n a t e s . O n t h e o t h e r h a n d , 
i n r a d i o w o r k a n y t y p e o f p r o g r a m m a y o r i g i n a t e 
in a s t u d i o , a n d t o w l i a t e v e r r e v e r b e r a t i o n p e r i o d 
o c c u r s i n t h e s t u d i o , t h e r e m u s t be a d d e d t h e r e 
v e r b e r a t i o n t i m e o f t h e r o o m i n w h i c h t h e l i s tener ' s 
r a d i o l o u d s p e a k e r is l o c a t e d . 

T h e o l d a n d u n i v e r . s a l l y u s e d s c h e m e o f m e e t i n g 
t h e s e p r o b l e t u s w a s t o v a r y t h e r e v e r b e r a t i o n p e r i 
o d w i t h t h e a m o u n t o f s o u n d - a b s o r b i n g d r a p e s 
e .x i x )sed . t h e a m o u n t a n d k i n d o f c a r p e t i n g , t h e 
s i ze o f t h e a u d i e n c e i n t h e s t u d i o a n d p e r h a p s 
h i n g e d p a n e l s c o n t a i n i n g a b s o r i ^ t i v c m a t e r i a l s o n 
o n e s i d e , o r b y a n y c o m b i n a t i o n o f t h e s e . 

Stud io Requ i rements 

T h e e x a c t i n g s t a n d a r d s set b y N . B . C . f o r t h e n e w 
s t u d i o s r u l e d o u t t hese u n c e r t a i n m e t h o t l s in l a r g e 
m e a s u r e . T h e c o m b i n e d l o c a t i o n o f t h e absorbin.t, ' 
a n d r e l a t i v e l y n o n a b s o r b i n g s u r f a c e s efTect t h e r e 
v e r b e r a t i o n | ) e r i o d a n d , o f t a n t a m o u n t i m p o r t a n c e , 
t h e u n i f o r m i t y p a t t e r n o f s o u n d d i s t r i b u t i o n i n t he 
s t u d i o . M u l t i p l e r e t l e c t i ( n i a n d i ) a r t i a l l y d e a d spots-
a r e i n h e r e n t w i t h o u t h i g h l y sc ie iu i t ' i c d e s i g n , i t w a s 
r e c o g n i z e d . 

A b s o r p t i o n in m a n y o f t h e R a d i o C i t y s t u d i o s 
is t h e r e f o r e v a r i a b l e b y m e a n s o f r e m o t e l y c o n 
t r o l l e d p a n e l s w h i c h s l i d e i n a n d o u t o f pocke t> 
a l o n g t h e w a l l . B y t h e t o u c h a n d re lease o f a 
b u t t o n b y t h e c o n t r o l e n g i n e e r , t h e r e v e r b e r a t i o n 
m a y be v a r i e d . D i f f e r e n t r e v e r b e r a t i o n p e r i o d s i n 
t h e s a m e s t u d i o a r e d e m a n d e d b y a b a n d a n d a 
s t r i n g ( | u a r t e t f o r e x a m p l e . 

P r o g r a m t e c h n i ( | u c d e m a n d s a d j u s t m e n t o f re 
v e r b e r a t i o n . l o c a t i o n o f m i c r o p h o n e s a n d d i s t r i b u 
t i o n o f a r t i s t s t o p r o v i d e t h e u n i f o r m b l e n d i n g so 
t h a t t h e m ic ro i i h ( » n e r e c e i v e s a l l t h e s o u n d s in t h e i r 
d e s i r e d r e l a t i v e p r o p o r t i o n s f o r t h e r e p r o d u c t i o n 
d e s i r e d . P r o g r a m t e c h n i ( | u e is a sc ience i n i t s e l f , 
l i u t d e m a n d s u n i f o r m i t y o f s o u n d < l i s t r i l ) u t i o n . T h i s 
r e s o l v e s i t s e l f l a r g e l y i n w h a t t o d o i n s t u d i o d e 
s i g n t o e l inu"na te c o n d i t i o n s w h i c h s h o u l d n o t o c c u r 

Figure 3—Const ruc t ion detail of 
s t u d i o soundproofing s y s t e m s . 

i n t h e space p a t t e r n o f s o i m d d i s t r i b u t i o n . The re 
a r e , o f c o u r s e , s t u d i o s o f v a r y i n g s izes s u i t e d t o 
b o t h m i u i b e r o f p e r f o r m e r s a n d t o t a l s o u n d i n 
t e n s i t i e s . 

M i c r o j ) h o n e s m a y be l o c a t e d a n y w h e r e i n s t u d i o s 
w h i c h a re i n d i v i d u a l l y o f f i x e d s ize. M i c r D p h o n c s , 
o f c o u r s e , r e s j K j n d as w o u l d a p e r s o n w i t h one 
e a r i n use i n p l a c e o f t w o . h ' t i r t h e r m o r e , i n n o r m a l 
u s a g e , m i c r o p h o n e e l e c t r i c c i r c u i t s a r e m u c h m o r e 
>en> i t i ve t h a n t h e e a r , because they p i c k u ] ) s o u n d s 
w h i c h a r e o f i n a u d i b l e i n t e n s i t y i t i d i r e c t l i s t e n i n g . 
F o r t h i s r e a s o n t h e s t u d i o s n m s t h a v e a r e s i d u a l 
s o i n i d leve l w h i c h i s e x t r e m e l y l o w , o f t h e o r d e r 
o f o n l y a f e w D B s a b o v e m i n i m u m t b r e s h h o l d . a n d 
w h i c h n m s t b e m a i n t a i n e d e v e n w i t h t h e a i r c o n -
d i t i d u i n g s y s t e m i n o p e r a t i o n , w i t h e l e v a t e d t r a i n 
r u m b l e s i n t h e g r o u n d a r o u n d f o o t i n g s o f t h e b u i l d 
i n g , e l e v a t o r s , p l m n b i n g p i ] )es c o n n e c t e d t o no i se -
g e n e r a t i n g fixtures, w i t h e l e c t r i c a l c o n d u i t s w h i c h 
a r e a p t t o be set i n v i b r a t i o n o r p i c k u p s o u n d d u e 
t o a n y one o f a h u n d r e d p o t e n t i a l d i s t u r b a n c e s , 
a n d i n s]) i te o f s o u n d s o r i g i n a t i n g i n t h e r o o m s 
s u r r o u n d i n g e a c h s tuc l i o . T h e s e m a t t e r s r e s o l v e 
t h e m s e l v e s i n t o a p r o b l e m o f s o i u i d i s o l a t i o n a n d 
i n v o l v e c o n s i d e r a t i o n s i n ad< l i t i on t o t h e a c o u s t i c a l 
r e i p i i r e m e i U s w i t h i n each s t u d i o . 

A c o u s t i c a l F e a t u r e s 
of the N . B . C . R a d i o C i t y Studios 
B e f o r e e x a m i n i n g t h e q u e s t i o n o f i s o l a t i o n , a f e w 
j j o i n t s r e g a r d i n g t h e a c o u s t i c s i n t he R a d i o C i t y 
s t u d i o s w i l l be e x p l a i n e d . 
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M a n y c e i l i n g s a n d w a l l s h a v e a \ ' - s n r f a c e p r o f i l e 
as a n i m i x j r t a n t i n t i u e n c e i n o b t a i n i n g d i s t r i b u t i o n 
u n i f o r m i t y . C o n s i d e r a b l e s t u d y a n d c a l c u l a t i i ) n u n 
d e r l i e s t h e d e s i g n o f t h e s e c e i l i n g s . 

T h e m u l t i p l e - g l a s s p a r t i t i o n s a r e s lo i )ed t o a v o i d 
n n i l t i p l e r e l l e c t i o n a n f l l o c a l i z e d r e i n f o r c e m e n t . T h e 
l i g h t s a r e flush w i t h t h e c e i l i n g t o a v o i d i n t e r 
f e r e n c e p a t t e r n s . T h e s e l i g h t f i x t u r e s a r e r eso -
i iance- i»roc»fed a n d . s o u n d - t r a n s m i s s i o n - p r o f ) f e d . 
T h e p r o p o r t i o n s t ) f t h e s t u d i o s f o l l o w r a t i o s o f 
l e n g t h , w i d t h a n d h e i g h t f i r s t deve lo ] ) ed a n d . e x 
p e r i m e n t a l l y v e r i f i e d b y M r . ( ). P>. H a n s o n as the 
best pro |H»r t i< .n> f o r b r o a d c .st w o r k . T h e o b s e r v a 
t i o n w i n d o w s o f d o u b l e a n d t r i p l e g lass r a n g e f r o m 

t o t h i c k a n d a r e set t o i ) r o v i d e m a x i m u m 

n e c e s s a r y a t t e n u a t i o n w i t h t h e p r e v e n t i o n o f r e s o 
n a n c e . F l o o r s a r e ( j u i e t i / . ed w i t h a l i n o l e u m s u r f a c e 
m a t e r i a l . 

M a n y o t h e r d e t a i l s w h i c h a r e d u ] ) l i c a t e d i n e a c h 
s t u d i o r e v o l v e a r o u n d t h e t e c h n i c a l r e q u i r e m e n t s 
as t h e j i r i m e c o n s i d e r a t i o n . T h e l o g i c a l bas i s f o r 
t h i s is t h a t t h e b r o a d c a s t i n g s t u d i o is f u n d a m e n t a l K 
a t e c h n i c a l w o r k s h o ] ) i n t h e p r o d u c t i o n o f s o u n d . 
rubric, the interior surface variable viediiim for 
Ihc architect plus the construction develof^ed as indi
cated in Fi(/ure conformed to both f>riniary 
(dyjectives—varied interiors which icould be an 
architectural medium to enhance the f<oise and com
placency of those ivho broadcast, yet fulfill fhr 
technical requirements. 

) i ' 3 u r d F ischer 
Figure 4—View of television control room (see plan be low) . 

Figure 5 — P l a n of 
future television 
studios on ninth 
floor of R . C . A . 

Bui lding. 

— 
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SOUND CONTROL REQUIREMENTS 
V ^ e m a y n o w c l e a r l y s u b d i v i d e t h e bas i c r e q u i r e 
m e n t s : 

1 . A c o u s t i c a l t r e a t m e n t f o r t h e c o n t r o l o f s o u n d 
o r i g i n a t i n g i n t h e .s tud io ( i n t e r i o r t r e a t m e n t ) . 

2 . P r o v i s i o n f o r a m a x i m u m r e s i d u a l s o u n d l eve l 
b y c o n t r o l o f s o u n d t r a n s m i s s i o n o f s o u n d s 
o r i g i n a t i n g o u t s i d e t h e s t u d i o . 

T h e s e t w o c l a s s i f i c a t i o n s o f c o n t r o l a p p l y t o 
l ) r a c t i c a l l y e v e r y p r o b l e m a f f e c t i n g a r c h i t e c t u r e . 

C o n s t r u c t i o n Detai ls 

T h e A c o u s t i c a l C o n s t r u c t i o n C o r p o r a t i o n , a s u b 
s i d i a r y o f J o h n s - M a n v i l l e , w e r e c o n t r a c t o r s f o r t h e 
s o u n d p r o o f i n g . T h e l a b e l i n g o f t h i s c o n s t r u c t i o n 
i n F i g u r e 3 is s e l f - e x p l a n a t o r y . T h e p e r f o r a t e d 
t r a n s i t e w a s se lec ted because i t is a t h i n , space-
s a v i n g , s t r o n g , n o n w a r ] ) i n g m a t e r i a l f o r r e c e i v i n g 
t h e f a b r i c . T h e ] ) e r f o r a t i o n s , o f c o u r s e , e n a b l e t he 
s o u n d e n e r g y t o be a b s o r b e d b y t h e m i n e r a l f i be r . 

T h e t r a n s i t e d o e s n o t r e d u c e t h e a b s o r p t i o n e f 
f i c i e n c y o f t h e r o c k w o o l a t a l l a p p r e c i a b l y . T h e 
s p e c i a l c l i p s e m p l o y h a i r f e l t , a n d t h e i r use is t o 
k e e p d i a p h r a g m a c t i o n o u t o f t h e spec ia l a c o u s t i c a l 
T . C . w a l l . T h e T . C . w a l l m a y be a s t r u c t u r a l w a l l 
o r a p a r t i t i o n : i n a n y case i t s use i s a n i n t e g r a l 
p a r t o f t h e c o n s t r u c t i o n . 

F i g u r e 5 s h o w s t h e f u t u r e t e l e v i s i o n s t u d i o s o n 
t h e n i n t h floor o f t h e N . B . C . q u a r t e r s o f t h e R . C . A . 
B u i l d i n g . F i g u r e 4 is a n u n u s u a l j i h o t o g r a p h o f t he 
4 - s i d e d te lev is i f>n c o n t r o l r o o m s h o w n i n t h e c e n t e r 

Figure 6—Deta i l view of clips with hair felt 
as soundproofed point contact construction. 

o f t h e p l a n o f F i g . 5. G u i d e s e x p l a i n t h i s t o g u e s t s 
as a p a r t o f t h e t o u r t h r o u g h t h e s t u d i o s a r r a n g e d 
f o r t h e p u b l i c . 

Prevention of Sound Transmission 

I t s h o u l d be e m p h a s i z e d t h a t t h i s c o m p o s i t e c o n 
s t r u c t i o n i ) r e v e n t s t r a n s m i s s i o n b y a c o m b i n a t i o n 
o f t h e f o l l o w i n g p r i n c i p l e s i n o b t a i n i n g t w o - w a y 
a t t e n u a t i o n : 

1 . A b s o r p t i o n n e c e s s a r i l y p r o v i d e d f o r i t e m ( 1 ) 
a b o v e . 

Figure 7—Plan of three-story studio illustrated on pages 78 and 79. 
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Figure 8—Deta i l of system of window isolation de
veloped by author in col laboration with N .B .C . 

2. A t t e n u a t i o n j i r o v i d e d r e d u c t i o n o f l)as^a,^(• 
o f s o u n d e n e r g y t h r o u g h m a t e r i a l s o f d i f 
f e r e n t d e n s i t y . 

P r e v e n t i o n o f d i a p h r a g m a c t i o n . 
4 . P r e v e n t i o n o f s o u n d e n e r g y i n t h e b u i l d i n g 

f r o m r e a c h i n g f l o a t i n g c o n s t r u c t i o n . 
5. A t t e n u a t i o n b y p r o v i s i o n o f uia>s d a m p i n g . 

T h i s c o n s t r u c t i o n , i n t he i ns tance o f t w o a d 
j a c e n t .studios is g o o d f o r a l )on t 1(X) D l i , t h a t is , 
a s o u n d o f s u b w a y t r a i n i n t e n s i t y i n o n e w o u l d be 
i n a u d i b l e i n t h e o t h e r . 

The use o f t h e c o n s t r u c t i o n i n d i c a t e d i n b i g u r e 
3 e m p l o y s , t h e r e f o r e , a .system o f " p o i n t c o n t j t c t " 
i n t he f o r m o f w a l l i s o l a t o r s , f l o o r pads sui)port in,! .( 
w o o d s leepers , a n d c e i l i n g c l i p s , each u t i l i z i n g i i a i r 
f e l t f o r i i o i n t c o n t a c t as a n a i d t o d a m p i n g o u t 
s o u n d . F i g . 6 i l l u s t r a t e s t h e c l i p s a n d a l so s h o w s 
a n i so la ted p i p e . T h e i r s ] ) a c i n g is r e l a t e d t o b o t h 
the i s o l a t i n g e f f i c i e n c y , as r e l a t e d t o s o u n d e n e r g y 
l eve ls i n v o l v e d o n b o t h s ides , a n d the t o t a l w e i g h t 
l o a d i n g , b o t h s t a t i c m i n i n m m a n d loca l m a x i m u m . 
T h i s i n v o l v e s l i g h t fixtures i n t h e c e i l i n g , a n d 
p e o p l e a n d p i a n o s o n t h e floor, f o r e x a m p l e s . T h e 
n e t e f fec t o f t h i s p o i n t i s o l a t i o n i s t o c rea te a r o o m 
w i t h i n a s t r u c t u r a l r o o m , r e f e r r e d t o as " f l o a t i n g " 
c o n s t r u c t i o n . 

F i g u r e 7 s h o w s a p l a n o f t h e t h r e e - s t o r y s t u d i o 
i l l u s t r a t e d o n p a g e s 7 8 a n d 7 9 . A l l spaces s h o w n 
o n t h i s p l a n w i t h w a l l s o f h e a v y yioche s h o w w h e r e 
floating c o n s t r u c t i o n i s u s e d . 

Sound C o n t r o l Detai ls 

T h e a t t e n t i o n o f t h e r e a d e r is c a l l e d t o t h e t y i ) i c a l 
v e s t i b u l e s i n b i g . 7 u s i n g d o u b l e d o o r s c r e a t i n g 
. sound - l ocks . s u r r o u n d i n g s t u d i o s . T h e d o o r s h a v e 
h e a v y c h e c k s a n d a r e o f e x t r e m e l y r i g i d m o u n t 
i n g . A c h a n g e i n s e c t i o n p l u s a s j^ecia l d o u b l e 
r u b b e r l i n e - c o n t a c t p r o v i d e s i s o l a t i o n . 

b ' i g u r e 8 s h o w s a < le ta i l o f t h e m e t h o d o f w i n 
d o w i s o l a t i o n d e v e l o p e d b y t h e a u t l u i r i n c o l l a b o r a 
t i o n w i t h X . l i . C . O u t o f t h i s c o n s t r u c t i o n m e t h o d 
a n o r i g i n a l m e a n s o f k e e j j i n g t h e i n t e r i o r s u r f a c e s 
c l e a n w a s d e v e l o p e d w h i l e e ( | u a l i z i n g i ) a r ( ) m e t r i c 
p r e s s u r e o n b o t h s ides o f t h e p a n e s . 

S o u n d p r o o f e d A i r C o n d i t i o n i n g S y s t e m 

T h e m o s t j x j t e n t i a l l y d a n g e r o u s c o n t i n u o u s g e n e r a 
t o r o f s o u n d a b o v e t h e m a x i m u m a c c e p t a b l e 
r e s i d u a l l eve l is t h e a i r c o n d i t i o n i n g s y s t e m . E x 
t e n s i v e a i r c o n d i t i o n i n g r e s e a r c h e s w e r e c o n 
d u c t e d a t t h e T i m e s S q u a r e s t u d i o o f M . B . C . i n 
o r d e r t i t o b t a i n d a t a i - x t e n d i n g o v e r t h e f u l l f r e 
q u e n c y r a n g e w h i c h t h e R a d i o C i t y S t u d i o s w e r e 
d e s i g n e d t o m e e t . The f o l l o w i n g p r o b l e m s w e r e 
d u e t o a i r c o n r l i t i o n i n g a n d t h e i r a c c e p t a b l e a t 
t e n u a t i o n o r e l i m i n a t i o n w a s essen t i a l : 

1 . -Any s o u n d o r i g i n a t i n g f r o m a n y s o u r c e a n y 
w h e r e i n t h e s t u d i o s e c t i o n a n d g e t t i n g i n t o 
d u c t s o r t a k i n g a n y d e t r i m e n t a l p a t h w h a t s o -
t \ ( r t h r o u g h d u c t w o r k . 

2. M e c h a n i c a l e q u i p m e n t s o u n d s t h r o u g h d u c t s . 
3 . T h e flow o f a i r f r o m e i t h e r f r i c t i o n o r t u r 

b u l e n c e . 
4 . T h e flow o f w a t e r a n d i j u m p s o u n d s i n p i p e s . 
5. R e f r i g e r a t i o n c o m p r e s s o r s , b o t h a i r b o r n e a n d 

s t r u c t u r a l t r a n s m i s s i o n . 
6 . S t r u c t u r a l t r a n s m i s s i o n f n i m a i r h a n d l i n g a p -

j x i r a t n s . 
7 . S t e a m a i r h e a t e r s . 

T h e C a r r i e r E n g i n e e r i n g C o r p o r a t i o n ' s t u b u l a r 
s y s t e m f o r sonn<l a b s o r i i t i t m w i t h i n a i r d u c t s w a s 

Figure 9 typical ly il lustrates the air condit ioning supply 
ductwork at a studio cei l ing. The straightaway sections 
receive the internal sound absorbers in the duct . 
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Figure 10 shows the canvas connect ion ind icated in the 
air condit ioning outlet of Figure 9 which provides isolation 
between the hung ceil ing and the sheet metal duct. The 
wood ground will support the plaque which distributes 

air from the outlet. 

e r a t i o n s i n q u i e t i z i n g t h e a i r c o n d i t i o n i n g s y s t e m . 
The h a n d l i n g o f t he a i r t o m e e t spec i f ic s o u n d leve l 

r e ( p n r e i u e i U s is a n i i U r i c a t e s t u d y in i t s e l f . 

Isolation of M e c h a n i c a l W o r k 

. M l e l ec t r i c c o n d u i t s h a v e been s o u n d - i s o l a t e d w h e r e 
t hey p e n e t r a t e s t u d i o s t r u c t u r a l w a l l s , b e i n g d i s 
c o n t i n u o u s i n t e r m s o f s o u n d i s o l a t i o n , a n d a r e 
a l s o s u j j p o r t e d S() as t o be r e s o n a n c e - p r o o f . Thi.--
a p p l i e s t o a l l p l u m b i n g . E l e v a t o r s a n d s team r i s e r -
h a v e l i k e w i s e r e c e i v e d d u e a t t e n t i o n f r o m a s o i m i l 
i - ( i | ; i l i nn s t a n d p o i n t . 

Isolation of Extraneous Sounds 

T h e s t u d i o s e c t i o n is a l s o i s o l a t e d f r o m s t ree t , a i r 
p l a n e , g r o u n d a n d o t h e r o u t s i d e e x t r a n e o u s uu'\>v. 
There a r e w i n d o w s o n l y o n t h e t w o o f f i ce l e v e N 

m the s t u d i o s e c t i o n o f t h e R . L . A . I h i i l d i u t , ' t o r 
t h i s r e a s o n . t ' o i U r o l r o o m s a n d o h s e r x a l i o n room.s. 
b o t h i ) ub l i c a n d t h o s e e s p e c i a l l y ] ) r f ) v i ded f o r the 
c l i e n t s o f . \ M > . C . a r e s o u n d p r o n f e d aga ins t t w o -
w a y d i s t u r b a n c e a n d a r e a c o u s t i c a l l y t r e a t e d , m o s t l y 
f r o m a r e v e r i ) e r a t i o n s t a n d j i o i n t i n c o n s i d e r a t i o n o t 
p r o g r a m l o u d s p e a k e r ^ . 

— . . e ^ i s 

—rr 

-a 

Figure I I i l lustrates some of the vert ical air conditioning 
ducts wrapped with soundproofing material on the outside. 
Similar ducts complete ly fill the duct shaft which runs along 
the entire west wall of the three-story studio, which may 

be observed by reference to Figure 7. 

e m p l o y i ' d . I t h a s b e e n s u c c e s s f u l l y adecp ia te . 

A t n o t i m e does t h e a i r at a n y p o i n t w i t h i n a n y 
a c i l u s t i c a l l y t r e a t e d r o o m s u c h as a s t u d i o v a r y 
m o r e t h a n .(X)4 ] ) o u n d p e r c u b i c f o o t . M o r e o v e r , 
t h e r e a r e n o a i r s t r a t i f i c a t i o n s w h i c h w o u l d d i s t i u ' b 
t h e i m i f o r m d i s t r i b u t i o n o f s o u n d w a v e s i n t h e 
s tud io . - . 

A c c e p t a b l e v e l o c i t i e s , s t r e a m - l i n i n g , channe l i n i ^ 
a n d a b s o r p t i o n a r e a I'ew n f t h e e l e m e n t a l c o n s i d -

THE N.B.C. RADIO CITY AIR 
CONDITIONING SYSTEM 

I n t he d e v e l o p m e n t o f b r o a d c a s t i n g s t u d i o < les ign. 
t he X . l ' i . C . r e < | u i r e m e n t s f o r l o w e r s o u n d l eve l s a n d 
f o r a i r c o n d i t i o n i n g h a v e i n t e r a c t e d i n such a w a y 
t ha t b o t h h.'ive d e m a n d i - d m o r e r e f i ned p r a c t i c e as 
n e w s t iK l i os w e r e b u i l t . i n U i l n o w the n a t u r i ' o f t h e 
c o n s t r u c t i o n m a k e s a i r c o n d i t i o n i u t ; a n ab.«^olute 
necess i t y . Ph is is because t h e c o n s t r u c t i o n is t h e r 
m a l l y e ( | u i v a l e n t t o a b o u t 10 inches o f c o r k so t ha t 
w h a t e v e r heat is e m i t t e d t o t he a i r can no t p o s -
-sibly escape b y n a t u r a l m e a n s . T h e beat e m i s s i o n 
is so g r e a t f r o m t h e o c c u p a n t s a n d the l i g h t > t h a i 
s t r a i g h t v e n t i l a t i o n w o u l d c rea te a v e r i t a b l i - ga le 
t o k e e p the s t u d i o t e m p e r a t u r e s d o w n t o KK) d e 
g rees w h e n it is h o t o u t - o f - d o o r s i n s u m m e r . 
M o r e o v e r , t h e d u c t s izes f(»r s u c h e x t r a o r d i n a r y 
a i r v o l u m e s w o i d d be p r o h i b i t i v e l y l a r g e . 

The e x p e r i e n c e s o f .X . I J .C . have d e m o n s t r a t e d 
t ha t p e r f o r m e r s a r e no t at t h e i r best un less t l u ' y 
a r e p i - r f e c t l y c o m f o r t a b l e . T h u s a • • t h e r m o s b o t 
t l e " c o n s t r u c t i o n j i l u s p r o \ i s i o n o f c i i nq ) l e t e h u m a n 
c o i n t o r t d e m a n d e d a i r c < m d i t i o n i n g . 

The i m p o r t a n c e o f t h e a i r c o n d i t i o n i n g s y s t e m 
Ie<l t o an e x p t ' i i d i t u r e o f dxcr a m i l l i o n d o l l a r s f(tr 
t h i s one m e c h a n i c a l s i - rv ice . Th is e x t r a o r d i i i a r v 
e x p e n s e w a s i ) a r t l \ c a u s e d b y the f o l l o w i n g spec ia l 
r e ( | u i r e m e n l s : 
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1. I n d i v i d u a l s t u d i o a u t o m a t i c r e m o t e c o n t r o l . 
2 . S u l x l i v i s i o n o f t h e 9 o c c u i ) i e d floors i n t o o v e r 

3(X) a i r c o n d i t i o n e d r o o m s . 
.Sound c o n t r o l . 

4 . H e a v y d u t y s e r v i c e o f 18 h o u r s e v e r y d a y i n 
t h e y e a r , a n d b r e a k d o w n p r o t e c t i o n . 

5 . N e a r l y 100 a u t o m a t i c a l l y i n d i v i d u a l l y c o n 
t r o l l e d spaces i n a d d i t i o n t o s t u d i o c o n t r o l s . 

6 . N a r r o w c o n t r o l - l i m i t r e q u i r e m e n t s . 
7. C e n t r a l i z a t i o n o f e ( i u i p m e n t f o r cp i i ck r e p a i r . 

I n a s m u c h as t h e o n l y w i n d o w s a r e o n t h e second 
• juid fifth floors, t h e N . l i . C . si)ace p r o b a b l y r e p r e 
sents t h e m o s t e f f i c i e n t c o l d s t o r a g e c o n s t r u c t i o n i n 
t h e w o r l d . T h e i n a b i l i t y o f hea t t o escape f r o m 
t h e s t u d i o .secticm d e m a n d s c o o l i n g e v e n i n t he 
d e a d o f w i n t e r . T h e o u t d o o r a t m o s i ) h e r i c c o n d i 
t i o n s a f f e c t o n l y t h e r e f r i g e r a t i o n l o a d a n d t h e h e a t 
i n g o f t h e o f f i c e s . 

L e t us e x a m i n e h o w t h i s a i r c o n d i t i o n i n g sys 
t e m f u n c t i o n s . 

The h u m a n b o d y d i s s i p a t e s i n a l l o f t h e f o l l o w 
i n g w a y s t h e hea t i t g e n e r a t e s : 

1 . C o n v e c t i o n o f c o o l e r a i r l a y e r a d j a c e n t t o 
s k i n . 

2. I ' v a p o r a t i o n o f s k i n s u r f a c e m o i s t u r e , w h e t h e r 
v i s i b l e o r i n v i s i b l e . 

.V R a i l i a t i o n t o s u r r o u n d i n g b o u n d a r i e s a t a t e m 
p e r a t u r e l o w e r t h a n t h e b o d y , s u c h as c l o thes 
a n d w a l l s . 

4 . I ' . xha led b r e a t h . 

?. H e a t i n m o i s t u r e o f e x h a l e d b r e a t h . 

T h e b o d y ' s a u t o m a t i c t e m p e r a t u r e c o n t r o l is 
c o n t a i n e d m o s t l y i n t h e v a r i a t i f i n i n t h e a m o u n t o f 
s u r f a c e s k i n m o i s t u r e t o be e v a p o r a t e d . T h i s n o r 
m a l l y v a r i e s i n a n a d u l t b e t w e e n .CX)17 t o . 0 0 5 
poun< l ])er m i n u t e . O n e v a p o r a t i o n t h i s m o i s t u r e 

Figure 1 2 — C l o s e - u p of remote central control board . V iew 
shows author operat ing the system for remotely obta in ing 

temperatures in 60 important rooms. 

l e n d s t o i n c r e a s e t h e w a t e r v a p o r c o n t e n t a n d h e n c e 
t h e r e l a t i v e h u m i d i t y o f t h e a i r . a n d t h e r a t e o f 
e v a p o r a t i o n is d e | ) e n d e n l o n t h e e x i s t i n g a t m o 
s p h e r i c r e l a t i v e h u m i d i t y a n d a i r c i r c u l a t i o n . T h u s 
r e l a t i v e h u m i d i t y c o n t r o l is a.•̂  v i t a l i n a i r c o i u l i -
t i o n i n g w o r k as t e m p e r a t u r e c o n t r o l . A s a m a t t e r 
o f f a c t , i n s u m m e r a n d m o s t p laces w h e r e w e f e e l 
o j i p r e s s i v e l y h o t . t he r e l a t i v e h u m i d i t v i s e x c e s s i v i -

Figure 13—Schemat ic d iagram showing flow of heat in air condit ioning system. 

r r f 

•I • 1 i L 

1 . 
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Figure 14—Refr igerat ion room. 

l y h i g h , a n d causes g r e a t e r d i s c o m f o r t t h a n t he h i g h 
t e m p e r a t u r e s o f t h e a i r n o r m a l l y e n c o u n t e r e d . R e l 
a t i v e h u m i d i t y c o n t r o l , t h e n , m a i n t a i n s t h e m o s t 
d e s i r a b l e r a t e o f e v a p o r a t i o n o f s k i n - s u r f a c e m o i s 
t u r e , t h e p r u n e r e g u l a t o r o f b o d y t e m p e r a t u r e . N o 
s y s t e m f o r h u m a n c o m f o r t c a n . t h e r e f o r e , ] ) r o p e r I y 
be l abe led a i r c o n d i t i o n i n g w i t h o u t r e l a t i v e h u m i d 
i t y as w e l l as t e m p e r a t u r e c o n t r o l a l l y e a r roun< l . 
r e g a r d l e s s o f w e a t l u r . I n t h e s t u d i o s , t e m p e r a t u r e 
is c o n t r o l l e d a u t o m a t i c a l l y w i t h i n p l u s o r m i n u s 

o f o n e d e g r e e o f t h e c o n t r o l p o i n t , r e g a r d l e s s 
o f t h e n u m b e r o f o c c u p a n t s o r t h e i r r e s j j e c t i v e ra tes 
«)f e m i t t i n g h e a t . 

F i g u r e 12 i s a c l o s e - u p o f t h e r e m o t e c e n t r a l 
c o n t r o l b o a r d . A n y c o n d i t i o n d e s i r e d i n a n y s t u d i o 
m a y be a t t a i n e d q u i c k l y f r o m t h i s p o i n t . T h i s i l 
l u s t r a t i o n s h o w s t h e a u t h o r o | ) e r a t i n g a n e lec t r i ca l 
s y s t e m f o r r e m o t e l y o b t a i n i n g t h e t e m p e r a t u r e s i n 
s i x t y i m p o r t a n t m i s c e l l a i u ' o u s r o o m s o t h e r t h a n 
s t u d i o > . 

F i g u r e 13 is a s c h e m a t i c d i a g r a m i n d i c a t i n g t he 
flow o f hea t i n t h e .sys tem. T h e r e a r e a t o t a l o f 
54 f a n s w h i c h f u n c t i o n s i m i l a r l y t o t h o s e i n d i c a t e d 
i n t h e s k e t c h . 

F o u r r e f r i g e r a t i o n c o m p r e s s o r s o f t h e c e n t r i f 
u g a l t y p e , u s i n g C a r r c i i c u n d e r ] ) a r t i a l v a c i u i m . 
t o t a l *HX) t o n s o f r e f r i g e r a t i o n ca j ^ac i t y . Th is is 

e ( | u i va len t t o a b o u t 2 0 . 0 0 0 ( b m i e s t i c r e f r i g e r a t o r s . 
' I h t b e r e f r i g e r a t i o n mach ine . ^ c o o l the s p r a y w a t e r 
w h i c h c o n d i t i o n s t h e a i r t o a f i x e d c o n s t a n t t e m 
p e r a t u r e a n d m o i s t u r e c o n t e n t p e r p o u n d , l i e a t 
is r e m o v e d Irom the a i r b y t h e s p r a y w a t e r i n 
s u m m e r , and t h e i n c o m i n g a i r has i ts w a t e r v a p o r 
content l o w e r e d by c o n d e n . s a t i o n , ca l l ed d e l u u n i d i -
l y i n g . \ \ l i e n t h i s l i a ] ) p e i i s t h e d r o p l e t s o f a t o m i z e d 
w a t e r b e c o m e l a r g e r . W h e n h u m i d i f y i n g t h e y r e 
duce i n s ize b y a v o l u m e ecpia l t o the t o t a l e v a i K i r a -
t i o i i . The r e f r i g e r a t i o n m a c h i n e s act as a i ) u m i i 
t o r e j e c t • heat t o t h e c o o l i n g t o w e r w a t e r w h i c h 
i s a t a h i g h e r t e m p e r a t u r e l e v e l t h a n t h e s p r a y 
wati T w h i c h IS c h i l l e d t o 3<S d e g r e e s . T h e c o o l i n g 
t o w e r s r e j e c t t h i s heat ( w h i c h o r i g i n a l l y c a m e f r o m 
the i )eop le a n d e l e c t r i c l i g h t s ) i n t o t h e a t m o s i ) l i e r e 
by p a r t i a l e v a j i o r a t i o n o f t h e 162 ,000 t o t a l g a l l o i i > 
p e r h o u r r e c i r c u l a t e d . T h e s e t o w e r s w i t h t h e i r 
h u g e f a n s , h a n d l i n g t w e n t y m i l l i o n c u b i c feet o f 
a i r pe r h o u r , c a n be seen f r o m .S ix th A v e n u e a t o p 
t h e 1 7 t h floor o f a n o t h e r b u i l d i n g i n t h e R o c k e 
f e l l e r C e n t e r p r o j e c t , b ' i g u r e 14 s h o w s t h e r e 
f r i g e r a t i o n r o o m . 

T h e m i n i m u m a m o u n t o f a i r i n t r o d u c e d f r o m 
o u t s i d e t o e v e r y space c o n d i t i o n e d is .^0 t i m e s t he 
a m o u n t w l i i c h w o u l d be b r e a t h e d by t h e m a x i m u m 
o c c u p a n c y . The a m o u n t o f a i r c i r c u l a t e d t h n n i g b 
e a c h s t u d i o is 4 t i m e s t h i s a m o u n t . 

The s u p p l y f a n s d e l i v e r 1 5 , 0 0 0 . 0 0 0 c u b i c fee t 
o f a i r ] )er h o u r t o t a l , b u t a l l t h e f a n s h a n d l e very 
n e a r l y t w i c e t h i s a m o u n t . T h e t o t a l p l a n t c o n 
n e c t e d h o r s e p o w e r i s 1 . 9 4 1 . A i r is h a n d l e d at a n 
a v e r a g e v e l o c i t y o f 1 ,000 fee t pe r m i n u t e . T h i s 
v a r i e s c o n s i d e r a b l y w i t h t h e d u c t w o r k d e s i g n a n d 
s o u n d r e c | u i r e m e n t s . T h e a i r t r a v e l s .2 o f a m i l e 
i n t h e l o n g e s t r o u n d t r i p r u n o f d u c t . 

C o m f o r t i s e s t a b l i s h e d b y t h e c o m b i n e d t e m 
p e r a t u r e , r e l a t i v e h u m i d i t y , v e l o c i t y a n d d i r e c t i o n 
o f a i r m o v e m e n t . D i s t r i b u t i o n is f r o m o v e r h e a d , 
t he s u p p l y a i r l e a v i n g p l a q u e s i n the s t u d i o s w h i c h 
a re h o r i z o n t a l w i t h t h e c e i l i n g . T h i s a i r is c f i o l e r 
a n d t h e r e f o r e m o r e d e n s e t h a n t h e a i r b e l o w i t . 
I t t h e r e f o r e g r a d u a l l y se t t l es t o w a r d t h e floor i n 
a b l a n k e t m e t h o d o f d i f f u s i o n , w h i c h t akes a n a v -

(CovtiiiKi-d Oil ("age 27. adfertising section) 

Figure 15 is a plan of the mezzanine r e c e p 
tion foyer. This c ircular room represents a 
difficult condit ioning problem not only be
cause of shape , but because of the open 

staircase to the ground floor. 
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LIGHTING NATIONAL BROADCASTING STUDIOS 
By H E N R Y L. L O G A N , E N G I N E E R I N G C O N S U L T A N T . H O L O P H A N E C O M P A N Y 

O. B. HANSON. OPERATING MANAGER, NATIONAL BROADCASTING STUDIOS 

T'H- lij^litiug problem, complicated as it was by 
the soiiic problem, ami further complicated, as it 
turned (nit later, by an intricate thermal difliculty. 
demanded extensive research and experimentation. 
I*"ach studio had to be so built that no sound could 
enter from another, nor from any part of the 
building, and that no sound could leave, except 
at the will of the control operator. The technical 
difificiilties begin to appear when it is realized that 
the studios had not only to be grouped in the sanu-
building; placed next to each other and on top 
of one another, with entrances from the same 
corridors; with the same ducts, pipes, tubes and 
other mechanical coimections tying them together 
for heat, ventilation, air conditioning, light and 
similar services, but had to be located in a building 
ne.xt to the S ixth Avenue Elevated Railway Sta
tion, so that the train vibrations would be trans
mitted through the steel framework of the build
ing containing the studios. 

T h e architectural and artistic handicaps can \K-
understood by considering the limitations imposed 
by sonic requirements. E v e r y material, every sur
face treatment, every shape, had to stand the test 
of sound transmission, sound absorptior., sound 
reflection, sound distortion and so on. I'-ven the 
glue with which the textile fabrics are fastened 
to the walls had be IK* specially sound insulating. 

The function of the studios being the i)roduction 
and control of sound, little explanation is re(|uired 
to show why windows and natural light were ruled 
out at the beginning. Areas that would admit na
tural light would also admit sound from the out
side world. T h e glass would introduce an inter
ruption into the sound-controlling surfaces of the 
studios. Adequate natural illumination could have 
been .secured oidy by windows in two walls, in 
many studios, thus requiring such studios to have 
two outside walls, which considerations of planning 
and economy would not permit. Other reasons will 
occur to the reader. 

Artificial light was therefore dictated by the 
nature of the requirements so that every studio is 
entirely isolated from the outside world although 
the building in which they are housed pushes its 
way far up into the sunlight. 

Experience with the lighting of previous studios 
led to the choice of twenty foot-candles as the de
sirable level of average intensity. 1-ower intensities 

had proved unsatisfactory. 
Experience also ruled out hanging fixtures. T h e y 

introduced distortions into the broadcasts, in the 
Chicago Studios, by sympathetic vibrations and 
sound reflections. In the F i f t h Avenue Studios, 
New Y o r k , their size, which was necessary to ac
commodate the wattage required, also interfered 
with the air conditioning. 

Several conferences were held to determine how 
to secure this intensity with visual comfort, without 
hanging fixtures, with reasonable wattage economy 
and architectural satisfaction. 

T h e following criteria were develoj)ed from these 
talks: 

1. T h e equipment should be flush in the ceiling 
with no projection below. 

2. T h e light should be sharply controlled so 
that bright glaring rays would not strike the 
eyes of the performers or spectators while at 
the same time the scores of the musicians 

T u t C I O F I L 

O d r c A L Ei -EMtxrs 
roo LicMT coiraa. 

S E C T I O N A N D P L A N O F T Y P I C A L H O L O P H A N E 
C O N T R O L E N S U N I T F O R N . B . C . S T U D I O S 
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and till' scrii)ls of the actors were generously 
illuniinateil. 

3. llnongli light should reach the walls to re
veal their <lecoration and a\'ii<l "siiotting" 
or "tinniel" effects. 

4. Suhicient light should he returned to tin-
ceiling by reflection from the floor and walls 
to overcome the contrast hetween the light-
producing areas and the rest of tlie ceiling. 

5. T h e efficiencv of the i((ui|)nient should he 
of the highest possible order to keep the 
]iower input within reasonable limits and 
to generate the least amount of heat so that 
interference with the air conditioning con
trols would be within a controllable range. 

f). T h e e(|uipment should be designed so that 
it would not ""sing"' with the broadcast by 
parts vibrating in sympathy with ])arlienlar 
notes, or by the whole acting as a dia-
]i inagm: and it should produce the >>ame 
acoustical residts a> th • •"floating" ceiling in 
order th.at the sonic characteristics of this 
specially-constructe<l costly ceiling would not 
be defeated by the holes jjunctured in it to 
receive the lighting units. 

T h e flrst criterion led to the study of '•built-in'" 
lighting. F lush , luminous rectangles were decided 
upon as being in harmony with the rectangular 
shapes of the studios. h'xiH'riments were made 

n 

Susp3nded l i gh t f ix tures used in the old N.B.C. 

quar ters were ru led o u t f r o m the new s iud ios 

because of s o u n d - d i s t o r t i n g charac ter is t i cs . 

: STAfiYiSTUI 

D i a g r a m showing i l l u m i n a t i o n sp read in var ious studios. 

with louvers, etched glass, opal glass, controlenses. 
mirrored, metal and prismatic reflectors. The com
bination of llolophane controlens and prismatic 
rtflector was adojited becatise it ga\e the greatest 
<»ut])Ut of light: controlle<l it more sharply. i)er' 
mitting the i)rincipal biani to IK- coulined to the 
work plane with a secondary blanket of softer i l
lumination for the walls and titjures of the i)er-
f(n-mers. and the prismatic reflector "fllled" out the 
lens best so that its lighted appearance was sati> 
factory. That is, the lens and inismatic reflector 
satisfled criteria .\'(»s. 1, 2 and 3 direct 1\-. 

C riterion No. 4 was met by giving the floors 
and walls fmishes that would retlect sufticient light 
baek onto the ceiling. 

The liftli crit(-rion ])roved a rc-al stiunblin<i block. 
1 he use of lenses solved the efliciency difliculty 

but the question of what to do with the heat that 
wdidd be generated in the metal housings above 
the lenses was a poser. Expernnents <|uickly limited 
the practical lamp size to 200 w-atts. Larger lamp> 
raised the oi)erating temi)eratnre of the e(|ui|)ment 
too nuich. That also x-tth-d the spacing (d' the 
u.nits, as with 200 watt lam])s on the sending end 
and twenty foot-candles on the receiving end simple 
arithmetic ^ave the answer to how many lanijis 
w t-re needed for each studio, and what their spacin:,' 
should be. 

However, that merely brought the investigation 
to the |)oint where we w(-re satisfied the ecjuipnient 
would operate without failurt- or deterioration 
under tin- ti-mperatines developed in its interior; 
but that wasn't enough. I'.acli studio was a "box" 
within a "box." the inside chamber Ix inii separated 
from the outer by a cradle of felt-covered 
•"springs."' The s])ace bi-tween. almve the ct-ilini; 
ot th«- inner ""box."" was fllled with ducts carryin:..; 
the air conditioning currents. Meat released from 
the light hoods that penetrated into tliis space would 
afTect these currents and ])lay havoc with the con
trol of the air conditioning system. there wa> 
further t x])erimentation. 

The aim was not otdy to <lrive as much nf the 
light generated by the lamp out thronsjjh the lei-s 
as ])ossible. bm also to send the heal out tin 
same ivay. The degree of sticce-s that enrleil the 
e.x])eriments is measured by the flgnres of the 
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PL»N AND SECTION OF 
DUPLEX HOLOPHANE 
CONTPOLEN5 UN IT 

SECTION AND PLAN OF 
TYPICAL HOlOPMANt CONTROLtNS 

UNIT ron N-B C STUDIOS 
WITH LOW CEILINGS 

linal test showing that only ten per cent of the 
heat generated leaked out through the housing 
into the space around it. the rest going out hy way 
i)t the hnitdiii (if the unit. Curionsly enougli. the 
eqnipnient in its final form controls thermal energy 
even hetter than it does light. 

A cross section through a ty])ical unit is shown 
above with the oi)tical elements, the thermal 
control elements and the sonic control featnre^ 
indicated. A n examination of this illustration 
-hdw- that the -aim- \>:iv\> .nui line- ciiiiti<il twii 
and even three kinds of energy. That is particn-

P L A N O F O U A D R U P L E X H O L O 

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

larly true of the lens which is a nearly perfect 
transmitter of huninous energy, a fair insulator for 
sonic energy (particularly when damped with felt 
aronnd the cdm^) . and a good transmitter fo r the 
short-wave length thermal energy, usually referred 
til a> " r a d i a i U heat." 

Sonic control wa.s achieved by dam]>ing all i)arts 
with a tendency to <liai)hragm action, such as the 
lens and the relUctor. with felt, and l)y tying all 
metal parts and the e iU i re assembly rigidly together 
to prevent rattles, then by covering it all over tlie 
outside where it projected into the space above 
the ceiling with the .same sound-absorbing material 
used in the '"tlilating"' ceiling, so that the ceiling 
merely "bent" aroimd it and contiiuied on u n 
broken, sonically speaking, although optically the 
ceiling sto|)i)ed at the edges of the imits. 

T h e various ceiling heights complicated matters. 
The largf anditorinm stndio goes throngh nearly 
four stories. T h e clear height from finished f loor 
to ceiling is thirty-eight feet. Some of the o n e 
story studios a r e at the other extreme being only 
SJ / , feet high. Xormally these great ditTerenees 
would be reflected in proportionate wattage 
changes. T h e higher the ceiling the more the 
wattage. T h e u.se of the len.ses made it possible to 
reconcile this wide range of heights icitlioiit pro-
/unlioHofc chaiu/cs in tC(itta</c. 

A convex lens, bulging slightiv downward into 
the r o o m , w a s selected for the lowest studios with 
a light spread fo r the principal "beam" of 9 0 ° . 

A flat lens w a s used in the two -story studios 
that compressed the same quantity of light into 
about a .̂ 0*̂  spread so that the greater height w a s 
compensated fo r by "squeezing" the light into a 
narrower coin- and pntting as much onto the work-
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S i g u r d Fischer 
NATIONAL BROADCASTING STUDIOS. ROCKEFELLER CENTER. NEW YORK CITY 

REINHARD AND HOFMEISTER; C O R B E H . HARRISON AND MACMURRAY; 

H O O D AND FOUILHOUX, ARCHITECTS 

P L A N O F TRIPLEX H O L O -

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

ing plane with the same average wattage per sc|uare 
foot of area, as for the lower ceihngs. 

T h e same lens was used in the four-story studio 
hut the lamp and reflector settings were changed 
to "squeeze" the light still more, this time into 
aliout a 3 0 ° heam so that again the satnc avciayc 
wattage could he used to secure the desired in
tensity. 

T h e diagram on page 90 will make this clear. 
Measurements taken since the installation has heen 
coni])leted show that the average wattage per 

sqnare foot for all the studios is a little under tour, 
and the average intensity is a little l>etter than 
twenty foot-candles. 

The engineering requirements of the lighting 
system were so rigid that architectural considera
tions were suhordinated, but all comments that 
ha\t reached the writers dealing with the archi
tectural features of the lighting have praised them. 
Perhaps this is evidence in favor of the viewpoint 
that holds the surest way to beauty is to satisfy the 
'"function" of a "creation." 
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PANEL HEATING 
By A L F R E D R O T H . Architecf* 

Panel heating, initiated by Richard Crittall & Co., 
L t d . , London, is a warm-water heating system, with 
water circulation by pump or gravity. Heat is 
tran.smitted to rooms, not by radiators or exposed 
pipes, but is literally radiated into the rooms by 
means of warm surfaces of plaster or other suitable 
material (generally with the aid of concealed coils 
in walls, floors, and especially in ceilings). 

The heating effect of this system is fundamental
ly different from the one attained by radiators. W e 
know that heat can be emitted either by convection 
or by radiation. I n ordinary heating units (radia
tors, pipes), both kinds of heat emission are in 
effect, one more, the other less, depending upon con
struction and position of the unit. I n heat dis
tribution by convection the air surrounding the unii 
has first to be brought to the desired temj^erature 
and then carried into the room. This results in 
a constant air circulation. Contrary to this, in heat 
distribution by radiation alone, no practical rise in 
temperature affects the air between the heat-emit
ting and the heat-receiving bodies. 

Panel heating is based on this principle of heat 
disjiersion almost entirely by radiation. A s a re
sult, a characteristic of the system is that the effect 
of warmth is perceived before a thermometer, pro
tected against radiation of heat, registers the de
sired room temperature. 

W e have all been so accustomed to surrounding 
ourselves with an indoor atmosphere of hot air in 
winter that at first it will be difficult for many to 
realize that they can be kept comfortably warm by 
radiant heat, even in air considerably cooler than 
7 0 ° ; but experience has shown conclusively that 
this is the case. 

I n the panel-heating system, in the ordinary case, 
a portion of the ceiling radiates heat downward into 
the room; this radiant heat is reflected at various 
angles by the walls of the room, the furniture, and 
so on, and impinges on the occupants from above 
and from all sides. T h e radiant heat is absorbed di
rectly by the surface upon which it strikes (in pro
portions which depend upon the nature and color of 
the surface) , and thus warms the occupants, the 
furniture, the floors and. to a lesser extent, the walls 
of the room. So far the air of the room has played 
no part in the process, but the warmed walls, furni
ture, and even the occupants, of course, give out 
heat slowly to the air, so that it is warmed some
what by a "secondary convection" (although at a 
nnich lower rate than with ordinary heating sys
tems). The result is that the occupants can be kept 
as comfortable by mild radiant heat as in the or
dinary 70° room temperature, although the air itself 

•Application in U . S . A . by Wolff & Munier. Inc. . Engineers. 
N . V . C . Article translated by A . Frey . extracted from Scliweiser-
ische Bauseitvng. Zurich. 

Stewar t Bale 

Norris G r e e n Pavilion School , Liverpool , England . A feature 
of this school is the close relation of classrooms and out-of-
doors. Panel heating makes this opening of the rooms pos
sible for the entire year. 

O p e n - A i r School in A m s t e r d a m , H o l l a n d . J . Duiker, arch i tec t . 
Every classroom in this vert ical arrangement has a c o n n e c t e d 
terrace for out-of-door teaching . 

Classroom interior, O p e n - A i r School in A m s t e r d a m . W i t h 
panel heating in cei l ing, heat is radiated downward (not 
c i r c u l a t e d ) , permitting open windows during cold weather out 
of doors. W i n d o w areas may be large without much heat loss. 
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is .several degrees lower in tem])eratni-e than i> 
usual with any other form of heatin.i;. 

I n the hrst experiments, coils were embedded in 
walls, floors, and ceilings. It has been fonnd, how
ever, that heat irom ceilings alone is sufficient in 
most cases. T h i s might seem paradoxical at hrst 
because with ordinary steam or hot-water heating 
we endea\(ir to place heating surfaces as near as 
possible to the floor level (under window^, fur e\-
a.nq)le). In regard to heat transmission by convec
tion this conclusion is right, since heated air tends 
to rise, h'or panel heating, however. oi)eratiiig al
most exclusively by radiation, this conclusion is ont 
of consideration. The radiation from the surface 
of the temperately-heated ceiling is mild and even. 

T h e water used for heating is never heated to a 
teiuperattin- greater than 1.^5°. and the radiating 
sm'face reaches a tem])eratin-e of aliMni 120 . The 
warmth is the more agreeable when it is mild. Low
est surface temperatures and largest heat-ra<liating 
areas, evenly distributed over the entire room, give 
best results. The heating effect coming from above 
is not only agreeable but is perceived as natural. 
becau.se we are u.sed to it from the sun. It would 
.seem that with a surface radiating heat from the 
ceiling, the floor \\nul<l l>e cold, but actuallv the 
Hoor is the warmest sjiace a|)art from the ceiling. 
T h i s is due to the fact that the radiant heat not only 
strikes the human bodies, but every objict in the 
room and esi)ecially the floor directly imder the 
ceiling, which absorbs the heat and become s a radi
ating surface. 

I'aiiel heating requires the biu'ying of coils of 
>teel pii)e in the building construction, immcdiatelx' 
behind tlu- surface which is to radiate the heat. 
W ater is circulated through these coils at a tem
perature which is made to vary accordinj,' to the 
weather. Meat from the water is conducted 
through the metal of the pipe and through the con
struction materials to the plaster .sm face which is 
kept warm, the pipes being so spaced as to main
tain an api)roxiniatc uniform tenqu'rature for the 
whole area of the jianel. 

T o obtain the desired results it is necessary to 
ha\'e intimate contact between the pipe coils and the 
l.iiildinu; construction which forms the ])anel. This 
has been achieved both by casting the coils in the 
bottom of a st(jnc concrete arch and. in this coiuUrv. 
In hanging the coils at tlu- susi)ended ceiling level 
and applying the wire lath ainl plaster dire-ctly to 
the coil i)ipes. T h e advaiUagc of the latter method 
(which better fits the usual American construction) 
is that there is a smaller mass to heat and cool, with 
the result that the system responds more quicklv to 
the rapid changes in tenq)eratnres encounteretl here. 

Heating panels may be located behind any type 
of building material which has a fairly good ciuHi 
cieiu <if heat conduction. In l'',n^land it is cpiite 
commoji to place j)anels which, for various reasons, 
are not in the ceilings, behind marble bases, or 
nnder terrazzo floors. There have been a munber 
of cases where heating panels have even been 

Norr is G r e e n Pav i l ion Schoo l , L i v e r p o o l , Eng land . H e a t i n g 
panels a t ce i l ings of c lassrooms a n d cor r idors are i n d i c a t e d 
by dark areas. 

A t y p i c a l ce i l i ng pane l , show ing p i pe coi ls, a n d risers and 
returns at co lumns . 

fH5555 • • • • a 

Sect ion o t floor w i t h coi ls suspended at c e i l i n g . The coils 
w i th f r ame are suspended t o the steel floor f ramework . 

C O B - K 
I N & L H - A . T I O N 

^ P A N E L P I P E S V>/ lReD T-O F L A , T B ^ R - S 
P1_«>.T B A i e S A T N O T M O R E T M A . N • • 6 ' O.C. 

Deta i l o f c e i l i n g , show ing suspension o f p ipes . M e t a l la th 
is a t t a c h e d t o these p ipes . The p ipes are then e m b e d d e d in 
a spec ia l p las ter su i ted t o heat r a d i a t i o n . The space above 
the p ipes and p las te r is fliled w i th cork insu la t ion . 
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located behind large mirrors, and the mirror surface 
actually radiates heat, as well as reflects light. 
W ood and similar porous materials do not make 
very .satisfactory heating panels, because of the re
sistance they offer to the conduction of heat from 
the coil to the surface of the panel. 

The u.sual panel surface, of course, is plaster, 
and this is practically the invariable surface in the 
case of a conventional coil location in the ceiling. 
Through the use of a special grade of plaster, rein
forced by the application of "scrim" troweled into 
the freshly-applied white jilaster. any danger of 
cracks is overcome. T h e scrim becomes eml)edde<l 
in the plaster in such a manner as to be practically 
invisible ( except that it gives a "textured" surface) . 

The metli()d of heating hot water for the i)anel 
heating .system depends entirely on the require-
nunts of the building and the desires of the owner. 
Coal , oil or gas may be u.sed as a fuel; or steam 
from a central distribuling system can be used with 
a hot-water converter for panel heating. The hot 
water for the .system can be circulated either by 
gravity <ir by punij); i)iimp circulation is i)referable 
as it results in smaller \i'\\)C sizes and more ra])i(l 
heating and cooling. With circulation by cooled 
water tin- system can ;iid in keeping rooms coni-
f(irtal)lc in summer. 

Panel heating, due to the fact that it is entirely 
concealed and an integral i)art of the construction. 
.1,'ives the architect a wide range of treatment in the 
design and finish of the rooms. Th i s is of special 
iniixirtance from hygi»'nic and aesthetic stand
points. 

It is of course necessary, owing to the construc
tion, that the architect and builder, as well as the 
luating contractor, work in conjunction both as to 
the design and installation of the system. The coils 
and branches must be installed before pouring the 
arches ( i l embedded therein), or before applying 

Sanatorium Paimoni in Finland. A l v a r Aal to , architect . H e a t 
radiat ing units are here visibly appl ied at ceil ing, affording un
obstructed floor area and flexibility in lighting and vent i lat ing. 

4 

Sydney N e w b e r r y 

Interior of Sanatorium Paimoni. F inland. Alvar Aalto, architect. The requirements of rooms for tubercular patients do not 
demand evenly distributed heat but concentration upon the foot-ends of beds. Pure air is also essential. Panel heating 
makes possible the opening of windows without exposing the patient to the danger of catching co ld . The advantage of 
this method of heating for the operat ing room is obvious. 
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wire lath and plaster ( i f hung ceiling panels are 
used). .Ml pipe work is welded and tested in order 
to prevent any danger of leaks. T h e small loss of 
time due to the installation of panel heating at this 
stage of the construction is more than oflset by the 
saving in time effected in the finish of the buildini; 
owing to the omission of radiators and grilles. 

Panel heating has been installed for some years 
in many types of buildings, such as hospitals, resi
dences, otTice buildings, and public buildings, and 
it has akso found special uses, in oj)en-air schools 
(where, because of the radiant heat, the occupants 
feel warm while the windows are open) , and the 
heating of tile floors aroimd swimming pools. 

Frotn the standpoint of comfort, and of the pre-
.servation of perishable materials, the advantages of 
panel heating are as great as from the aesthetic 
standpoint. In common with all hot-water heating 
systems, the amount of heat liberated can he regu
lated easily and conveniently, at the central boiler 
])lant. to suit the requirements of the weather, so 
as to avoid the overheating (in average mild 
weather) which is so char.acteristic of most steam 
heating systems. However, panel heating enjoys 
further advantages which are not present in other 
hot-water heating systems; these are derived 
from the essential feature, that radiant and not 
convectcd heat, is used. Th i s radiant heat will 
maintain complete comfort with an air temperature 
several degrees lower than is necessary with other 
methods of heating. T h e result of this cooler air 
is a delightful sense of freshness, without any chill. 
A t the risk of repetition, the poim should here he 
-Stressed that the radiant heat from the panels is 
jiicked up directly by the skin and clothes (as well 
as by the furniture and floors ). which are thus kept 
comfortably warm in air considerably cooler than 
when the only source of heat is the air itself. 

Panel heating thus offers a comfort which is 
somewhat analogous to out-of-door living. As a 
result we become accustomed to panel-heated rooms 
immediately. In addition, this method of heating 
creates living conditions which eliminate the haz
ards occurring through change from outsi<le to in
side temperatures, such as catching cold. 

F r o m an operating jioint the installation of panel 
heating shows considerable economy. T h e average 
outdoor temperature, throughout the heating season, 
is in the neighborhood of 4 2 ° ( N e w Y o r k C i t y ) ; 
with 7 0 ° room temperature, the temperatm-e dilter-
ence from indoor to otitdoor averages 2 8 ° , while 
with panel heating it will only average about 2 0 ° . 
I n the Brit ish Embassy Building, Washington, 
D . C , which was the first installation of panel heat
ing in this country, it has been found that there was 
a saving of at least 40 per cent in fuel. 

Panel heating forming an integral part of the 
.structure has theoretically or practically no influ
ence upon floor layouts. I t even underlines the 
free disposition of partitions which skeleton con
struction has made possible. A further advantage 
of the complete disappearance of heating units is 
in the space gained for furniture. 

Pipes for panel 
are welded. 

heating as installed in the United States 

Hot water 
metal lath 
ton, D. C . 

pipes placed under the beams before applying 
and plaster. British Embassy Building, Wash ing-

Heat ing coils are e m b e d d e d in plaster at ceil ing—with mini
mum mass to be kept at even temperature. 
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Section of typical classroom. 

V E M - r 

n B o v s 

Plan of typical classroom and central 
serve two classrooms at each floor leve 

.-. .-, • ; 

o 

4 

fair hall. Stairways 

Diagrammat ic indication of heat from cei l ing panels of pro
posed O p e n - A i r School in Zur ich , Switzerland. ( I ) Ver t i ca l 
direct ion of heat radiated from cei l ing . The air within class
room is not heated. (2 ) The opening of doors or windows 
does not upset heat radiat ion. ( 3 ) C i r c u l a t i o n of air by 
ordinary wall radiator methods. ( 4 ) W h e n radiators are 
p laced beneath open windows, heat escapes and cold air 
takes the place of the lost heat. 

It is well known that the heating of air reduces its relative 
humidity. In severe winter weather the air that has been 
heated from a very low temperature to about 7 0 ° is actual ly 
drier than the summer air of deserts. 

Proposed open-air school in Zur ich . Switzerland. A . Roth, architect . In recognition of the effects of panel heating, the 
classrooms are disposed for admittance of light and sun from two sides and for cross ventilation. E a c h classroom, to the 
southwest, has a balcony upon which glazed doors open for the entire width of the room. By this arrangement the class
rooms may be converted to out of doors without having pupils leave their seats. 
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Buildinq dunnq Nov 1932 token at base 
Above b o s * 
Bslow base 

Pijlures derioim porctn+aq» cKonge from base 

f'/oer space for new building con-trocts 37 stairs 9asf 
of f h r Roekif M*s; Perm,? voluoi'ons far Pocki^ Mf 
and Pacific Coast S f o i e s 

Co'i/r,^t A-r—r'tran Mop fo. A/ V. .<'»/»»ffl/c/.«̂  SOIS 

BUILDING TRENDS AND OUTLOOK 
By L. SETH S C H N I T M A N , Chief Stafistician. F. W . Dodge Corporation 

C onstruction contracts awarded in the 37 eastern 
states dining the full year \'K^^ amounted to $1.-
256.000.CXX) as contrasted with the total of $1,351.-
000,000 for 1932; this, it is seen, is a «lecline of 
about 7 per cent between the two years. For the 
first half of 1933. contracts were running 35 per 
cent behind the corresiionding period of 1932: thus 
it is clear that during the final half of the year a 
considerable s])eeding up in contracts took place 
even though such improvement was not (|uite suf
ficient to offset completely the loss recorded during 
the initial half. 

F o r December alone the contract total ann'unted 
to $207,209,500; this was a gain of almost 2X ])er 
cent over the November total of SK)2.330.6(X) 
which itself was almost 12 )̂er cent larger than in 
< )ctol)er. In fact, the December contract volume 
was more than 2y2 times as large as the total rec
orded in December. 1932. Increases over De-
eember. 1932. were tairlv ,!.;eneral both as to geii-
graphical location and as to major construction 
ty])es. Thus , for residential building the gain aj)-
proximated 85 per cent; for nonre>idential build
ing. December awards were twice as laruc' as those 
reported a year earlier; while for i)ublic works and 
utilities combined. December contracts were more 
than three times as great as the total sh()wn for 
December. 1932. 

It is of interest, too. to indicate that out of the 
December total of $207,209,500 for all awards east 
of the Rockie>. publicly-financed contracts ac
counted for $155.8f)2.8(X~); this represented about 
75 per cent of all contracts for the moiub. 

MATERIAL PRICE MEASURING ROD* 
The prices in this tabulat ion enable one l o 
visualize at a glance the main trend of the 
material market. Their significance does not 
extend beyond tha t point, and the explanation 
below should be read carefully. 

F. W . Dodge Corporation Composite Prices 
as Indicated in Explanation — 

Mater ial 

Portland Cement 
Common Brick 
Structural Steel 
Lumber 

This Month Year 
Month Ago A g o 

$2.20 $2.20 $2.05 
12.34 12.34 1 1.75 

1.65 1.65 1.60 
16.44 16.37 15.50 

Prices given In this comparison are com 
posite and do not in all cases refer to one 
Item. For instance, the price of structural steel 
is the composite of prices of shapes and plates 
f.o.b. Pit tsburgh; the price of lumber is a com
posite of five items of Southern pine and five 
Items of Douglas f ir f .o.b. mill; the price oi 
cement is a composite of prices in fourteen 
dif ferent cities per barrel , carload lots, to con
tractors; price o f brick Is composite In fourteen 
cities per M, del ivered on the job. 

' . A s I ' l e v i d i i s l y |iiil>1isliL'il in ('uncral Biiildinii Contractor. 
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C O S T S 
NOT INCLUDING GARAGES 

HOUSE @ 20« CU FT. 
LAND @ $ 2 . 0 0 SQ F T . 

FINANCING. PROFIT. ETC. 15% OF ABOVE 
TOTAL COST 
MONTHLY COST @ lO'A YEARLY 

T Y P E 

A 
$ 2 7 2 1 . 0 0 

2 7 68.00 

52.7 9 

T Y P E 

B 
$ 2&Z3.00 

I 15 0.00 

4 9 1400 

T Y P E 

c 
t s I 35.00 

/ 2 6 0 . 0 0 

fc590O 

42.12 

T Y P E S 

D E 
$ + 5 1 4 0 0 

2932 0 0 

1117.00 

a563 .oo 

71,38 

O N E G A R A G E BLDG., LAND FINANCING ^ PROFIT TOTAL COST 4 I 0 5 8 0 0 

MONTHLY COST & 10% YEARLY $B 62 
D A T A 

TOTAL AREA OF BUILDINGS: 50.182 SQ.FT. COVERAGE 4<i% 
AREA OF BLOCK: I08.976 SQ. FT AVERAGE AREA OF GROUND PER PROPERTf I530 sq.FT 
T O T A L NUMBER OF HOUSES : 82 OF G A R A G E S : 66 
TOTAL COST OF LAND $217,952. AVERAGE COST OF LAND PER PROPERTY $ 2658 
TOTAL COST OF BUILDINGS $ 503.236 AVERAGE COST PER BUILDING $ 5698 
TOTAL COST OF DEVELOPED PROPERTY $521,166 AVERAGE COST PER PROPERTY $ 6356 

PRELIWVINABY STUDY FOR 
A BLOCK OF SINGLE E^JVVILY 

HOUSES AND G A R A G E S 

PREPARED FOR 

T H E A R C H I T E C T S M U N I C I P A L C O U N C I L 
OF T H E 

P H I L A D E L P H I A C H A P T E R OF T H E 
A A V E R I C A N I N S T I T U T E O F A R C H I T E C T S 

BY 

E D M . U N D B . G I L C H R I S T 
OF THE PLANS COMMITTEE 

A R C H I T E C T 

l - I Z - 55 

T H I R D ruoon 

D SECOND FLOOR 

FJRST F L O O R 

' ^ ̂ 1 .! 
1 

" B R " 

1 
L* Mis 

'.•'X'.'' y\.z-r.':-

TYPE 

A 

T H I R D F L O O R 

-

1̂  

T H I R D FLOOR 

1 a L R t' • • S R n l 

SECOND F L O O R 

F I R S T F L O O R 

D E T A I L P L A N S 
l a B C D a o O M 
IB L I V I N G ROOAA 

DO D I N I N G B O O M 
n K ITCMtN 

n M c A T i R a o o w 
L L * U N D B V 
C C A R f c C t 

B 

THIRD 
FLOCB 

3RR» 1 "tut 1 

StCOHO »LB>i DR 

K 

l< C !• dl 
H 1 F I R S T 

FLOOR 

F I R S T F L O O R 

O B J E C T I V E S O F H O U S I N G 
P R O J E C T : 

(1) To provide individual houses 
and garages (60 garages, 82 
houses) for those af ford ing rents 
as indicated, on land in the cen
tral section of Philadelphia (or 
elsewhere of similar value), now 
slum areas. 

(2) To give maximum pr ivacy f rom 
the street by placing all garages 
directly on surrounding streets, 
and fronting majori ty o f houses 
on courts with pedestrian access 
only. 

(3) To eliminate all lesser and 
wasteful subdivisioning of main 
blocks, such as alleys and minor 
streets to reach rear yards and 
garages; to restrict vehicular t ra f 
fic to the periphery o f the block. 

The average room rent is $8.65, 
counting baths as half rooms, and 
living room and dining rooms, and 
kitchen and dining rooms, as room 
and a half. 



E L E V A T I O N ! 

E L E V A T I O N - 2 

P L O T P L A N 
O lO t o M 4 0 VO 6 0 

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

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

CONSTRUCTION CODE APPROVED, 
MONEY FOR PRIVATE BUILDING CONSIDERED 
The (-Ode of C'ompetition for the Coii.siruction IiidtLstry was approved by President 
l \«iDsevelt on January 31 and ĝ oes into ettect on the thirtieth da}' tliereafter. I t covers 
the de.^^ij^ninj^ and the constructing^ of building^s and other "ti.xed strtictures . . . in tended 
for use in industr\. commerce, sanitation, transj)!irtatiim, conmiunication. Hood control, 
power development, reclamation and other similar projects or services." 

The Construction Code permits branches of the industry to orj>anize themselves a> 
divisions, each of which may suljmit a specialized code which when ai)i)roved becomes a 
chapter of the Construction Code. Thus, the term "division" means "a branch of the 
industry which has been or may hereafter be defined in a ])articular chajiter of this code." 

The Construction Code as approved consists of an opening chapter of <»^eneral 
provisions and such divisicni codes or chai)ters as were read>- for submission alonjz: w i t h 
the g'eneral provisions. Chapter i j^overns the industry in so far as it has not yet 
organized itself under approved division codes. The architects' code, when signed by 
the President, becomes a chapter of the Construction Code. 

Administrative ftmctions are exercised mainly by a Construction Code Author i ty 
and I ) i \ isional Code Authorities, which include non-voting members appointed by the 
Admimstrator of Title I of the National Industrial Recovery Act. The jtrimary object of 
the code was understood to be regulation of competition between employers. The si)onsors 
of the code, assuming that the general interests of labor woidd be sufficiently protected 
by the non-voting members, made no ])rovision fo r labor representation on the various 
code authorities; division boards, each containing two representatives of labor and two 
of employers, under an imi)artial chairman, were empowered to liear local complaints 
with reference to hours, wages and conditions of emi)loyment. 

The ])rincii)al delay in formulating an acceptable code arose over the question of 
labor representation. The solution finally reached is a Nati(nial Construction Planning 
and Adjtistment Board of twenty members, one-half labf)r. tinder leadership of a Presi
dential ai)pointee. together with stipplementary regional bimrds. This arrangement 
leaves intact the ])ower of eni])loyers to administer those parts of the code which deal w i t h 
competition among themselves, btit ])rovi(les for joint administration by labor and 
employers of many important and troublesome labor ])r(d)lems. 
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A ininimuin of 40 cents an hour for unskilled labor is established, together wi th a 
forty-hour week, rising to forty-eight hours under certain conditions. Wages and hours 
niav- be reconsidered b}' the Plaiming and Adjustment Board, which is also to handle 
jurisdictional disputes between labor unions. 

The approval of the Construction Code in its i)rc.scnt fo rm does not comjjlete the 
projected organization of the construction industry, but it clarifies objectives and sets up 
luachinery which should facilitate further progress. Organization of the construction 
industry in accordance wi th the princijdes embodied in the code is a first step toward 
rehabilitation. The next logical step is organization of credit facilities for private con
struction projects. (A reprint of Chapter 1 of the Construction Code wi l l be found in 
this issue.) 

POSSIBILITIES FOR RESIDENTIAL BUILDING 
A residential building revival could do much to provide the basis for a sustained recovery 
in business. lUit is there any real economic demand for housing? I f there is a demand, 
shall goxcrnment i)rovide the senior financing or shall the conventional sources of 
mortgage money produce the funds? What of the disparity between building material 
prices as a group and the general price level ? What of the distressed residential properties 
that now can be purchased f rom mortgagees in possession at prices far below present 
replacement costs? These are a few of the questions which must be answered before 
private credit can be expected to flow effectively into residential building projects. 

Fortunately these conditions are recognized both in and out of government circles. 
The Real ] Voi)erty Inventory which is now in process in 6v3 cities has as its basic func
tion the determination of existing housing facilities in those centers. The announced 
purpose of John H . Fahey, Chairman of Home Loan Bank Board, to seek additional 
enabling legislation f rom Congress to permit a broader program of home financing is 
another piece of evidence that some of the factors are being isolated. The study of 
modernization possibilities both by the Home Owners' Loan Corporation and the 
Housing Division of the P W A is still another avenue of investigation. 

The extension of Federal Savings and Loan Associations is being actively^ furthered, 
especially in those sections of the country where existing financing facilities are unable 
to sujiply needed funds for home-building. A t the same time Congressional Committees 
are investigating numerous plans to supplement the existing governmental financing 
machinery, not the least important of which involves the establishment of a Central 
.Mortgage I'anking System. Already- a bill has been introduced in Congress to gitarantee 
the principal of the bonds of the Home Owners' Loan Corporation where hitherto they 
were guaranteed by government onl}- as to interest ])ayments; in addition this same bill 
provides fo r a $3,(X)0,000,000 increase in the issuing power of bonds of the Home 
Owners' Loan Corporation and that about 50 i)er cent of this amount be made available 
for the erection of new homes. 

In some quarters in Washington a plan has been advanced which proposes that the 
government accept part of the risks customarily taken by equity-holders and those supply
ing junior financing. Under this proposal the government would advance i)erhai)S up to 40 
per cent, of the value of a housing project at a nominal rate of interest and with a long 
period of amortization, selling the first mortgage bonds secured by the jiroject to 
investors, both private and institutional. 

These plans all have active sponsorship in important quarters. What is needed now 
is a coordinating agency of government to investigate their merits individually and in 
relation to the whole. The focal point of the ])roblem inheres in the restoration of 
residential building activity. 

There appears some reason to believe that in the near future a broad review of all new 
governmental units directly and indirectly interested in the revival of residential building 
w i l l be undertaken in order to ajipraise the effectiveness of existing instruments of 
government and to provide the basis for such supi)lementary aids as appear indicated. 
This would materially clarify the present outlook for residential building mortgage 
monev. since such a coordinating analysis shoitld tend to disclose, first, the need for 
building: secondly, the ability to sui^ply the demand, if any is found to exist; and, finally, 
whether the nn^ney should be supplied by government alone, by private capital alone, 
or by both in a soundly conceived cooperative effort. 
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W i d e W o H d 

Boulder C i t y , Nevada — a housing deve lopment for workers employed 
in the town and on the dam. A t left center is shown the new 
public school; to the right of the school is the post office. 

R E P L A N N I N C O L D AREAS FOR N E W H O U S I N G 

By J O S E P H PLATZKER, Secretary, East Side Chamber of Commerce. New York Ci ty 

I t is now timely that we should try to settle the 
issues l)ehind the clashing viewpoints of the archi
tects and city planners who insist that low-cost 
housing should be planned in the outskirts of our 
cities in order to depopulate our slums as opposed 
to those who ask for re-housing and re-planning 
the blighted and slum areas in a well-balaned 
clearance plan. 

The chea]) land cry is indeed a fallacy in more 
ways than one. Cheaj) land is idle land where no 
ex|)enses have been made for improvements and 
where the city itself has furnished no services. 
Clarence Stein, architect, is a champion of cheap 
land development; the recent Federal loan he re-
ceive<l for his Hillside Housing Development in a 
sparsely settled part of the Bronx apparently sup-
|X)rts his views although future costs of nmni-
cipal services for his new settlement will tell an
other story. I do not wish to indulge in criticism 
of this or other specific housing i)rojects, and am 
more desirous of pointing out that proposed out-
skirt developments will never settle or solve our 
slum i)robIem when at the same time they add to 
the financial burdens of the cities. I n the first 
place, efforts to ignore our large slum areas even 
for another decade will not cause them to die a 
natural or mmatural death. They will simply keej) 
on changing, mostly for the worse. 

Tho.se who attack land values in the slums as 
outrageously high in comparison to those on vacant 
lots have not stopped to inquire the reason for 

such values. E v e n the Lower h.ast Side of M a n 
hattan has land values varying from $4 to $20 
a square foot. dei)ending on location, wihch are not 
on the whole high. T h e values in this conmiunity 
have been dropping for four years, but they wil l 
soon be finding a resistance level. More than 
60,000 families still live on the L o w e r L a s t S ide 
and at least 12,000 retailers, jobbers, wholesalers 
and manufaturers still d o an extensive business. I n 
this section, for example, New Y o r k C i ty spent 
more than $55,000,000 in a variety of public im
provements since 1929. 

lmi>rovements of mimicipal services wil l be 
found in many old tenement areas in other cities. 
A r e we to shut our eyes to these facts? Should 
we allow the existing widespread municipal services 
in the slums to be abandoned? Would slums in 
the big cities stop growing worse if we tried to 
a b a i H l o n them? Wouldn't new hideouts in aban
doned and semi-abandoned buildings i)romote more 
crime and delinquency? W o u l d any one believe 
that either lending institutions or private investors 
in first mortgages in the slums would be scared 
by the cheap land cry in the outskirts and fail to 
safeguard their investments? H o w could the m u 
nicipality be expected to economize reasonably in 
its budget and to cut costs of govermnent if it 
would be contimially called ui)on to extend transit 
lines further f rom the center and to build more 
numicipal services for newer communities? 

(I'ontinucd on patic 32. ad'crtisinij section) 
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CLEVELAND 
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L O W - C O S T APARTMENTS 
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C L E V E L A N D H O M E S , I N C . 

A tentative loan of $12,000,000 has been granted by the 
Public Works Administration to a limited dividend corporation 
for undertaking a series of housing developments under the 
auspices of the Mayor's Business Recovery Commission. The 
projects are to cost not more than $14,000,000. The proposed 
housing is to yield an average monthly rental of between 
$8 and $8.50 a room. 

r H O U 3 A N D 5 O F F E E T 
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C L E V E L A N D H O U S I N G 

ffl ^ mm m mm 

4 . . -1—2= 
1 1 1 ' 1 1 1 U _ _ _ _ _ _ , : • 

PROJECT N o . 1 
( S e e m a p o n p a g e 1 0 5 ) 

C E D A R A V E 

'mi 11'111 J U V E N I L E 

c o u R r 

PLAV AREA 

^ -: -
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CLEVELAND 
HOUSING 
LOW-COST APARTMENTS 

4 8 ' - O ' 

P E D 1 0 O M 
I 0 - 1 0 - . y - 9 ' 

BED R O O M 

i o - i o ' - 9 ' - 9 ' 

L I V I N G R O O M 

l 4 ' - 6 ' • l\'-6 
BED ROOM L I V I N G R O O M 

I4 - -6 ' - 6* 

P O R C H 

T H I S C O N D I T I O N O C C U R S 
WHERE A THREE-ROOM APART-
M E N T I N T E R L O C K S W I T H A 
F O U R - R O O M . A N D W H E R E 
E A C H IS SERVED BY A DIFFERENT 
STAIR. T Y P E " D " 3 s 4 R O O M C O M B I N A T I O N 

lO IS 2 0 2 5 3< 

F A C T S A B O U T P R O J E C T N o . I : 

32 per cent coverage; three-story walk-ups. 

Approximately 900 apartments. 

Approximately 3,400 rooms. 

Average monthly rental—$6 a room. 

Land cost—approximately 85 cents a square foot. 

Construction (cost, approximately 30 cents a cubic foot)— 

Masonry exterior walls. 

Floors, beams and columns of reinforced concrete. 

Interior finish in plaster. 

Wood floors laid in mastic. 

Unit apartment heaters—gas-fired or fed by central steam 

plant. 

Equipment—range, mechanical refrigerator, built-in cabinets. 
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CLEVELAND 
HOUSING 
L O W - C O S T APARTMENTS 

2 6 ' - 9 ' 

& E P B O O M 
I O ' - 6 ' - I I ' - A 

L I V I N G R O O M 
15' 5 - - i r - 6 " 

L I V I N G R O O M 
I 5 - - 5 ' " l l ' - 6 

B E D R O O M 
i O ' - 8 ' - i l ' - 6 

BED R O O M B E D R O O M 
9 -K} - . lO'-IO 

^1 lllil 
PORCH P O R C H 

THIS P L A N O C C U R S W H E R E T W O 
TYPE B F O U R - R O O M APARTMENTS 
A D J O I N A N D M A Y BE SERVED BY 
THE S A M E STAIR. TYPE ' B - 4 ROOM APTS- ° 5 10 15 2 0 2 5 50 

The quotations on this and the following seven pages are from an address given by Walter R. McCor-

nack before the National Conference on Low-Cost Housing, held in Cleveland, October 25-27, 1933: 

" O n the basis of the data we have in Cleveland, low-cost housing must range from $1,200 to $3,000, 

which is high; preferably $2,500 should be the total cost to meet the incomes of the people who must 

live in these homes." 

Views at bot tom of pages 108-

113 show existing structures on 

s i t e o f p r o p o s e d h o u s i n g . 
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CLEVELAND 
HOUSING 
LOW-COST APARTMENTS 

THIS CROSS PLAN O C C U R S AT 
INTERSECTIONS O F STRAIGHT-
RUN APARTMENTS, A N D MAKES 
POSSIBLE LARGE C O U R T AREAS. 
THE S T A I R W A Y SERVES FOUR 
UNITS, EACH FLEXIBLE AS TO 
N U M B E R O F R O O M S A N D 
E A C H CAPABLE O F C O N N E C 
T I O N TO A STRAIGHT-RUN 
APARTMENT. 

T Y P E -C-V 

L I V I N G R O O M B E D B O O M i P O E C H i B E D BOOM 

e - o ' -
L I V I N G R O O M 

- 6 ' • 1 5 : 4 

B E D R O O M 
r O ' - 8 ' - 1 0 - 1 0 

PORCH 

'6: D 1 L I V I N G R O O M • 

T Y P E "C -4 - ' 

T Y P E - C - S " 
o 5 10 i 5 2 0 25 5 0 ! 

"These figures are derived from allowing 20 per cent of the total income to go for shelter. The f inancing 

is based on a 10 per cent gross in the case of the higher brackets and an 8 per cent gross for the lov/er 

brackets, because in the lower brackets we believe the new Housing Author i ty will be able to take 

advantage of the 30 per cent grant and possibly tax exemption." 
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CLEVELAND 
HOUSING 
L O W - C O S T APARTMENTS 

T Y P E C - 2 

THIS C O N D I T I O N O C C U R S W H E R E 
O N L Y THREE PARTS O F A TYPICAL 
F O U R - P A R T CROSS PLAN ARE USED. 

L I V I N G R O O M 
i 6 ' - 2 ' • i i ' - r 

BED ROOM LIVING ROOM 
I 7 - 5 ' • i r - 6 

"I FOLD u p f * " 1 

1 T l 

BED ROOM 
l O ' - B - 6 ' - o ' 

BED ROOM LIVING R 
l 9 ' - 5 - - I I BED ROOM PORdHES 

BED ROOM 
l O ' - I O ' " i O - 8 

LJLIVIN6 ROOM 
6 * - l 5 ' - 6 

TYPE C - 5 

T Y P E C - 4 O 5 I D 15 2 0 2 5 

" W i t h the survey of the Ci ty of Cleveland, which shows twenty-two square miles of blighted area in 

the city, there is a potential market for low-cost housing of about $300,000,000. It can't be touched 

under the present conditions—conditions of financing, conditions of land purchase, conditions of actual 

construction, and whatnot that have made up the old order of construction of homes." 
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CLEVELAND 
HOUSING 
LOW-COST- APARTMENTS 

THIS PLAN IS USED W H E R E A 
FIVE-ROOM APARTMENT IS DE
SIRED. IT M A Y BE USED W I T H 
TYPES A, B, D, F A N D G , O N THE 
SAME STAIR, A N D A D J A C E N T 
TO TYPES A. B. C. F OR G . 

BED ROOM 
I O - 0 - - I O - I O ' 

B E D ROOM 
B - 6 " - 10 ' - lO* 

L I V I N G R O O M 
l 6 ' - 0 ' ' n'- 6 -

B E D R O O M 

T Y P E 'A - 5 • O 5 l O 15 2 0 2 5 3 0 

" I think the financing is well on the way to be solved. I think the over-supply of land, the necessity for 

finding a nnarket for those who are hardridden by taxes will eventually solve that problem, but when 

we figure that the building cost itself is 70 per cent of the total cost of the project, here is a f ield 

which we must enter to try to solve the problems." 
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CLEVELAND 
HOUSING 
L O W - C O S T APARTMENTS 

4 r - o 

PORCH 

e-EDflOOM L I V I N G B O O M 

lO - O - 9 -10' 

L I V I N G R O O M 

l 4 ' - 0 ' " l l ' - 6 
BED ROOM 

l l ' - f c ' - 9"-iO 

THIS C O N D I T I O N O C C U R S W H E R E 
T W O TYPE E THREE-ROOM APART
M E N T S A D J O I N , BUT A R E N O T 
S E R V E D BY T H E S A M E S T A I R . TYPE -E ' 5 R O O M APT5' o 6 l o 15 a o zs 

"Cleveland Homes, Inc., consists of a group of architects, contractors and others who are all inter

ested in solving this problem. There will be in one of the sections of that development two experi

mental buildings, one in the city and one outside the ci ty." 
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CLEVELAND 
HOUSING 
LOW-COST APARTMENTS 

THIS PLAN IS USED W H E R E A 
T H R E E - R O O M APARTMENT IS 
DESIRED TO COMPLETE A N END 
OF THE BUILDING. OR TO BE 
A D J A C E N T TO TYPES A . B. C 
A N D F. 

BED B O O M 

y - i o ' - i o ' - i c r 

BED HOOM 

9 - 9 ' - lO - lO 

- | L I V I N G R O O M 
I i r - i " - i f c - 3 ' 

L I V I N G R O O M 
l l ' - 6 - « I 6 ' - S * 

C H P O R C H P O R C H 

TYPE " F * 3 ROOM APARTMENTS 
O S lO 15 3 0 2 5 3 0 

"The experimental building in the city will be a definite at tempt to bring the cost of that bui ld ing. 

Including the land and all other charges, to $2,500 per unit, which at a 10 per cent gross for a f ive-

room apartment will produce $4 per month rental per room." 
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Parade Studios, Inc. 

"The other development is the problem that we must solve in taking care of those who, 

we must admit, will be eliminated from the downtown area. In other words, houses for 

people who should live in the country. The proposal for the removal of these people 

from the center of the city is that we shall findin the surrounding territory such land and 

such location as will not be injurious to the residents now living there; that we will pro

vide part of the labor by the people themselves; that the land cost will be only about one 

and one-half cents a square foot as against seventy cents in Cleveland; that instead of 

building individual houses on individual lots, 20 or 30 or 40 by 110 feet long, we will put 

two or three lots together for a family and produce from one-fifth to one-quarter of an 

acre with a chicken run and vegetable garden. With occasional work we believe the 

family can be self-supporting or pretty close to it." 
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P h o t o g r a p h s of M o d e l s 

o i 

C L E V E L A N D H O M E S . 

I N C . 

W A L T E R R. M c C O R N A C K 

A r c h i t e c t 

"We have set a definite area for that group and are working on different types of construction. W e have fixed the price 
of the land and building and other charges at $1,200. I think we will reach some of these ideals for which we are 
struggling. 

"In the case of the town apartment house, it is a question of providing minimum area for bedrooms and a maximum 

area for living rooms. In other words, why should the harassed woman of the house, who has to work, find it necessary to 

take care of huge bedroom areas? Instead of having 170 square feet per room we will reduce that to 100 and yet 

provide ample, well-ventilated rooms. We are planning the bedrooms with the idea of a tip-up bed so the areas in these 

rooms will be available for sewing or play of small children during the daytime. 

"Summarizing the problem, there is necessary: first, to reduce the total area and total cubage; second, to find 

all the new types of building materials which seem to point to the solution of a $2,500 five-room house that can be rented 

for $4 a room; then to carry the same idea to the edge of the city and attempt an experiment there along the 

same lines." 
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Hunter Aerial Surveys Co 

AIR VIEW OF SITE OF PROPOSED WEST SIDE DEVELOPMENT 

The West Side project will occupy 22 acres, options on 95 per cent of 

which have been obtained. The site is bounded by Washington and Main 

Avenues on the south, River Avenue on the north, Mulberry Avenue on the 

east and West 29th Street on the west. 

The project has been designed by the architects, Joseph L. Weinberg and 

Conrad and Teare, for 675 families housed in 2,600 rooms. There will be two 

types of housing—row housing and apartments. The row housing will be two 

stories high, with suites of four to six rooms. Living rooms will be on the 

first floor and bedrooms on the second. The apartments will be two to three 

stories high, with three to five rooms in the suite. In some instances there will 

be a dinette in addition. 
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P;LO?O::D wiiT siDt 
CLtVlLftHD noMli , IN 

A J S O C i A T I B A t C l f T C C ^ S C W i l U f l i . t> 

Tf-tnitJCK. H G G I R . - r . O I S O l T I H G A t - C H r t C . -

KOT r.AN- SCALE I ' - I O C / / 

H O U S I N G P R O J E C T N o . 4 — C L E V E L A N D H O M E S . I N C 
( S e e m a p o n p a g e 1 0 4 ) 

All units will have basements for the individual families. In the row housing 

each family will have an individual garden, with at least 50 feet between 

each house. 

Gardening by the occupants will be emphasized. Only 26'/2 per cent 

of the entire area will be built up. The remainder will be open space. In

cluded in the open space will be a M/^-acre playground for small children 

and a site for a future community center. The houses will be orientated to 

the best advantage with respect to sunlight and the grading of the land. 

Buildings will all be f ireproof, with brick exterior, wood-covered concrete 

floors and concrete roof construction. 
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HEATERS 
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H O T A i a C I H C U -
L A T I N G H E A T E R 
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„ T I L I Y 
D E T A I LS 
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ROOM L I V I N G R O O M 

C L E V E L A N D H O M E S . I N C . 
W A L T E R R. M c C O R N A C K , A R C H I T E C T 
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H O U S I N G P R O J E C T U N D E R W A Y 
The Public Works Administration has loaned 
$1,000,000 to a limited dividend corporation for 
the construction of a low-cost housing project at 
Euclid, Ohio. The house illustrated at left is one 
of a group nearing completion. The houses con
tain five and six rooms, and are built on lots 
50 feet wide. 

1 

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

The buildings will consist of six-room residences and three-story 
apartments providing 1,620 rooms and it is hoped that the low 
rental of $7.50 per room may be attained. The site is adjacent to 
the Tacony Creek Park, within walking distance of an extensive 
industrial area, and approximately six miles from the City Hall. 
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V 

i T r m T i x m . 

CARL MACKLEY HOUSES-PHILADELPHIA 
KASTNER A N D STONOROV; W . POPE BARNEY, ARCHITECTS 

The community is +o be at Cayuga and M Streets, opposite the Juniata Park 
Golf Course. Ample shrubbery and trees will make the garden a continuation of 
the adjacent park. The four main buildings take up the entire block, 480 by 490 feet. 
Each unit is three stories high and is separated from the next by a park area vary
ing from 72 to 131 feet in width. Each building is 30 feet wide and extends 480 feet, 
the full length of the block. Each apartment has cross-ventilation; each contains a 
porch. In all, there are 272 apartments. There will be a community buying league 
or club, in effect a store without profits, selling only to persons within the apartments. 
This store will also handle milk and bread concessions within the community, enabling 
those who wish to buy necessities at less than possible otherwise. There will be a 
swimming pool 30 by 75 feet with a diving board and a sand beach, in connection 
with an auditorium where meetings, movies or dances may be held. 
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CARL MACKLEY HOUSES 

A C O M M U N I T Y DEVELOPMENT 

FOR HOSIERY WORKERS 
I N P H I L A D E L P H I A 

K A S T N E R A N D S T O N O R O V 
W . POPE BARNEY. ARCHITECTS 

2 6 % O F T O T A L A P A R T M E N T S A R E 

L I K E T H I S T Y P I C A L F I V E - R O O M S U I T E . 

r 

4 5 % O F A P A R T M E N T S 

A R E L I K E T H I S T Y P I 

C A L F O U R - R O O M S U I T E 

2 9 % O F T O T A L A P A R T M E N T S A R E 

L I K E T H I S T Y P I C A L 2 1 / 2 - R O O M S U I T E . 
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KNICKERBOCKER VILLAGE HOUSING PROJECT 
S L U M C L E A R A N C E U N D E R W A Y O N L O W E R E A S T S I D E O F N E W Y O R K C I T Y 

F R E D F. F R E N C H C O M P A N I E S . B U I L D E R S 

i 
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WHAT HAPPENED TO 386 FAMILIES W H O VACATED 
A SLUM TO MAKE W A Y FOR A HOUSING PROJECT 
A Study Conducted by Fred L. Lavanburg Foundation and Hamilton House 

The study was undertaken to provide factual information bearing on the f o l -
h)\ving questions: Do people unhoused by slum-clearance projects move to 
better or worse sections of the city or do they move into adjoining blocks 
where the same kind of housing facilities are found? Is it a matter of choice 
or does the income determine this move? Where do the heads of these families 
work—near their homes or at a distance? 

Opportunity for investigating these and related questions arose in March, 
1933, when Fred F . French announced plans to build a model housing develop
ment, to be known as Knickerbocker Village, on the lower East Side of Man
hattan with funds obtained f rom the Reconstruction Finance Corporation. 
The area involved comprised the two blocks bounded by Catharine, Market , 
Cherry and Monroe Streets, one of which had been characterized in 1903 by 
Robert W . de Forrest, then Tenement House Commissioner, as so bad that 
"every consideration of public health, morals and decency requires that the 
buildings on this block be destroyed at an early date." 

The buildings on the two blocks contained in March, 1933, a total of 1,085 
apartments—652 vacant and 433 occupied. The occnpants of 47 apartments 
refused to be interviewed or for other reasons were not included in the study, 
which embraced 386 families, the term " f ami ly" being used in the sense of 
household, confornnng with the definition employed by the Federal Census. 

Progres s p h o t o g r a p h showing 
site c l e a r e d of s lum d w e l l i n g s . 

Albert Rothschild 

K N I C K E R B O C K E R V I L L A G E H O U S I N G P R O J E C T 

P r o p o s e d n e w a p a r t m e n t s . 

it 

FEBRUARY. 1934 123 



About 10 per cent of the families had their apart
ments rent free in return for janitor service and 
about 88 per cent paid $2 to $7 a room a month. 
The fnulings of the investigation are summarized 
as follows by Abraham (loldfeld. executive direc
tor, \'rc(\ \.. Lavanhurg l''oun<lation, and Lill ian D. 
R()l)l)in^. luadwdikcr. Ilamihon Mouse: 

1. The great majority of tenaiUs expressed a 
desire to remain in the inunediate neighbor
hood and when forced to vacate only fourteen 
per cent left the district, eighty-six per cent 
settling in the a<Ijoining blcKks. 

2. Most of the families have been residing in 
the neighborhood for a long period of time 
and many of the wage earners work within 
walking distance. 

.V ( )nly 97 out (tf 386 families had hot water in. 
their Hats before nuning. 

1. I I * ' families had private toilets in their flats. 
5. ( )nly 25 out of ^&i had bathing facilities. 
(K Not one single family enj<tyed the luxury of 

steam heat. 
7. In the new flats there has been some improve

ment as to physical facilities, notably an in
crease in the number of bath tubs and private 
toilets. 

8. Though almost all the families desire to n i o x c 

iiUo Knickerbocker X'illage only a small mim-
ber w i l l be able tf) |>ay the higher rental mider 
present conditions. 

9. 319 families (83 per cent) continue to live in 

Old Law Tenements, declared to be unlit for 
human habitation by the Tenement House 
t'ommission as early as 1900. Of this num
ber 35 families live in remodeled Old Law 
lenements. 

The report consists almost entirely of statistical 
tables, dealing with such tojjics as composition of 
taniilies. length of residence in same aj)artn¥'nt, 
liiii^ah of residence in neighborhood, religion, na
tionality, citizenship, number of children, .school at
tendance. unemploymeiU. occupation, rentals before 
and after moving, number of rooms before and 
after moving, types of flats, toilets, heating, li^dit-
ing, hot water, bath tubs and so on. \ o t the least 
valuable feature of the repiirt is a comi)lete repro
duction of the (juestionnaire employed. 

()ne (jf the most controversial <|uestions pertain
ing to slum clearance is this: Are the low-income 
gronps to be rehoused on the same land regardless 
of its value or in districts where land is less ex
pensive? On this fundamental problem delinite 
conchisions have been impossible, in the absence of 
factual information. This investigation supplies 
such information with respect to a particular area, 
group and ])eriod in an economic depression. Other 
iinestigations of a similar nature are needed and 
••vcw] likely to be made in connection with reh<lll^ 

ing projects under way in many cities. I n order 
that the information obtained may be comparable 
on as many items as possible, it is hoped that the 
present initial studv will become widely known. 

The Hillside Housing Corporation project in the Bronx, New York City . The Public Works Administration 
has entered info a contract with the Hillside Housing Corporation for a loan of $5,060,000 to assist 
in financing the erection of 108 four-story walk-up units and 4 six-story elevator apartments, providmg 
4,934 rooms in all. 
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Van Anda 

HOUSE OF MRS. HAROLD LLOYD 

WESTPORT C O N N E C T I C U T 

HARRY KOERNER, A R C H I T E C T 

P O R T F O L I O 

of 

S M A L L 

H O U S E S 
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Van Anda 

The home was planned to 
take advantage of the views 
from the living room; the 
most desirable b e d r o o m 
overlooks a falls in the 
brook about 50 feet away. 
There were some exception
ally fine clumps of laurel 
that had to be preserved. 
Another controlling factor 
was an old apple tree with 
"a silhouette like a Japan
ese print." As the house is 
arranged the most has been 
made of tree, laurel, brook 
and landscape. 

H O U S E O F 

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

A L L A N M C D O W E L L 

D E S I G N E R 

P E T E R G A W E L . B U I L D E R 

f^e^-foininq Wall 
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Van Anda 

The side walls are white 
shingles w i t h w e a t h e r e d 
s h i n g l e d r o o f . Blinds are 
jade green. The living room 
has a reproduction of an 
old C o l o n i a l kitchen fire
place; the walls are vertical 
boards with molded edges 
stained to resemble old pine. 
Broad random width boards 
on living room floor are 
painted. Hardware by local 
blacksmith. All Inside doors 
are made of one thickness 
vertical molded edge boards 
with ledgers on back. The 
bedroom doors are halved 
so that bottoms can be shut 
while tops are open. 

H O U S E O F 

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

A L L A N M C D O W E L L 

D E S I G N E R 

P E T E R G A W E L , B U I L D E R 
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Vfln Anda 

DESIGNED BY ALLAN McDOWELL HOUSE OF DR. PHILIP C O O K THOMAS 

KENT. CONNECTICUT 
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Van Anda 

HOUSE OF DR. PHILIP C O O K THOMAS 

KENT C O N N E C T I C U T 

DESIGNED BY A L L A N M c D O W E L L 
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- C E M . P A I N T E D B L A C K 

B « I C k 

S H I N G L E R I O C E 

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

F I N F L 

C R A D F S T O r J E S T E P 

. - 1 

r - "y - B A S E M E N T F L . . 

NORTH ELEVATION 

CEM. PAINT BLACK 
B M I C X 

F L A S H 

S H I N G L E R i D G E S 

F L A S 

S H I N C L E 

w o e O 
[J i OR 

S H I N G L E S a T O W E A T H E R 

ELEVATION 

H O U S E O F D R . P H I L I P C O O K T H O M A S 

K E N T , C O N N E C T I C U T 

D E S I G N E D B Y A L L A N M c D O W E L L 

P E T E R G A W E L , B U I L D E R 

FLOOR PLAN 
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Mott Studies 

The house is situated in the rear 
of garden, facing the street. The 
entire exterior, including chimney, 
is painted white, with green blinds. 
Shingle roof is weathered gray. 

G U E S T H O U S E 

O F DR. W I L L I A M B. M U N R O 

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

J O H N D. A T C H I S O N 

A R C H I T E C T 

• • • • • • • • • O O D • • • • • • • • 
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• 1 
Van Anda 

The house was placed on the 
brow and slope of a hill, en
abling the dining room and 
kitchen to be below the first 
floor ir. the space usually desig
nated to cellar. The construc
tion is frame on a concrete 
f o u n d a t i o n . The living room 
has a wood beam ceiling and 
pine panel boarding on the 
fireplace wall and a random 
width oak floor. 

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

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

W A L T E R B R A D N E E K I R B Y 

A R C H I T E C T 
Van Anda 
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Van Anda 

« 

%-o,'ok l" 
- J ' . . 

P A K M N Q S P A . C L 

n R.ST F L O O R . P L A N 

HAMILTON RESIDENCE 

NEW CANAAN, C O N N E C T I C U T 

WALTER BRADNEE KIRBY. A R C H I T E C T 
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Van Anda 

W A L T E R BRADNEE KIRBY. ARCHITECT HAMILTON RESIDENCE 

NEW C A N A A N , CONNECTICUT 
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Van Anda 

HOUSE OF LAWRENCE MOORE 

WILTON, CONNECTICUT 

EVANS, MOORE AND WOODBRIDGE, A R C H I T E C T S 

PEBRUARY, 1934 135 



Van Anda 

This house was built at various 
times, beginning in 1927. The 
guest house was added in 1931 
and the kitchen wing was en
larged in 1933. The original 
house cost about $6,000, and 
the guest house about $1,000, 
not including landscape work. 
The house is frame with clap
board exterior painted white. 
The walls are insulated with 
C e l o t e x and the roof with 
Cabot 's Quilt. The house is 
heated with hot air. It was 
designed for week-end use. 

H O U S E O F LAWRENCE M O O R E 

W I L T O N , C O N N E C T I C U T 

E V A N S , M O O R E 

AND WOODBRIDGE 

ARCHITECTS 

> 

Van Anda 
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Van A n d a 

-RE^IDENCL o r 
LAWRLNCL MOOR£-E^-«-

W I L T O N * C O N NT 

EVAN5 MOOR.E 4 WOOD5R.!DQ£ 
ARCHITECTS 
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Hill 

Van A n d a 

T H E O D O R E V I S S C H E R A N D J A M E S B U R L E Y , A R C H I T E C T S S T U R G E S R E S I D E N C E 

S O U T H P O R T , C O N N E C T I C U T 
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I l 

• i i i 

Van A n d 

B E F O R E A N D A F T E R V I E W S 

R E M O D E L E D H O U S E 

O F E D W A R D B . S T U R G E S 

S O U T H P O R T . C O N N E C T I C U T 

T H E O D O R E V I S S C H E R A N D 

J A M E S B U R L E Y , A R C H I T E C T S 
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P A N T R Y 
7 * 16 

K I T C H E N .-̂ -̂  
8- • 1^-

D I N I N G R O O M II I -I 
II • 1?-

1 4 L I V I N G R O O M 
l> 6 18' 

E N T R y 

L 
P O R C H 

7 • S * 

FIRST F L O O R 

B E D R O O M 
1? . 12 

J 

B A T H 

BED ROOM 
9 - - t?-

A L L 

C L 

I I 
c L 

I 

S E C O N D F L O O R 

B E D R O O M 
15 • I6 ' 

D E S I G N E D BY C H A R L E S M. R A S Q U E H O U S E O F M R S . A L I C E NISBET 

K E N T , C O N N E C T I C U T 
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R. Tebbs 

H O U S E O F M. L. H O U G H 

R Y E . N E W Y O R K 

D E L A N O A N D A L D R I C H , A R C H I T E C T S 
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R. T e b b s 

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

R Y E , N E W Y O R K 
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LIVING POOM DININS DOOM 

ilHAurFEBS 

H H t l A a i t i 

( A b o v e ) 

H O U S E O F W . S . W A T E R B U R Y 

C H A P P A Q U A , N . Y . 

J . B L A I R M U L L E R . A R C H I T E C T 

( L e f t ) 

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

R Y E , N E W Y O R K 

D E L A N O A N D A L D R I C H 

A R C H I T E C T S 

F E B R U A R Y , 1934 143 



" 1 

•I 

Van A n d a 

J . B L A I R M U L L E R , A R C H I T E C T H O U S E O F W A L T E R S . W A T E R B U R Y 

C H A P P A Q U A , N E W Y O R K 
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i 

R. Tebbs 

H O U S E O F M A R T I N B A K E R 

K N O X V I L L E , T E N N E S S E E 

B A R B E R A N D M c M U R R Y . A R C H I T E C T S 
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R. Tebbs 

B A R B E R A N D M c M U R R Y , A R C H I T E C T S H O U S E O F M A R T I N B A K E R 

K N O X V I L L E . T E N N E S S E E 
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i 

R. Tebbs 

Exterior walls are bui l t of weathered field 
stone picked up f rom the surface of the 
ground, and roughly squared. The wide 
poplar siding is pa in ted. The doorway, 
which was adapted f rom a number of 
early American examples, is f ramed by 
two apple trees. The rear of the house 
is on a bluff facing a bend in the Tennes
see River and the magnif icent panorama 
of the Grea t Smoky Mountains. 

The house cost $17,800 and contains 
48,200 cubic feet, costing 37 f per cubic 
foot . 

JlCOHP f lOOC P l A N -

H O U S E O F M A R T I N B A K E R 

K N O X V I L L E , T E N N E S S E E 

B A R B E R A N D M c M U R R Y 

A R C H I T E C T S 

BiP DOOM- DCP BOOM •GtP POOM- li 

f l U T rtOOlL ^LAN 

•L'lTCHI.N- IPAN •PINING S.OOM 

• LIVING siooM-Jrvny IMIlANCt-

C*SACt- -tOBCH 
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W m . M. C la rke 

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

L A O U I N T A — I N D I O , C A L I F O R N I A 
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m 

W m . M. Clarice 

t if lit T-

r 

u-u-i-i 1-

H O U S E O F W A L T E R M O R G A N 

L A Q U I N T A — I N D I O , C A L I F O R N I A 

G O R D O N B. K A U F M A N N , A R C H I T E C T 
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W m . M . Clarice 

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

L A O U I N T A — I N D I O . C A L I F O R N I A 
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The house has concrete founda
tions, adobe walls plastered on 
both sides, t i le roof, oak plank 
or tile floors, and wood windows 
and doors. It is located in the 
desert near Indio and is part of 
the La Quin ta hlotel group. All 
materials, including adobe brick, 
ti le roof, f loor t i le and casework, 
were made on the site. The sim
ple Mexican style f i ts in with the 
general design of the hotel group, 
and is part icularly adaptable to 
the dry, hot weather and pic
turesque scenery. 

5 0 U T U E L E V A T I O N 

E A S T E L E V A T I O N 

m i s 
N O R T U E L E V A T I O N 

W E S T E L E V A T I O N 

H O U S E O F W A L T E R M O R G A N 

L A O U I N T A — I N D I O , C A L I F O R N I A 

G O R D O N B. K A U F M A N N , A R C H I T E C T 
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Van A n d a 

C o r a q e W o n 

H u n a C u T T « 

O v < > - h e a d D o o r s 

2 0 O 

N O R T H E L E V 

Dram 
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N. 

S h i n q l e s . 

H L ^ n q C u + + e 

F L O O R P L A N 

s r i i o q l e * 
TTi~r -T 
I ' I 

T I I 
~ 1 1 i T" 

S O U T H E L E V A T I O N 

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

S O U T H A M P T O N . N E W Y O R K 
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m 

Van A n d a 

H O U S E O F A L L A N C . B A K E W E L L 

S O U T H A M P T O N . N E W Y O R K 

P O L H E M U S A N D C O F F I N . A R C H I T E C T S 
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Van A n d a 

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

S O U T H A M P T O N , N E W Y O R K 
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1 

Van A n d a 

H O U S E O F A L L A N C . B A K E W E L L 

S O U T H A M P T O N , N E W Y O R K 

P O L H E M U S A N D C O F F I N , A R C H I T E C T S 
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A d o l p h S tud l y , J r . 

J U L I U S G R E G O R Y , A R C H I T E C T H O U S E O F R O B E R T E . H I L L 

F I E L D S T O N . N E W Y O R K 
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1 

1/̂  
A d o l p h Studly , J r . 

This house was designed for a family of three and one ma id . It is bui l t o f f rame 
and stucco on metal lath. The site is a sloping tr iangular lot. A playroom is 
under the l iving room; the garage is in the basement with entrance at rear. 

H O U S E O F R O B E R T E . H I L L 

F I E L D S T O N . N E W Y O R K 

J U L I U S G R E G O R Y . A R C H I T E C T 
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V a n A n d a 

The house is of English design 
wi th gables, two of which are 
very large. For +his reason 
the shutters were t reated with 
d iagonal boards and painted 
in two colors, thus giv ing the 
bu i ld ing a somewhat Swiss ap
pearance. The site is in very 
hilly country, about three or 
four miles f rom Har t f o rd , and 
rather isolated; i t was selected 
par t ly because of a peach and 
app le orchard which makes the 
p ace very beautiful during a 
week or so in the spring. From 
the back of the house there is 
a view of twenty-f ive miles 
over the Connect icut valley. 

H O U S E O F R A L P H D. C U T L E R 

W E S T H A R T F O R D , C O N N E C T I C U T 

P H I L I P L. G O O D W I N , A R C H I T E C T 

£ecM 
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A n d f 

In the interior, cer ta in o ld man
tels and carved door and win
dow t r im , coming f r o m a de
molished house belonging t o 
Mr . Cut ler 's fami ly, were used 
in the d in ing room and l iv ing 
room. The study has special 
cupboards for f ishing tackle 
and guns. 

A special feature of the house 
is the p layroom, taking up all 
the space under the l iv ing 
room. It has a large stone f i re
place and is deco ra ted wi th 
trophies of various kinds. A l l 
sorts of games, f r om p ing pong 
to others requir ing less pace, 
are p rov ided . A d j o i n i n g is a 
workshop equ ipped fo r car
pentry work, wi th a shower 
bath and lavatory. 

H O U S E O F R A L P H D. C U T L E R 

W E S T H A R T F O R D . C O N N E C T I C U T 

P H I L I P L. G O O D W I N . A R C H I T E C T 

Van A n d a 
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Van A i 

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

W E S T H A R T F O R D , C O N N E C T I C U T 
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T i l l 
II 

G l a s g o w 

Y . M . C . A . B U I L D I N G . N E W Y O R K C I T Y 

W E S T I35TH S T R E E T B R A N C H 

J A M E S C L I N T O N M A C K E N Z I E , J R . , A R C H I T E C T 

F E B R U A R Y , 1934 1 



t 1. O B 

Kl T C H C M 

vj»1, 

M B J U . y H o t 6 i 

• l » J T 

I C O M 
1 • • 

\ l f n t . 7*11 

D i t s i m c 

1 7. Z'. o " 

L o & 
C f l b I N • f l l U f c 

I ) AII LOWER. P ft 
P o o l i s n s 

»s j f » c e 
HOME 
I ao M 

S M O f 

. L O B 6 1 

MEN' 
5 O C I ft L R.OOM 

O L O I R . b o t i ' 
5 « C 1 S L SLooM W 0 R>1. 

0 t F I C E 
O F F I C E F F I C t 

Basement and First Floor Plans. 

J A M E S C L I N T O N M A C K E N Z I E , J R . , A R C H I T E C T Y . M . C . A . B U I L D I N G , N E W Y O R K C I T Y 

W E S T I35TH S T R E E T B R A N C H 
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m 

G l a s g o w 

Street Elevation. 

Second Floor Plan. 

^ M Q w I e s 

M E Hi 

L O t K t Kl 

Lot>fi 

.iM HO L 0 6 b Y 

i 
I I D F f K t 

Y . M . C . A . B U I L D I N G , N E W Y O R K C H Y 

W E S T I 3 5 T H S T R E E T B R A N C H 

J A M E S C L I N T O N M A C K E N Z I E , J R . , A R C H I T E C T 
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l a s g o w 

J A M E S C L I N T O N M A C K E N Z I E , J R . , A R C H I T E C T Y . M . C A . B U I L D I N G , N E W Y O R K C I T Y 

W E S T I 3 5 T H STREET B R A N C H 
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G l a s g 

Y . M . C . A . B U I L D I N G , N E W Y O R K C I T Y 

W E S T I 3 5 T H S T R E E T B R A N C H 

J A M E S C L I N T O N M A C K E N Z I E . J R . , A R C H I T E C T 
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G l a s g o w 

J A M E S C L I N T O N M A C K E N Z I E , J R . . A R C H I T E C T Y . M . C . A . B U I L D I N G . N E W Y O R K C I T Y 

W E S T I 3 5 T H S T R E E T B R A N C H 
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SflTlsonv fri July 

Glasgow 

Y . M . C A . B U I L D I N G . N E W Y O R K C I T Y 

W E S T I35TH S T R E E T B R A N C H 

J A M E S C L I N T O N M A C K E N Z I E , J R . , A R C H I T E C T 
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ALTERATION OF SMALL SHOPS 
M O D E R A T E I N C O S T 

A B A K E R Y IN C H I C A G O BY G O R D O N S . G R U N D L I N 

This store front Is surfaced vv'ith black structural glass. The windo 
!s intended to stress merchandise display, with window backgroun 
kept subordinate. The interior of the window is in peach col< 
enamel. The window floor is 4 " x 4 " black glazed tile with whit l 
joints. Window lighting is accomplished with concealed reflector 
The entrance door is birch with black enamel finish and Rixscl 
floor hinge. Push bars have an overlay initial plated in gun-meta 

H e d r i c h - B l e s s i n g 
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Hedrlch-Blessinq 

A PIANO SHOP, C H I C A G O HOLABIRD AND ROOT. ARCHITECTS 

Display window serves for display within window and to give view of 

store interior. This window is also an important source of dayl ight. The 

surface of the shop front is pink Georgia marble. Lettering is bronze. 

Door and door frame are bronze. Interior walls and ceiling are turquoise 

blue. Floor is covered with a black carpet. 

Most shops illustrated on these pages have modernized store fronts and 

with only slight changes to interior arrangement or treatment of fixtures. 

They represent improvements of moderate cost. 
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Hedrich-Blessing 

A I M E E D R E S S S H O P , C H I C A G O ; H O L A B I R D A N D R O O T . A R C H I T E C T S 

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

DRESS S H O P . C H I C A G O 

t 

Hedrich-Blessing 

H O L A B I R D A N D R O O T . A R C H I T E C T S 

The interior of this small shop combines display of dresses and 

dress accessories at salient points, and concealed storage o f 

women's dresses. There Is a segregation of sales spaces on the 

ground floor and on mezzanine. The chief source of dayl ight is 

at show window. Interior walls are of gray Salubra wall paper. 
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Hedrich-Blessing 

; W I L L I A M J . Q U I G L E Y , I N C . , S H O P , L A K E F O R E S T , ILLINOI 
INTERIOR WALLS OF KNOTTY PINE FLEXWOOD, CEILING CHALK W H I l 

Hedrich-Blessing 
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S A L L Y S H O P . C H I C A G O 

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

J . A R T H U R D R I E L S M A 

A R C H I T E C T S 

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

Hedrlch-Blessing 

Shop faced with black Carrara glass; trim of polished 
aluminum. Opal glass behind trade name is illuminated 
at night. No changes were made in plan for this altera
tion. Existing glass was not disturbed. The changing of 
glass is, in general, a most costly single item on such an 
alteration. All work was done without barricade and 
during the height of the business season. 

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

M I L L I N E R Y 

F R Q G K S 

MILLINERY 
H»tJ M»IS iH*TS 

Hedrich-Blessing 
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A store organized for effect ive display. Whi testone Landing, Long Island, New York. 

S T O R E B U I L D I N G S A N D 
NEIGHBORHOOD SHOPPING CENTERS 

By CLARENCE S. STEIN and CATHERINE BAUER 

I. THE PROBLEM 

T he neighborhood coninmnity is the basic unit of 
city building. T h e economic success of a neighbor
hood conununity and the well-being of its inhabi
tants depend to a great extent on the planning of 
the neighborhood shopping center. Such a center 
sui)i)lies the daily and staple needs of the hmiu ~ 
within a limited radius. I t differs from the regional 
or metropolitan market in that it depends on purclv 
local trade. It gets little if any patronage from out
side. I f it is to l)e successful, it nnist be conven
ient in location and attractive in arrangement. Its 
prices must be reasonable and, above all, it must 
be profitable—profitable to the storekeeper, to the 
landlord, to the neighborhood communitv, and in 
taxes, it must be profitable to the city. 

A l l the details in the problem of planning shop
ping centers for a new conununity resolve them
selves into four general categories: quantity, loca
tion, form, and control. H o w many and what kinds 
of stores will be required ? What form shall tliey 
take, where should they be located? A n d how can 
long-time success be guaranteed, in planning and in 
operation ? 

Quantity, number and kinds of stores, nnist be 
analyzed first. F o r m nujst follow function. S o f a r 
experiments have been made only in the matter of 
form, and a large number of these exi)erinients, 
although valuable as suggestions, have been inva l i 
dated through lack of any scientific basis in the 
matter of (juantity. 

T o plan a successful neighborhood shopping cen
ter, we nuist first know what to plan for. how m a n y 
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stores and what kind. Xnmerons painstaking snr-
veys of existing conditions have heen made for the 
I)nr|)ose of setting np a hasis for futnre plainiing. 
These have attempted to find the nnmher and kinds 
of stores that wonki he needed hy connting the 
nnmher of existing stores or measnring the mim-
her of front feet occni)ied hy existing stores and 
comparing that with the neighhoring popnlation. 
A l l these stndies serve hnt one pnrpose: they siiow 
ns what not to do. for any one who looks aronnd 
his (1WI1 niMglil)orli(i(id knows that there an- t o o 
many stores. A n d so we can only use most of 
these analyses of exi.sting conditions as a warning. 
T h e y show why the great nrajority of shopkeepers 
make something less than the harest living and die 
ot'i like flies hefore the\- even get started. They 
explain the long rows of empty stores in every 
neighhorhood. They e.Ni)lain the enormous and ex-
pensi\e turnover in store projierty. They explain 
decreased values, empty lots, hlighted streets and 
uncollected taxes. 

T h e picture they paint is not one of emeryeney 
depression conditions. Most of these studies were 
made in the good old days of prosperity or so-called 
••nornialc\." 

In 1929. according to the U . S. C ensus of Dis-
trihution. there were a million and a half stores in 
the United States. One-half of these stores had 
annual sales of less than $12,000 per year and -u'ere 
responsible for only 8.6% of the total business. 
T h e average sales for these 750.000 stores was only 
$5,500. Mxcept in very special cases a store di>ing 
$12.(XX) worth of husiness, even if it i)ays only 
$500 rent, even if the proprietor and his famil\ 
are the only sales force, cannot make the proprietor 
a living wage, let alone a return on his investment. 
. Uniost erery one of these 750,000 stores 7i.'as an 
iineeononiic niar(/i)ial store. Where were they? 
Some of them were douhtless in the coimtry. Hut 
the vast majority were not. .Xnd an enormous per
centage were certainly in new or devel()i)ing resi
dential districts: "tax-payers." s tnmg out in inis-
erahle rows, unrelated to the needs or the form 
of the comnumity which they pretend to serve. 

T h e T r i a l C ensus of Distrihutiim. made in 1927 
liy the l" . Chamher of Commerce, covering 
eleven cities which together have one-twentieth of 
the total ])o])ulation and do one-tenth of the na
tion's husiness, hrings to liiiht similar li.u:ures. One 
(|uarter of the independent food stores did a busi
ness of less than $5.(XX). T h e report figures that 
such a store could not ]>ossihly net its ])ro|)rietor 
more than 8.32 return per day. It continues: "The 
average store with an annual vohune of $5,000 has 
little chance of survivinij. and while the possibility 
of profitable operation increases with annual vol
ume, it is not until we reach a vohnne of mor<' 
than .$50,000 that more than mere existence ap-
])ears i)ossil)le. ( ) f all independent lirMccry stores. 
5.66% reported a volume in excess of $50.(X)0 and 
accounted for .^2..^2'f of the independent husi-
ness. 

These figures, it must be borne in mind, are 
"Prosperity" figures. What conditions are at pres
ent may l)e left t(» the imagination. 

There are certainly tor) many stores, and particu
larly in just that category of store which makes up 
most of the business of a neighborhood shopping 
center: stores dealing in foml and other staples. 
The result of such conditions is obvious, and not 
far to seek for statistical proof. The rate of mor
tality among new indejx?ndent businesses is about 
the same as that among mosquitoes with winter 
coming on. 

A survey made in Huffalo in 1929 showed that 
s<imewhere between 30%) and 60% of all indepen
dent retail stores (depending on the ty|)e. but with 
grocery stores invariably the highest in mortality 
rate) go out of business during the first year of 
their e.xistence. 

In Louisville it was found that 45% of all the 
Ljroceries started between 1921 and 1928 failed in 
the first year of their life. ( I t is interesting that 
this was not due merely, if at all, to chain store 
competition for almost exactly the same proportion 
of new grocery stores failed during a comparable 
period back in the '90"s, and this not only in Louis
ville but in .several other cities .surveyed.) 

A survey by .Mr. Paul I ) . Converse of 255 I l l i 
nois towns shows that a new dealer entering busi
ness has two chances out of three of lasting until 
the end of the following year, an even chance of 
lasting to the end of the second year, and two 
ehances out of five of lasting until the end of the 
third year. (Iroceries, restaurants and garages, all 
sta|)le neiiihborhood enterprises, are throughout the 
highest in rate of tnrnover. 

In Kansas City in 1928 around .50% of the res
taurants quit within one year of oi)ening. Half a 
dozen other rcj)orts. including every serious sur
vey that we have come on in the field, suj)ply simi
lar fii;ure>. 

What hajtpens when a store fails? Firs t of all. 
the retailer lo.ses his savings, perhaps has to go 
into bankruptcy. The \\hole>aler and other di--
tributing agencies distribute their loss over the 
general price-level, thus raising prices to the con
sumer. The landlord probably loses back rent, and 
certainly must look forward to a period of vacanc\ 
and the cost of renovation for a new tenant. T h e 
connnunity loses by unsightly vacancies, and even
tually ])ossil)ly by a devaluation of surrounding 
areas. .And the cit\ loses a source of tax-incouie. 

Al l of which goes to prove that in determiniui; 
the size of shopping centers logic, not precedent, 
must be our guide. A healthy shopping center 
must fullill five ditTerent rerpiirenients: 

1. It nmst satisfy the consumer, by giving him a 
reasonable .selection of goods at a fair price in a 
convenient location. 

2. It nnist satisfy the landlord, by providing 
adecpiate rentals, a mininnun of vacancies and rea-
.sonably low turnover in tenants. In short, a maxi
mum return on a mininnun investment. 

1 7 6 
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Galloway 

Public Market In Richmond, Virginia. A hold-over f rom method of selling by farmer to cus
tomer. Very few localities provide suitable parking space for trucks and for needed display. 

3. It must satisfy the storekeeper. by providing 
an ade(|uate return for intelligent oiK-'ration, and 
reasonable assurance of i)ernianent demand. 

4. It nnist .satisfy the cuiiiiintnity as a whole 
(whether the |)r(ii)erty is in single or multiple own
ership), by being attractive and harmonious when 
built, and by presenting no danger of blight or 
decay, which might eventually affect the entire 
neighborhood. 

5. It must satisfy the r;7y or other govenunental 
body, by ])aying adequate and regular ta.xcs. 

T here is hardly a sln»])ping center in the country 
which fuijills these conditi<»ns, even in times of 
prosperity. A n d the ])rincii)al reason was then as 
it is now: there were too many stores, too many 
from the \Knnt of view of all interests. 

1. The consumer sometimes ap|>ears to profit 
momentarily from cutthroat competition, but in the 
long run the burden of wasteful distribution and 
store-mortality falls on his neck. And the consumer 
as home owner, as neighborhood resident, lose> 
out from the .start. 

2. The landlord receives rent irregularly from 
tenants who go out of business regularly. 

3. The storekeeper, if he is independent, and 
most of the marginal stores are indej)endent, in
vests all his savings and has about a fifty-fifty 
chance of pulling through the first year, not to men

tion the almost hopeless possibility of making a 
decent living. 

4. Coniniiinifies, healthy and well kept up before 
the nuishroom growth of tax-payers within their 
limits, are everywhere being infected with progres
sive blight and decay from conditions engendered 
by a planless surfeit ot stores made unavailable 
for other use because zoned for business. 

5. Cilirs are going bankrujit because they are 
unable to collect ade(|uate taxes in blighted areas. 

There is nothing in our present methods of lais-
sec faire that will help us out of this mad con
dition of a surfeit of stores that harms all inter
ests. A l l methods of estimating store requirements 
for new neighborhoods, which are based on cpian-
titative uncritical surveys of existing conditions, 
are worthless for this purpose.* 

Chaotic waste in construction of stores, in store 
operation and in cost of distribution, is not a neces
sary and unavoirlable condition. It is possible by 
scientific analysis of the problem and by planned 
large-scale construction and control to .set up shop-
l)ing centers that will fulfill the requirements of 
the five interests concerned. 

A n y approach to scientific store planning must 
be based on one simple fact, namely, that any given 
conmumity has a fairly delinite and ascertainable 

"See note on page 187. 
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Main Street, Hunt ing ton , Long Island. Principal shops border this 
street which is a main arter ial highway. Parking is permi t ted in center 
of street and along curbs. This has resulted in excessive congestion. 

l)urchasing power, and the modifying factors—in
come, general character, buying habits, location in 
relation to larger centers, etc.—are quite capable 
of analysis and forecast. 

There are four principal questions for which the 
])lanner nmst find answers before laying out a new 
local sho])ping center. They are: 

1. Mow much local ljusmess m dollars may we 
reasonably expect? ( H o w much lo.st to and how 
much attracted from other centers?) 

2. H o w will the local retail dollar be divided 
by kinds of business? 

3. What is the approximate .sales volume and 
size of a successful store in each classification? 

4. How nuich rent can these difTcrent types of 
stores afYord to pay? 

Obviously, none of these questions can be 
answered with complete accuracy. A n d none of 
them can ever be answered once and for all. Every 
community has certain conditions which ditTeren-
tiate it from every other comnumity. Some of these 
conditiijus will only be discovered by trial and 
error. 

Hut tliere is sufficient scienlil'ie data available with 
which to make a very close approximation to the 
correct answer to the four basic questions. Th i s 
should be tested and developed through actual ex
perience and realistic reasoning on the part of ac
tive ]>lanners and cit\' buiUlers. 

T h e scientific as well as the common sense 
method of ])lanning retail facilities must begin 
with an analysis of the mmiber and kind of stores 
that will be required in a given conununity. T o 
illustrate this a])proacli to a scientific method of 
community store ])lanning we have selected as . i 
demonstration ])roblem the northern section of 
Radburn. New Jersey, which will ultimately have 
a poj)ulation of about 10.000. 

II. NUMBER AND KIND OF STORES 

Planning Retail Facilities for the Northern Section of Radburn, N. J . , 
10,000 Population: An Example of Method 

Elemenfs of the Problem 

Not front footage, not existing ratios between 
number of stores and population, but : 

Inderwood and Underwood 

Drive-ln Market, Wash ington, D. C. There is con
venient and well- l ighted parking space for customers. 

1. Total sum likely to be spent within the com
munity for different kinds of goods. 

2. Most efficient volume of business needed for 
success in each category. 

Method of Approach 

There are roughly two different methods of getting 
at the- total .sales volume, two methods which I ' l i ) -
\ ide a good common sense check on conclusions. 
' 'ne is based on an analysis of retail expenditures 
in existing towns of comparable size, location and 
general character, with due allowance for special 
features of the case in hand. The other is based 
oTi an estimate oi the purchasing power of the 
conununity. the incomes and probable budgets of 
the residents. A s available material for the first 
method happens to be nuich more scientific and 
complete than that for the second, due largely to 
the exhaustive Census of Distribution made in 
connection with the last b^deral Census, our esti
mate of expenditure is based on a comparative 
survey of sales in eleven comparable small towns. 
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THE PLANNING OF NEIGHBORHOOD SHOPPING CENTERS 
AS AFFECTED BY THE USE OF THE AUTOMOBILE 

I 

(I) Normal type of parking obstructs 
roads and makes approach to stores 
dif f icult . 

II 

(II) Deliveries in rear of store on alley 
somewhat decrease street congestion. 

111 

(III) Building set back so as to secure 
diagonal parking. 

S Y M B O L S : 
PAR.K.I NO 

CCD D E L I Y E R.Y 

0 5 10 15 20 25 xsnnm 

0 20 50 75 lOOfEdl 

I V 

(IV) The Cal i fornia Drive-In Market . 
Parking and delivery on pr ivate prop
erty instead of public streets. 

V 

(V) Another way of taking parking 
and delivery of f the streets. 

V I 

(VI) The stores face toward the court 
where the customers arr ive in auto
mobiles. Delivery at rear of stores 
on street. 
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T h e figures thus resulting have, however, been 
roughly checked by the seccmd method. 

Use of fhe Census of Disfribution in This Study 

IVhat it coders: So far , the published material in
cludes sunnnary reports for the entire country and 
for each State, and also individual re |K)rts for 
every town of 10,000 population and over. Retail 
trade is divided into some forty difi'erent classifica
tions, and analyzed statistically to show such item-
as net sales, ninnber of stores, number of employ
ees, operating expenses, etc. Types of manage
ment, i.e., independent or local, sectional or na
tional chain, arc indicated in all the classifications. 
State and national summaries also provide figures 
on all the above items classified according to dif
ferent sizes of connnunity. and further break down 
oix-rating exjjenses to show rent in i)er cent of net 
sales in all of the classilications. ( A l s o available 
for the five boroughs of New Y o r k Ci ty . ) It is 
possible, therefore, to find e.xact per capita ex
penditures in 1929 in any given type of store (ex
cluding service business, such as laundries, etc. I 
in any town of over 10,000 population in the 
I'lntcd States. It is also possible to uncover aver
age atmual volume of sales in all categories for 
both chain stores and independents. A n d finally, 
by comparing rental percentages in dilTerent busi
nesses, in ditYerent States, and in sections of New 
Y o r k Ci ty if desirable, it is ])ossible to arrive at 
some estimate of |)ossible rental which might be ex-
l)ected from .such sales. 

Select ing Towns for C o m p a r a t i v e Analysis 

Going over the individual Census of Di.stribution 
reports, we picked out some 24 towns in northern 
-New Jersey, southern New Y o r k State and west
ern Connecticut, with populations of 10,000 or a 
little over. Ranging these towns according to per 
capita food expenditure and total per caj^ita sales, 
it appeared that eleven of them constituted a real 
norm, and that the remaining thirteen, ranging 
about equally above and below this norm, might 
.safely be omitted from the analysis, usnalh' for 
obvious reasons. (Englewood and .Summit, for in
stance, arc abnormally wealthy towns. I.odi is a 
community entity only in name. Red Bank is the 
center of a large and rich rural area, etc. ) 

T h e eleven towns chosen are not all strictly sub
urban or commuting centers. I t is felt that R a d -
burn, due to the nature of its planning, and due 
to the fact that there is no larger center immediate
ly adjacent, will be likely to have some of the 
market qualities of towns somewhat further re
moved from New Y o r k City. 

Per C a p i t a Sales: I I Towns 

T h e eleven towns chosen for comparative study, 
together with their respective populations and per 

capita sales in 1929 are as follows: 
Per Per Cap. 

Popula- Capita Food 
Town tion Sales Sales 

Naugatuck, Conn 14,315 $337 $145 
Ridgefield Park, N . 1., . 10,764 380 137 
Plea.santville, N . 1. ."... . 11.580 394 154 
Beacon, N . Y 11,933 431 151 
\ alley Stream. N . V . . . 11,790 437 144 
Burlington, N . J 10,844 456 137 
Wallingford. Cotm 11,170 462 157 
Westfield, N . J 15,801 481 159 
Rutherford, N . 1 14,915 550 154 
South Orange, N . J . . . . 13,630 568 147 
Mamaroneck, N . Y 11,766 579 158 

It is worth noting that the figures for New 
^'ork State, New Jersey, Connecticut and Queens 
Borough also fall within this range: 

New Y o r k State $574 $148 
New Jersey 458 140 
Connecticut 478 127 
Borough of Queens 383 153 

In each store classification, the combined sales 
in the 11 towns were divided by the total popula
tion (138,508) to give the per capita expenditure. 
These are the figures in the left-hand column of 
the chart reproduced herewith. A n asterisk marks 
those items which are most highly variable. 

Total Est imated Sales, Radburn , af 10,000 Population 

rins column is obviously achieved by the simple 
process of multiplying the per capita expenditures 
by 10,000, with a residting total estimated annual 
exj)enditure on goods other than services of over 
lour and a half million dollars. 

Check: Radburn with 10,000 population will 
CI insist of about 3.000 dwellings and families. T b e 
av erage rent ( or its ecpiivalent) will be about $7.^ 
per month per dwelling, or $900 per year. .Average 
income, then, according to most sources of informa
tion, is likely to be something just inider $4,000. It 
i> agreed by several res])onsil)lc authorities that be
tween 35% and 40/^ of income is likely to be spent 
within a residential suburban connnunity, provided 
the store facilities are adequate and conveniently 
located. Most of this will be spent on food and 
automobile siqjplies. I f the combined income of 
the residents of Radburn is. therefore, about 
$12,000,000 their local expenditures by this method 
of calculation would be somewhere around fom-
and a half million dollars. Which figure checks in 
general with our previous calculations. (Additional 
expenditures for services and for amusements not 
listed here would probably be more than balanced 
by judicious cutting in some of the categories, nec
essitated by the special conditions at Radburn. T h e 
most obvious of these is the Lumber and Building 
Material I tem.) 
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Size of Efficient Stores, Use of Data on C h a i n Stores 

Here there are also two methods of approach, 
which, at least when they are better documented, 
may be used to check each other. One of these 
rests on the sim|)le and obvious fact that the aver
age chain store is infinitely more likely to be ef
ficient and economic than the average independent. 
For one thing, the big chains have means of ana
lyzing markets and desirable locations which no 
independent can hope to achieve. For another 
thing, they have cumulative experience concerning 
the volume of business necessary to show a profit 
in different lines of trade. A n d finally, they are 
very unlikely to keep a store in operation very long 
which proves itself unprofitable. I n most cases, 
and particularly in the field of staple and more or 

1 r vni 

(VII) The store group in a town of the 
Mo to r A g e such as Radburn, N . J . , 
should face toward the park as most 
customers will walk t o i t . 

•55 fS iboFlii 

less standardized goods which form by far the 
greater .share of the small town market, it seems 
fair to consider the average chain store volume as 
a good indication of the size of business which an 
efficient .store mu.st produce. 

The third, fourth and fifth colutnns on the chart 
.show the average volume of business of chain store 
units in the different categories in 192'). as derived 
from Census of Distribution figures, (^n the left 
are the figures for all the local, sectional and na
tional chains in the United States. The general 
average is $65,0(X). T h e other two columns show 
such figures as were available for X e w Jersey 
towns of 10,000 to 30,(XX3 population, the middle 
dealing with sectional and natural chains and the 
right-hand column with all chains plus multi-imit 
independents. 

It will be seen that the variations, particularly in 
the food gronp, are not very wide. The general 
aver.age for the larger chains in the New Jersey 
small towns was $61,000 and for all forms of chain 
$52,400. ( I t may be well to point out in this con
nection that the average sales in single-.store inde
pendents were $25,000 for the United .States and 
$27,000 for the New Jersey small towns. More
over, the median—the business voluine below 

(VIII) The Ne ighborhood Shopping 
Center fully developed to meet mod 
ern requirements will care for those 
who come on f oo t or machine. I t will 
face toward green open spaces and 
turn its back t o the road. Safe park
ing of chi ldren will be even more Im
portant than parking of automobi les. 

which fall more than half of these stores—was 
less than $12,000.) 

Check : T h e other method of uncovering the size 
of a healthy store would, of course, consist of a 
scientific analysis of all the factors which go into 
retailing, with particular attention to the progres
sive tendencies already visible within the business 
itself. Such a work was of course impossible 
within the limits of this study. Considerable a u 
thoritative trade literature has been consulted, how
ever, and the conclusions tend to uphold the tabu
lated figures. For instance, all authorities agree 
that a food store must do $50,000 worth of busi
ness in order to be a permanent paying proposition. 
( T h e average annual volume of independent gro
cery and meat stores was $17,000 in the Uni ted 
States as a whole and $14,0(X) in the New Jersey 
small towns; the median being of course nnich 
lower.) 

I n general also the tendency of efficient modern 
])ractice is toward larger stores handling a wide 
variety of goods and away from the specialty shop. 
T h i s tendency is so marked in the food business in 
particular, where large markets (sometimes run on 
a concession basis) are growing np in various sec
tions of the country, that we have not itemized the 
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mimber of food outlets according to kinds of 
stores. Food store facilities must provide an Cijinva-
lent of the 26 units estimated on the chart, but the 
actual form must be determined later after careful 
studv and conference with authorities in the field. 

ESTIMATED SPACE REQUIREMENTS 
FOR STORES OF VARIOUS TYPES 

Type of Store Dimensions 
Area 

( S q f t . ) Authority 

Grocery 40' X 60' 2,400 Safeway Stores, California. 
35' X 60' 2 100 Average chain store doing 

$3,000 weekly business. 
30' X 40' 1,200 Lonberg-Holm, architect. 
20' X 45' 900 Carl Dipman, editor of The 

Progresshe Grocer. 
20' X 35' 700 Average chain store doing 

$1,200 weekly business. 
28' frontage W . F. Williamson for store 28' frontage 

doing $100,00 business 
annually. 

16'-18' f ront W . J . Baxter, Chain Store 
Research Bureau. 

Grocery and 
Meat 100' X 100' 10,000 Ralph Morgan, President 

of Chain Store Research 
Bureau. 

60' X 100' 6,000 Average store. 
35'-50' f ront W . J. Baxter. 

Drug store 20' X 80' 1,600 Ralph Morgan. 

Variety 
(5 and lOc 40' X 1 50' 6,000 Kresge and Woolworth. 

Specialty— 
hardware, 
etc. 20' X 80' 1,600 Ralph Morgan. 

20' X 36' 720 Ideal electrical contractor's, 
National Lamps Works. 

Chain De
partment 50' X 1 20' 6,000 J . C. Penney average. 

Shoes 20' X 100' 2,000 Wise Shoe ideal. 
20' X 80' 1,600 Walkover ideal. 
15' X 75' 1,125 Beck Hazzard ideal. 

18' frontage W . J. Baxter. 
Candy 7' X 40' 280 Mary Lee shops. 

or 9 ' X 30' 270 
1 8' frontage W . J. Baxter. 

Al l store examples and estimates from Baxter, William J., 
Chain Store Dhlribulion and Management, 1932: Williamson, 
W . F., The Retail Grocer's Problems; U . S. Department of 
Commerce, Bureau of Foreign and Domestic Commerce. 

STORE SPACE REQUIREMENTS 

In trying to determine the amount of space desirable for stores 
of various types doing a profitable business, one is faced with 
a shortage of scientific material on the subject. Chain stores 
and chain store organizations seem to be the only ones who 
have thought at ail in terms of the model, ideal, or average 
store, and the few figures available vary so much that they 
are of little use. Grocery store estimates vary from 20 to 40 
feet in width and from 35 to 60 feet in depth, while the addi
tion of a meat department increases the width to 60 or 100 
feet, the depth to 100 feet.* For the ordinary shop (shoes, 
specialty, hardware, drugs, e^c), the 20'x80' recommendation 
of Mr. Ralph Morgan, President of the Chain Store Research 
Bureau is typical . On the other hand, in actual practice, 
high rents in desirable locations enforce the use of smaller 
areas. Mr. Wil l iam J . Baxter of the Chain Store Researcn 
Bureau points out the present-day trend among chain stores 
toward the use of smaller stores because of 

1. High rents; 
2. Consolidation of stock by introduction of new and 

more compact lines of goods and less bulk goods; 
3. Economy and efficiency in the use of space. 

* Baxter. Wil i iam J . Chain Store Distribution and Management. 

Estimated Number of Stores of Each Kind 

The figures in this column on the chart have ob
viously been secured by roughly dividing the total 
estimated sales in each category by the estimated 
size of a healthy store. Where the sales were too 
small to warrant allowing a separate unit, they 
have been combined with other suitable categories. 
The total luimber of store-units, excluding services, 
is estimated at 63. 

T h e fact that analytical and critical use of avail
able facts leads to something very different from 
present conditions may be attested by the follow
ing table: 

Number of Stores per 100 Populaticju 
U . S. A 1.26 
New Jersey 1.49 
Eleven small towns 1.43 
liorough of Queens, N . \ ' . C 1.16 
Radburn as plaimed 63 

Possible Rental Income 

W e have occasionally, for matters of convenience, 
distinguished between the interests of the landlord 
and those of the community as a whole. How
ever, it is one of our major premises in attributing 
importance to scientific and economic store plan
ning that, in the construction of large-scale hous
ing and connnunities, the interests of the store 
owner and the community will be identical. F o r 
they will be the same thing. T h i s part of our prem
ise has already been accepted in the financial set
up of most recent housing projects. It is taken for 
granted that the prolits arising from store proper
ties shall go to the comnumity as a whole. 

These profits come from rent. I t is aj^parent 
from a comparison of Census of nistribution fig
ures for the country as a whole. New Jersey, New 
Y o r k . Coimecticut and the Borough of Queens, 
that the average rent is a fairly regular percentage 
of the sales volume of a store. The composite per
centages resulting; from this survey have been listed 
in the next to last colunm of our chart, and the 
resulting estimated rentals in the last column. The 
total possible rental income, excluding service busi
nesses, comes to $212,300. 

There is one axiom to be mentioned in this con
nection, an axiom which sums up the whole point 
of this section of our study. Namely, that it is 
more jjrofitable to get a certain amount of rent 
raiuhirly from ten healthy stores than it is to get 
the -ame .amount of rent irregularly from twenty-
five marginal stores doing the same total volume 
of business. 

Modifying Factors 

T h e estimate of 63 stores selling goods at retail 
is by no means the final figure. It is merely the 
basic figure achieved by multiplying the average 
per cai)ita sales in the eleven selected towns by 
10.(X)0 and then dividing the product by the average 
volume of a chain store unit. Obviously, there 
must lie certain modifications. 
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Ill the first place, the Census of Distribution 
does not include stores which may be classified as 
services: laundries, shoe repair shops, barbers, etc. 
W e have made a rough estimate of the sales and 
number of stores and possible rentals of shops in 
the category, at the bottom of the chart. T h e 
number of stores is thereby increased to 70. Th i s 
is a field in which accurate statistical survey and 
research are needed. 

Then also, it must clearly be taken into consider
ation that the Census of Distribution was made in 
1929, a "prosperity" year. I n so far as prices may 
have been permanently lowered since that time, it 
will affect the total volume of sales, but by lower
ing the whole scale of costs, wages and rents, it 
will probably not have materially changed the 
number of stores recpiired. O n the other hand, it 
is probable that the permanent purchasing jKiwer 
of such a comiiiunity, in terms of goods, will re
main for a long time below the 1929 level. The 
effect of this probably will not be very great on 
stores dealing in staples, particularly those in the 
food group. T h e lu.xury goods outlets will, of 
course, be the first to be affected, but the extent 
of this effect cannot as yet be gauged with any 
accuracy, as we may still hopefully assume that 
present levels of purchasing power are as far below 
thf norm as 1929 was above. 

kadburn, however, has certain special character
istics which will further infiuence the basic index 
figures on our chart. F o r one thing, its jMipula-
tioii is not likely to include any very wealthy or 
any very poor peo])Ie. T h i s fact will tend to de
crease to a certain extent the amount of strictly 
luxury goods consumed, but it may also tend to 
increase the per capita consumption of stajiles: 
food, drugs, dry goods, services, etc., even pos
sibly automobiles. Sfiecial re(|nirenients due to par
ticular characteristics of the population must be 
considered. Educators, skilled workers and clerks 
have all about the same income but with very dif
ferent buying and living habits. 

The consumption of coal, wood and ice (lepeiicls 
obviously on the arrangements for heating, refrig
eration, etc. T h e possible existence of local indus
try' and of wage-earners employed at Radburn al-
tlioush living outside, will have considerable 
iiilluence on restaurants, and also on amusements. 
T h e fact that both Ridgewood and Paterson are 
large centers for the sale of automobiles may fur
ther modify the jiossibility of such sales at Rad
burn. 

Another modifying factor is the fact that, par
ticularly outside the field of staple goods, the size 
of a chain store unit cannot be used too rigidly. 
T h i s is probably more true of restaurants than of 
any other single item. I t is quite possible that 
smaller restaurants and cafes of a dilTerent charac
ter from the usual chain establishment nii.u;lit well 
be conducted on a jirofitable basis, but the income 
and the fjround area re<|uired will remain approxi
mately the same. 

How Genera l ly May O u r Ratio of Stores to Populat ion 
Be A p p l i e d 

T h i s is a very important question and must be 
answered very emphatically. There is no rule-of-
tliiuiib method for determining either the amount 
of sales or the number of stores in a new commun
ity. E v e r y case requires special study and analysis. 
O u r ratio of .7 of a store for every 100 people 
applies to Radburn itself only when it has reached 
10,000 population. A survey of smaller comniuiii-
ties in this region shows that there is almost in
variably an enormous jump between the character 
of a local market for 5,000 peo|)le and one for 
10,000; even between one for 8.000 and one for 
10,000. Per capita .sales in suburban towns of 5,000 
and under are not much more than half those found 
in our eleven towns of over 10,000. 

Moreover, this ratio will not hold even for a 
cinnniuuity of 10,(XX). if that coniinunity is a more 
dejiendent suburban type (i.e.. closer to a large 
center) , and it will mo.st certainly not hold for such 
a community planned for an urban district. In 
short, all that can be useful to other planners in 
this study is a suggestion of method. 

But this method is one that can be applied to 
similar problems for any community. It is based 
on ascertainable facts as to consumers' buying 
habits and available data on successful stores in
stead of on (juantitative uncritical surveys of exist
ing conditions. It shows how many .stores can pay 
their way. not how many are needed to repeat tlu' 
tragic conditions of past failures. 

III. LOCATION 
Neighborhood shopping centers serve purely local 
functions. They can deijend on little or no trade 
from the outside. T h e y should be placed and 
planned to serve and hold as much as possible of 
the local trade. 

T h e y should be located so that any resident may
be able to either walk safely and easily to them (at 
least for daily convenience goods), or ride com
fortably and find a parking sj^ace. I f walking is 
made safe and attractive as it is in Radburn by 
completely separating pedestrian from vehicular 
tralTic, and by paths passing through parks, there 
will be much less use of automobiles in local shop
ping. T h e wasteful use of the machine is likely to 
be more limited in the future, for even after the 
depression is over we will have to face reality and 
live on earnings rather than debt. I f residents are 
to walk to their stores, no home should be more 
than half a mile from a neighborhood shopping 
center. 

I n more sparsely populated .sections the shop
ping centers must be more widely separated. I f 
the automobile is to be used for shopping, it is es
sential that stores be located where there is ade
quate and convenient space for parking. M a n y 
retail centers have lost their patronage through in
adequate facilities for nearby parking. It is natural 
that it is in Cal i fornia , where the proportion of 
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automobiles to popidation is greatest, that the cfiect 
on market planning is most apparent. There it is 
being recognized that parking is not a public but 
a private function. The Bureau of l-oreign and 
Domestic Commerce estimates that throughout the 
country about a million cars are taken off the 
streets ammally by merchants' parking provisions. 

L a c h neighborhood shopping center should be 
n i a carefully plaimed concentrated area, with all 
die possibilities for necessary growth considered 
in the original plan, leaving no leeway for shoe
string development. Related stores should be plan 
ned together, and as far as possible, the whole 
group should be on one side of a street or in one 
block. I f this is not possible, they should he con
nected by over- and under-pass. 

F o r a long time there has been a more or less 
spontaneous recognition in store policy of the fact 
that the modern highway is a dividing line and not 
a means toward concentration. I n most large cities, 
one side of a main thoroughfare is devoted prin
cipally to women's shops, while the other may be 
(|uite different in character, perhaps catering prin
cipally to men buyers. A n d often, even in quite 
small towns, food and related shops will string out 
down one side of a street rather thati cross it. 

T h e local shopping centers should be on or con
tiguous to a main neighborhood street but not on 
a regional highway. A neighborhood center's fimc-
lion is local. It gets little if any patronage from 
through trallic and such a location would be a 
nuisance and a danger to resident shoppers. T h e 
land is too expensive. Park ing facilities are diffi
cult to provide. 

L a s t year the L o s Angeles County Regional 
Planning Commission made a series of careful 
studies of the effectiveness of various .shopping 
centers in |)icking up passing trade throughout the 
suburban areas of the county. A careful count 
was made of the number of automobiles that en
tered each sho])ping district, as compared with the 
mimber of those that stopped for purpose of shop-
jiing. A s walking is practically a lost art in South
ern Cal i fornia , it was presiuned that all consumers 
come in automobiles. T h e count in each case was 
made during twelve hours for three <lays and the 

tigures given were based on an average. It was 
found in every case that a far larger percentage 
of those passing through the retail center stopped 
when it was off a main traffic road. 

I n a large community a number of shopping 
centers will be needed to give easy access to all. 
.All consumers should have variety of choice of all 
products. But it is not strictly necessary to pro
vide competition in every type of business in each 
single subcenter. I n all but the more sparsely set
tled neighborhoods it is possible to have two centers 
within walking distance (one-half mile) of all 
homes. Where there are a large number of auto
mobiles, the owners can easily prevent local shops 
from taking advantage of them by monopoly. 

I n a community of 10,000 such as the northern 
part of Radburn, there will be probably at least 
three centers. Otily one of them will carry any 
large amount of specialty or shopping goods. O f 
fices and the greater part of service enterprise will 
also be grouped in the main center. The smaller 
nuclei will be mainly for food markets, and pos
sibly with such services as cleaner, laundry and shoe 
repair. 

Shopping centers should be located on the iiUe-
rior of a development where the property is in 
single original ownership. I f placed at the corners, 
eompetitive groups could be set up nearby which 
would invalidate all the constructive planning act
ivity of the original neighborhood. 

IV. THE FORM 
The form of the American store, like that of the 
urban house, has been molded to fit the require
ments of narrow rectangular lots rather than func
tional requiremeiUs of human needs. Stores have 
been measured by the foot, not by use, because 
they have been turned out like sausages, long strips 
of them all alike, no matter how different might 
be the requirements of site, of special use, or of 
groiq)ing. It is astounding how obstinately the 
stereotyped standardized form of store has per-
-islcd in spite of its inconvenience and the fact 
that modern practice and custom has made it obso
lete in form and wasteful in use. Only graduallx 
and in a few places have new forms begun to take 

( 1 ) 

• 

(2; ( 4 | 

(I) Or ig inal ly neighborhood shopping centers grew up around the intersection of 
gradually spread. (2) Arch i tectura l symmetrical plaza does not lessen dangers of 
(3) and (4) Shopping center developed at one side of main t raf f ic road ; danger 
secondary roads. (5) A drive-in market such as has been built in V/ashington, D 
through traff ic of automobi les is el iminated. 

( 5 ) 

two streets and 
crossing streets, 
still exists f rom 
C., in which all 
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shape to meet the real needs of the storekeeper, 
customers and the commun i t y . 

T h e automobi le has been one o f the dominat ing 
features of Amer i can l i f e f o r more than twenty 
years and yet most stores are st i l l planned w i thou i 
any recogni t ion o f the needs of park ing . The cus
tomer is inconvenienced and the shopkeeper loses 
trade because this p r ime need is not yet recognized 
in any but a few places. 

T i i c danger o f the aut i 'Uiubi le is gradual ly forc
ing new group ings of shopping centers. Or ig ina l l y 
they grew up a round the intersect ion of two streets 
and gradual ly spread in a d isorder ly way in four 
directions. T h e d i f l i cu l t y o f crossing traftic is lead
ing to the concentrat ion at one side of a road. But 
there are st i l l hang-overs f r o m the past. Archi tects 
actual ly plan synunetr ical plazas fo r shopping w i t h 
at tract ive l ook ing store bu i ld ings at f ou r corners 
of intersect ing roads jus t as though there were no 
automobiles and the funct ions of the bui ld ings 
could be made l ike the e.xterior treatment fo r an 
age long past. 

T h e Cah fo rn ia d r i ve - in market has come clo.sest 
to a recogni t ion of the funct iona l requirements of 
a modern shopping center. T h e rapid development 
of such regions as Los Angeles has led to the 
bu i ld ing of local shopping centers as a uni t ied 
group planned fo r a special use and under a single 
management. T h e need of pa rk ing space has been 
recognized as a dominan t requi rement . 

" O p e n D i sp l ay " is the t e r m most f requent ly ap
plied to the modern iza t ion of store plans and inte
r io r arrangement. E v e r y t h i n g that is f o r sale nuist 
be not only easily v is ible to the jnn-chaser, but i f 
possible must be w i t h i n reach. L o w , open shelves 
and complete c i rcu la t ion faci l i tate self-service, or 
at least reduce the cost of c lerks. T h e store i tself 
is l ike ly to prov ide the best w indow display, in
stead of a dusty c lu t te r o f objects against an " a r t " 
background. I n general , the modern food store 
needs a greater i ) ropor t ionate w id th to depth t l ian 
the o ld un i t . 

Open display in shal low .shops facil i tates buy ing 
and increases the rate of tu rnover . T h e Ca l i fo rn ia 
storekeeper has apparent ly discovered that the need 
of keeping a large stock of al l k inds of goods in 

storage l ike an old coun t ry store has disappeared 
as a result o f the fac i l i t y o f de l ivery by auto t ruck . 
I t is u juch better t o keep suppl ies i n a centra l wa re 
house where they have better care at less cost and 
thus save about hal f the depth o f the store. T h e 
space saved is much more valuable f o r pa r k i ng of 
automobi les. 

W h e n the ne ighborhood shopping center is de
signed as a g roup instead of a series of sei)arate 
stores i t can be made an a t t rac t ive feature instead 
o f a monoto imus eyesore. M u c h of the beauty o f 
the S(^uthern C a l i f o r n i a store groups conies f r o m 
their co lo r f u l display of f r u i t and vegetables i n 
the open. W e can see no reason w h y the store 
f ron ts should not be open, t h r o u g h the greater par t 
o f the spr ing , summer and a u t u n m , even in ci t ies 
as f a r nor th as Chicago and X e w Y o r k . 

T h e final .step in m a k i n g the shopping center 
completely func t iona l in re la t i fm to modern l i v i n g 
is st i l l to be real ized. I n the commun i t y o f the 
fu tu re , the pure ly local store w i l l f o l l ow the ex 
ample o f the Radbu rn house. I t w i l l face t o w a r d 
the l i f e of the c o m n n m i l y wh ich w i l l center a round 
the i^ark. Mos t people w i l l wa lk to the store lie-
cause i t w i l l be convenient , safe and en joyab le . 
There w i l l be faci l i t ies f o r p a r k i n g automobi les, 
but in most bu i l t -up communi t ies th is w i l l be o f 
nuicb less inqjortance than a .safe place to |)ark the 
baby where the mother can watch i t wh i le slic 
shops. T h e store i n some cases may have t w o e n 
trances and show w indows , one the princi|»al one, 
t oward the park , the second t o w a r d the h ighway . 
Hut the street side o f the store w i l l in most cases 
be used on ly fo r de l ivery . W h e r e there is on ly the 
traft ic o f f as t -mov ing automobi les, the pedestr ian 
ways w i l l pass t h rough the parks as they do at 
Radburn . Show w i n d o w s are o f l i t t l e use to peo|)le 
d r i v i n g by in automobi les. Wel l -des igned le t te r ing 
as a part of the g roup design w i l l do much m o r e 
to d raw ]>a>sing trade. Rut the ne ighborhood store 
should be designed to meet the c o m f o r t and c o n 
venience of the local customers on wh ich it mus t 
dej iend. W h e n the ne ighborhood store g roup has 
t u rned i ts face t o w a r d the l i f e o f the park ra ther 
than the haste and danger o f the t ra f f ic road i t w i l l 
become a real center o f the commun i t v . I t s who le 

rjTTT-i^wfn 
(7) 

(6) and (7) The Ne ighborhood Shopping Center in the modern town planned so as to care for and 
separate pedestrians, parking and delivery. 
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Albert Frey 
Drive-ln Market, Los Angeles, Cal i forn ia. 

character may change whh the development of such 
features as the open-air restaurant and the out -o f -
doors cafe. 

V. C O N T R O L 

\ \ hat is the use o f developing a scientif ic method 
o f store p lann ing ? None whatever , i f present 
methods of suhdiv is ion and chaotic development 
are a l lowed to cont inue. None whatever , unless 
the complete, p lanned neighborhood is accepted as 
the m i n i m u m un i t o f development. N o scientific 
s to re-p lann ing method can he appl ied to speculative 
methods of development . B u t , on the other hand, 
one of the hasic reasons f o r the acceptance of the 
ne ighborhood im i t is the necessity f o r economic 
p lann ing , f o r the preservat ion f o r the benefit o f 
the conunun i ty of the value increment which the 
c o m n u m i t y i tse l f b r ings to i ts p rope r t y . A n d th is 
real increment (as opposed to inf lated speculative 
ex])ectation-vahie") wh ich nuist be planned fo r , 
guarded and permanent ly preserved, occurs in store 
propert ies. 

M a n y o f the proposed l im i ted d iv idend hous ing 
com]ianies w o r k i n g under the N e w Y o r k .State 
T lous ing L a w s count on makiuj^ a success of their 
enteri)r ises on the basis of a good ly prof i t f r o m 
stores. T h e i r expectat ion of renta l values is gen
eral ly f a r beyond wha t can be real ized because the i r 
figures general ly have not been based on any scien

t i f ic relat ion to the buy ing power of the fu tu re 
populat ion. 

increment value that comes to pro j ier ty th rough 
the j)resence of popu la t ion affects store values 
much more than resident ia l i)roi)erty. T h e reten
t ion of the m a x i m u m of the spending power of 
the conununi ty w i t h i n the neighborhood is great ly 
affected by the manner i n w h i c h the shopping cen
ter is planned and its de\"el«ipment is contro l led. 

T o main ta in a heal thy retai l shopping center and 
guard the interest of al l concerned, all p roper ty 
that can be used fo r store purposes must be in 
single ownersh ip . W h e r e the comnumi ty is being 
developed by a l im i ted d iv idend company in the 
interest of the residents, i t is possible to preserve 
for the inhabi iants the ex t ra prof i ts that can be 
derived t h e r e f r o m . 

T h e best method of serv ing all the interests per
manent ly, however , is the communi ty ownership 
of land and bui ld ings f o r stores f r o m the betj i t i -
n ing . 

In addi t ion to enhancing the possibi l i ty o f suc
cess in a l l the factors ment ioned above, such an 
arrangement is the on ly one whereby the incre
ment in value created by the communi ty may be 
preserved com])letely and assuredly f o r i ts own 
advantage. 

O n l y in these ways can proper ty be control led 
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so as to preserve the weal th of the coninui i i i ty , be 
an advantage to the commun i t y , or enr ich the de
veloper o f the proper ty . W hat this means in prac
tice i s : 

1. L imi t ing ' amount of proper ty to be used fo r 
stores in the development so as to secure max inuun 
possible re tu rn w i t hou t i n j u r y to consumer. 

2. Keep ing possession o f a l l such land. 
3. Prevent ing use o f other proper ty of develop

ment for business use b y : 
( a ) Cont inued ownersh ip of al l land by com

mun i ty or develop ing company. 
( b ) Sale o f resident ia l land onJy w i t h restr ic

t ion i )ermanent ly | ) revent ing its use fo r business. 
Zon ing may help, but i t is not a permanent guar
antee against change as is pr ivate agreement. I t is 
safer to have both. 

4. P reven t ing value f r o m f low ing over the edge 
o f j i roper ty . I f shopping center is too near edge 
of the development, par t o f it w i l l flow over 
thr()ngli compet ing stores in neighborhood proper
ties tak ing advantage of at t ract ion of park ing fa
ci l i t ies. 

Restr ic t ive legis lat ion has been o f no assistance 
in rest r ic t ing the number of stores. Zon ing at i ts 
best has not met the s i tuat ion. A t worst i t has 

caused large areas to be as.sessed as business p r o p 
e r ty f a r i n advance or beyond the f inal l im i ts o f 
any possible need, and has thus d i rect ly encour
aged the erection o f waste fu l tax -payers . * 

T h e planner f o r the c o m m i m i t y o rgan iza t ion 
must not only p rov ide convenient and a t t rac t i ve 
shopping centers ; he must l im i t the area, l i m i t the 
number of shops, and scient i f ical ly appor t ion the 
k inds o f reta i l enterpr ise. H e must p rov ide f o r 
compet i t ion and var ied choice o f each commod i t y , 
but not over -compet i t ion . Pie must see that every 
sort o f shop wh ich a given commun i t y w i l l suppor t 
is g iven a place, and he must keep out over-spe-
r ia l ized types wh ich the character of the c o m m u n 
i ty does not wa r ran t . H e nnist plan f o r rentals 
wh ich w i l l g ive the land lord a good re tu rn , leave 
the .shopkeeper w i t h a decent l i v i ng , and leave the 
nuu i i c ipa l i t y w i t h an adequate and assured tax 
income. H e must plan and bu i ld the ceiUer as a 
pleasant whole, and as a nucleus f o r a f u tu re center 
commensurate w i t h the planned probable g r o w t h 
o f the connnuni ty as a whole. T h e planner mus t 
achieve a pract ical balance between all these fac
tors . Such coord inat ion is achieved by t h o r o u g h 
imders tand ing of each element plus a clear con 
cept ion of the whole pat tern . 

N O T E O N E X I S T I N G F O R M U L A S 

*Thc Regional Plan of Nezv York and linvirons 
made a tabu la t ion of reta i l stores as l isted in the 
classified tele])honc d i rector ies of seven large cities 
f 100.000 t o 3,000,000) and used the averages ob
tained in this way w i thou t any sort o f modi f icat ion, 
to determine the number and kinds of stores f o r a 
comnnni i ty of 6,000 populat ion. T h e Chicago Re
gional Planning Association went out and measured 
the store f ron tage i n 17 cit ies and vi l lages i n the 
Chicago r e g i o n : and the resu l t ing average, l ikewise 
unniiMlif icd. nf sdiiu- .̂ 0 feet ]ier 100 inhabitants has 
been widely used as a " p l a n n i n g " gauge. The 

Milii'ankee County Regional Planning Department 
made a somewhat more cr i t ica l survey, to show-
over -zon ing f o r business. Va r ious c i ty ]) lanners 
have their <iwn ru le -o f - t humb fornudas. and 
Gardner S. Rogers of the U . S. Chamber o f C o m 
merce evolved a system of coefiicients between 
])oi)ulat ion and stores, based on the T r i a l Census 
o f D i s t r i b u t i o n , w h i c h wou ld be admirab le i f that 
census had not already proved beyond con t roversy 
that ex is t ing condi t ions ought by no means to be 
duj^l icated. 

N O T E O N B U S I N E S S Z O N I N G 

* H a r l a n d l i a r t h o l o m e w says : " T h e over-zoni i i i i 
o f business f ron tage is det r imenta l in many re-
.spects. I t has created a great surplus o f business 
proper ty . I t has st imulated speculation in such 
proper ty beyond reasonable l imi ts , the reaction 
f r o m which has resul ted in dejiressed values. I t 
has produced invo lved problems of taxat ion. I t 
has inv i ted and produced b l igh t ing o f large 
stretches o f p rope r t y a long our main thorough
fares . " 

I n many cit ies al l p rope r t y f r o n t i n g on main 
roads has been automat ica l ly zoned fo r business. 
D r . A ronov i c i po ints out that " o n this theory i t was 
found that i f every boulevard frontage in Los 

-Vngeles Coun ty were to be zoned fo r business there 
wou ld be more business f rontage than could be 
rea.sonably expected f r o m a l l the populat ion o f the 
U n i t e d States." A survey made i n six d is t r ic ts i n 
.Milwaukee Coun ty b rought to l ight the fact tha t , as 
a result o f "shoe-s t r ing zon ing , " on ly 39.88 per cent 
of al l the area zoned f o r business was actual ly in 
business use—most o f the d is t r ic ts hav ing a l ready 
achieved their m a x i m u m density. 

D r . R i cha rd T . E l y . land economist, .said in the 
.V('7e ]'ork Times that "places can be found where , 
whatever standards one may take, there is t w e n t y 
t imes the amount o f pro i )er ty p lo t ted f o r business 
f rontage needed to sat is fy any economic d e m a n d . " 
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r 
Buildinq dunnn 1932 t a k e n o s b a s e 
I I Above bo«e 
^ • ^ M Below b a t e 
Pi4ur«s denote percen+aqe c h o n j e f rom b a s e 

f^loer spsev for new build^ne c o n t ' o c * * J 7 »*oVe» eo*: 
of tht Reckn P » ' ' " ' " voluofions fa- ffocAy 
onrf Paci fic Coatf Stofas 

BUILDING TRENDS AND OUTLOOK 
By L. SETH S C H N I T M A N . Chief Statistician. F. W . Dodge Corporation 

D u r i i i j ^ l l i f i n i t ia l thri-c \vt(Us of January con
tracts awarded fo r al l classes o f construct ion in 
the 37 eastern states aggregated $146,466,500. 
This tota l compares w i t h $207,209,500 for al l of 
Deceniher and on ly $83,356,000 fo r January. 1933. 

O f the contract tota l f o r the three-week ])eriod 
$128,(XX).000 or ahout 88 per cc-nt was fr)r puhl ic ly-
fuiauced under tak ings ; this pro ] )or t iou is hy far the 
largest rati*) o f j iuhl ic ly-Hnanced construct ion in 
any s imi lar ])eriod of record. The hack-log o f 
I'W'.A al lotments f o r const ruct ion yet to reach the 
contract stage is st i l l \ e r y large, exceeding a l ) i l l i ( i i i 
( lo l lar>; thus it should he clear that considerahlc 
sustaining influence on the contract record can he 
counted upon f r o m this source over the ne.xt few 
months. 

O n indicai tons f r o m the three-week record of 
January , pr ivate ly- fmanced under tak ings fo r the 
fu l l mouth fe l l suhstant ia l ly helow this class of 
w o r k as reported d u r i n g January . 1933. Unless 
our economy is tmdergo ing a most fundaiuental 
change we must st i l l re ly upon pr ivate con
s t ruc t ion to produce the needed st imidus to busi
ness. It is hoped that puhl ic ly- fmanced con
s t ruct ion act iv i ty w i l l p rov ide a sufficient rise in 
mass purchas ing power to wa r ran t increased pr ivate 
const ruc t ion . B u t to insure th is desired end ettec 
t ive co-ord ina t ion o f all governmenta l agencies i n 
terested in the p rob lem appears as the first order 
of business. 

MATERIAL PRICE MEASURING R O D * 
The prices in this tabulat ion enable one t o 
visualize at a glance the main trend of the 
material market. Their significance does not 
extend beyond that point, and the explanation 
below should be read carefully. 

F. W . Dodge Corporation Composite Prices 
as Indicated in Explanation 

Mater ia l 
Portland Cement . 
Common Brick. . . 
Structural Steel . . 
Lumber 

This Month Year 
Month A g o A g o 
$2.20 $2.20 $2.05 
12.35 12.34 1 1.73 

1.65 1.65 1.60 
16.46 16.44 15.50 

Prices given in this comparison are com
posite and do not in all cases refer to one 
i tem. For instance, the price of structural steel 
is the composite of prices of shapes and plates 
f.o.b. Pi t tsburgh; the price of lumber is a com
posite of five items of Southern pine and five 
items of Douglas fir f .o.b. mill; the price of 
cement is a composite of prices in fourteen 
di f ferent cities per barrel , carload lots, to con
tractors; price of brick is composite in fourteen 
cities per M, del ivered on the job. 

'As previously publishe<l in General Building Contractor. 
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M A R C H 

T H 

A R C H I T E C T U R A L R E C O R D 

LEISURE AS A FACTOR IN ARCHITECTURE 

WILLIAM ORR LUDLOW, C H A I R M A N OF THE A. I. A. COMMITTEE O N INDUSTRIAL RELATIONS, HAD A SUGGESTIVE 

ARTICLE IN THE MAY, 1933, ISSUE OF THIS MAGAZINE ON LONGER HOURS OF LEISURE AS A PROSPECTIVE MAJOR 

INFLUENCE IN ARCHITECTURE. ARCHITECTS, HE CONCLUDED, "WILL DO WELL TO THINK A LITTLE IN ADVANCE O F 

THE INEVITABLE TREND." TO FACILITATE SUCH THINKING THE EDITORS HAVE BROUGHT TOGETHER IN THE PRESENT 

ISSUE THE FACTUAL INFORMATION AVAILABLE. THIS CONSISTS PARTLY OF THE RESULTS OF A QUESTIONNAIRE C O N 

DUCTED BY THE NATIONAL RECREATION ASSOCIATION TO LEARN WHAT RECREATIONAL ACTIVITIES HAVE THE 

BROADEST PUBLIC APPEAL AND PARTLY OF A SELECTED ANNOTATED BIBLIOGRAPHY. 

THE BIBLIOGRAPHY IS INTENDED PARTICULARLY TO CLARIFY THE QUESTION: W H A T IS MEANT BY LEISURE? IF THE 

WORD HAS NEW IMPLICATIONS FOR ARCHITECTURE, IT IS NECESSARY TO IDENTIFY THEM AND INCORPORATE THEM 

IN A REVISED DEFINITION. THE INEVITABILITY OF A PLANNED NATIONAL ECONOMY, WITH SHORTER W O R K I N G HOURS 

AS AN ESSENTIAL ELEMENT, HAD INDEED BEEN FORECAST BY A D V A N C I N G TECHNOLOGY. BUT HAD RECEIVED N O 

POPULAR RECOGNITION UNTIL THE PLAN FOR INDUSTRIAL CODES WAS ADOPTED A YEAR A G O . IT IS NOT SUR-

PRISING, THEREFORE. TO FIND THAT MODERN CONCEPTIONS OF LEISURE ARE AS YET EXPRESSED W H O L L Y IN TERMS 

OF SOCIOLOGY. THE DEFINITIONS CONTAINED IN THE BIBLIOGRAPHY ARE HELPFUL MAINLY AS A STARTING POINT 

FOR ARCHITECTURAL THINKING. 

THE NEXT LOGICAL QUESTION IS: W H A T WILL PEOPLE DO W I T H THEIR LEISURE? THERE IS N O LARGE OR VARIED 

BODY OF EXPERIENCE IN AMERICA TO DRAW UPON FOR A N ANSWER, NOR DOES THERE SEEM TO BE M U C H 

HELPFUL INFORMATION ABROAD. THE INVESTIGATION BY THE NATIONAL RECREATION ASSOCIATION IS THERE

FORE OF FIRST-RATE NEWS VALUE AND WE APPRECIATE THE COURTESY W H I C H ENABLES US TO PUBLISH ITS F INDINGS. 
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L EISURE, as a social concept, is defined and its historical development traced in a brief but 

compact essay by Ida Craven which appears in the Encyclopaedia of Social Sciences. Broadly 

speaking, leisure is time at the disposal of the complete man, not the man who is exhausted 

by 14 hours of labor or 8 hours under a speed-up system and worried by insecurity; 

there must be more than just time for enough recreation to freshen the worker so that he 

can continue his toil. 

For purposes of social analysis the concept of leisure is taken to mean simply freedom 

from activities centering around the making of a livelihood. "The artist, the scientist, the 

scholar, work at their art or science or research for their living; in another sense, theirs is the 

privilege of constant leisure to devote themselves to what are for them the highest pur

suits. . . . One might say that the more nearly ideal the organization of society, the more 

perfectly would every individual's work be adapted to his abilities and the greater would 

be the number of people who enjoyed similar qualitative leisure through rather than out

side of iheir work." 

The ancient civilizations cultivated leisure as among the chief goods of life. The force of 

this concept, as it developed in antiquity, is indicated by the fact that the English word 

school is derived from the Greek word for leisure (schole). "Whatever complaints might 

be made against the luxury of the rich, however, the desirability of leisure itself was 

never really brought into question throughout antiquity or the Middle Ages. With the 

growth of capitalism there appeared a new and condemnatory attitude. The Puritan em

phasis on the moral duty of continuous industry reflected the needs of a mercantilistic and 

later of an industrial economy. The further disparagement of arts and amusements repre

sented the reaction of the vigorous rising bourgeois class to the luxury and display 

of the older aristocracy. . . . 

"Certain changes of attitude are already apparent. When the eight-hour laws were under 

discussion in 1916 and 1917, the prospect of such accretions of free time led governments 

and social reformers to talk fearfully of the leisure 'problem.' Temperance societies pre

pared for increased drunkenness and attention was centered on the real evils of commer

cialized recreation as it prevailed in most large cities. . . . In 1924 the International 

Labor Office devoted part of its sixth conference to a discussion of the problem; in 1930 

M A R C H 1934 195 



Nesmith 

196 THE ARCHITECTURAL RECORD 



the First International Congress on Workers' Spare Time met at Liege with 300 members 

from 18 countries, the governments of 14 of which were officially represented. In the dis

cussions of this congress and previously in those of the International Labor Office the 

emphasis had completely shifted from repression of commercial recreation to provision of 

facilities for other ways of utilizing leisure, and the conception of leisure as a problem 

had given way to its recognition as an opportunity and a cultural necessity. . . . " 

European groups interested in workers' leisure have stressed the importance of proper 

housing and community planning as essential to a social and individual utilization of leisure. 

Urban congestion and bad transportation facilities prevent the enjoyment of leisure, and 

lack of space in the home throws the worker upon the streets and into commercialized 

amusements. 

In the United States recreation has been largely limited to adolescents. Adult education does 

not exist except for a few notable exceptions. "The limited traditions of community living and 

the greater emphasis on the achievement of wealth as a goal have retarded the develop

ment of the idea of creative enjoyment of leisure. Nevertheless, here as in Europe, the 

automobile, the moving picture and the radio have provided the means for new forms of 

recreation which taste and economic change might transform into the basis of real 

leisure. . . . " 

S O C I O L O G I C A L ASPECTS O F NEW LEISURE. By George A . Lundberg. Columbia University. 

Sociology and Social Research, May-June, 1933. 

Leisure is treated as a problem in this essay for two reasons: {1} Leisure time has in

creased, and the production of material necessities is now carried on by a small per

centage of the population. (2) Urban civilization and mechanical devices have disrupted 

traditional leisure pursuits, thus compelling community recognition. The problems of leisure 

will not disappear as a result of any currently proposed reforms of our economic order; 

details may vary but the fundamental fact is that, under any system of control, masses 

of men would be relieved or prevented from occupying working hours in conventional 

manner. 

The ultimate objective, the author states, is adjustment of the individual to the social 
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order. This can be achieved by a process which may be looked at -from two points of 

view: (1) manipulation of environment, (2) conditioning of the individual. "A certain purchas

ing power with a corresponding education in wants, standards, and tastes would appear 

to achieve the most economical and efficient adjustment." 

THE THREAT O F LEISURE. By George Barton Cutten. Yale University Press. 1926. 

The notion of leisure as a problem finds expression in this book. To the author the con

cept of leisure as an opportunity brings up the question of "Opportunity for W h a t ? " in 

relation to workers whose minds have become standardized by industrial routine. People 

have been told what they must do during working hours; as for leisure they have been 

told what they must not do. A more positive action must be taken, he believes. 

LEISURE IN THE MODERN W O R L D . By C. Delisle Burns. The Century Company. 1932. 

This book, based on a series of radio talks given in London in 1932, covers a variety of 

contemporary factors—the social effects of motor cars, motion pictures and radio; ways of 

escape, like gambling and hiking; changing conventions and manners; the women's move

ment and children's leisure utilization; and so on. Leisure, according to the author, is the 

most valuable product of modern mechanisms and modern social organizations, but since it 

is generally regarded as a negligible by-product, it is largely wasted. 

The new mechanisms, like movies and the radio, have speeded up the rate of social change. 

They are the most valuable and the most dangerous instruments of education, for they 

involve a much greater centralization of power in the hands of a few in every country. 

"They are forms of education very suitable to dictatorship; and every man knows how 

excellent a dictatorship would be—if he were the dictator." 

RESPONSIBILITY AND CULTURE. By L. P. Jacks. Yale University Press. 

In a series of lectures delivered at Yale University Professor Jacks of England contrasts 

the concepts of labor and leisure, and defines leisure as not inaction but a higher kind of 
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activity: "The time when we are making the greatest demands on the services of our fellow 

men." That is to say, the utilization of leisure is possible only when means are provided 

for enjoying ourselves. 

Education Professor Jacks views as the first means toward a full utilization of leisure and 

the fulfillment of every individual's right to self-development. The alternate objective i$ 

reciprocal education, for "unless the right to self-development immediately expands into 

the duty of promoting the self-development of others, the man (or the community) which 

possesses that right is worse off with it than he would be without it." The idea of edu

cation, he emphasizes, is fundamentally related to the idea of government, and this implies 

a responsibility for the educated citizen "to create values that are worth voting for." 

UTILIZATION O F W O R K E R S ' LEISURE. International Labor Conference (Geneva Labor Of f ice , 

1923), Sixth Session, Geneva, June, 1924. See also International Labor Of f i ce 

Annual Reporr, 1930, pp. 455-459. 

Viewing leisure as an important study, the International Labor Office has emphasized, in 

its conference discussions, a twofold approach: (I) The preservation of leisure through paid 

work during leisure hours, improvement of transport facilities, workers' dwellings and an 

ordered arrangement of the working day. (2) The development of facilities for the utiliza

tion of leisure, including legislation and social hygiene. 

Institutions which have been set up in recent years to facilitate workers' leisure are con

sidered as divided into the following four classes: 

1 Improvement of economic situation of the worker. 

The object of such institutions is to give opportunity to the worker for gardening, 

poultry-raising and working in his home. Garden cities and workers' gardens are de

scribed as the most valuable. 

2 Promotion of physical development of worker. 

Various types of institutions are comprised, ranging from old-fashioned gymnastic clubs 

to modern football, athletic, alpine and similar clubs, the object of which is to encourage 

games and sports among workers. 
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THE INFLUENCE OF THE CITY ON RURAL RECREATION HAS 
BEEN LARGELY NEGATIVE, BUT N O W THAT THE GROUND IS 
CLEARED, IT IS EXPECTED THAT ACTUAL ADOPTION OF URBAN 
AMUSEMENTS BY RURAL POPULATIONS WILL BE RATHER RAPID. 

2 0 0 

3 Development of intellectual life of worker. 

for the general and technical education of workers such institutions as libraries, courses 

for adults, foreign language schools, technical courses, including musical and dra

matic societies, are suggested. 

4 Development of participation in public l i f e . 

Such institutions include workers' clubs, study circles for political, economic and 

social questions, public lectures, and the like. 
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L E I S U R E A N D ITS U S E : S O M E I N T E R N A T I O N A L O B S E R V A T I O N S . By H e r b e r t L. M a y a n d 

D o r o t h y P e t g e n . A . S. B o w e s & C o . . N e w Y o r k . 1 9 2 8 . 

In this book leisure is classified broadly as (I) nonorganized, comprising (a) types found in 

home, outdoor life, games, sports, and the like, and (b) commercial recreation; (2) organ

ized, subdivided as (a) voluntary, e.g., clubs, and (b) provided, i.e., such activities as are 

furnished on the initiative of the few. The trend of recreation depends on the economic 

standard of the country; the greater the average man's surplus, the stronger his tendency 

to buy his pleasures. 

Extensive quotations are made from the International Labor Conference report in 1924. 

Children's playgrounds are discussed. The main section of the book, however, is devoted 

to phases of recreation in France, Germany, and England. 

In France there is a notable indifference to recreation as a problem. Workers' gardens 

are important. Adult education, as we understand the term, is practically nonexistent. 

Sports are a recent development but growing. Music and theater do not have a strong 

hold on people. The French government voted 100,000 francs annually ( I ) to encour

age the development of sporting associations; (2) to encourage work of societies managing 

workers' gardens; and (3) to develop education. This work was very successful. 

In Germany the people have a very strong social conscience. Since the war there has 

been a tremendous increase in voluntary organized recreation, especially in the field of 

sports. Workers' education is undertaken by the national government, the state govern

ments and, in particular, the municipalities. Encouragement of gardens is considered one 

of the most important activities of social welfare work. The Youth Welfare Law of 1922, 

called the "Magna Charta of Youth," has served in certain ways to develop leisure 

time activities. A subsidy system provides for state theaters, operas, and orchestras; 

people's stage societies also are active. 

In England there is a great emphasis on sport with attendant playing fields and services. 

Industrial welfare organizations spend large sums in this direction. Adult education provides 

studies including politics, history, philosophy, psychology, art, architecture, music, drama, 

and folk and rhythmic dancing. An important development of leisure in rural areas has 

occurred through community centers. 

Notes on Belgium, Denmark, Czechoslovakia, Austria and Italy follow in more condensed 
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form, and the book concludes with a short account of recreational activities in the 

United States. 

A M E R I C A N S A T P L A Y . By J . F. S t e i n e r . R e p o r t o f P r e s i d e n t ' s C o m m i t t e e o n Soc ia l T r e n d s In 

t h e U n i t e d S t a t e s . T w o v o l u m e s . (See V o l . 2 . p p . 9 1 2 - 9 5 7 . ) M c G r a w - H i l l . 1933 . 

In the cities churches, schools and various municipal associations have surrendered their 

recreational functions, which have been taken over by parks and playgrounds, libraries 

and museums, theaters, motion picture houses, professional athletic associations, cabarets 

and night clubs, and social and recreational clubs. Little progress has been accomplished 

in urbanization of rural recreation, although a beginning has been made. 

The rural community appears to have developed a public recreational facility indigenous to 

itself. The influence of the city on rural recreation has been largely negative, but now 

that the ground is cleared, it is expected that actual adoption of urban amusements by 

rural populations will be rather rapid. 
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Facilities designed especially for recreational uses fall naturally into three classes: (I) com

mercial amusements, (2) public recreational facilities, and (3) facilities provided by closed 

groups for their own use. 

The influence of city planning and model communities is necessary to make recreational 

areas available. At present public recreation as a proper function of government, the 

report continues, is only in the early stages of its development. 

The annual cost of various kinds of recreation for the 1928-1930 period is given in the 

following table: 

Travel $6,492,151,000 

Commercial Amusement 2,214,725,000 

Leisure Time Association 382,500,000 

Games, Sports, Outdoor Life 883,071,000 

Popularity of expensive forms of recreation must not, however, be regarded as a sole 

cause of the nation's expanding recreational budget. Wider participation is of equal if not 

greater importance: 40,000,000 persons annually enjoy motor tours and a 100,000,000 weekly 

movie attendance explains enormous bills. These figures were reached in a period of pros

perity, of course. Perhaps during a period of slower development there may be greater 

success in building up a recreational program that is better balanced and more carefully 

planned in the interests of general welfare. 

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

A N D I N S T R U C T I O N IN A M E R I C A N C I T I E S . M u n i c i p a l R e f e r e n c e L i b r a r y . 

C i t y o f C h i c a g o , 1926 . 

This volume contains the results of a survey for the purpose of disclosing facilities for leisure 

time in various communities, especially in relation to— 

1. Music, bands, orchestras. 

2 . Symphony and other concerts, choral classes and community singing. 

3 . Drama, opera, indoor and outdoor theaters. 

4 . Art galleries and museums. 

5 . Moving picture shows and lectures. 
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Q, Folk dancing, social dancing. 

Y . Indoor and outdoor games. 

8 . Swimming pools, baths, bathing beaches. 

9 . Athletics, gymnasiums, skating rinks. 

1 0 . Forest and park camping. 

1 1. Pool and billiard tables and bowling alleys. 

1 2 . Baseball fields, boxing and wrestling contests. 

1 3 . Civic and social entertainments and meetings. 

1 4 . Other public neighborhood and community recreations. 

In addition, the problem of leisure time and the value of community recreation are discussed. 
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The 1925 expenditures for recreation, in toto and per capita, are given for the following 

cities: Boston, Milwaukee, Buffalo, Washington, Rochester, Chicago, Minneapolis, Detroit, 

San Francisco, St. Louis, Philadelphia, Indianapolis, Baltimore, New York C i ty , Pittsburgh. 

New Orleans, Cleveland. All data are presented concisely, and should be valuable to anyone 

interested in knowing the status of representative leisure activities in this country in the 

period before the depression years. 

T H E N E W L E I S U R E C H A L L E N G E S T H E S C H O O L S . By E u g e n e T. L ies . N a t i o n a l R e c r e a t i o n 

A s s o c i a t i o n . 1 9 3 3 . 

This study was made by Mr. Lies for the National Recreation Association, because of a 

conviction that education must play a larger part in the problem of utilization of free 

time and that character values are inherent in play and recreation; and because of the 

active part played by the Association in community recreation. Emphasis is placed on 

the recreational aspects of leisure. Only public schools in cities of 5,000 and upward were 

covered in the study; rural and parochial schools were not touched. 

The text is principally a report of findings as to content of school programs and prevail

ing teaching practice for (I) physical education, (2) reading and literature, (3) dramatics, 

Nesmilh 
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(4) music, (5) arts and handicrafts, (6) nature study, (7) social training and opportunities, 

(8) extra-curricular activities. There are also chapters on after-school hours, vacation time 

for school children, evening schools, recreational opportunities for nonschool youth and adults, 

and the place of the school in relation to other factors in solution of the problem of 

leisure. 

T H E N E W L E I S U R E , ITS S I G N I F I C A N C E A N D U S E : A S e l e c t e d B i b l i o g r a p h y . C o m p i l e d b y 

G r a c e P. T h o r n t o n . Bu l le t in o f t h e Russell S a g e F o u n d a t i o n L i b r a r y , N u m 

b e r I 17, F e b r u a r y . 1 9 3 3 . 

Probably the best and most up-to-date checklist of (I) bibliographies, (2) books and (3) pe

riodical references on the general subject of leisure is to be found in this bulletin published 

by Russell Sage Foundation, 130 East 22nd Street, New York City, and obtainable at a 

cost of 10 cents a copy. It is recommended to those who may wish to investigate the sub

ject in greater detail. A listing of publications on hobbies is also included. 
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THE LE ISURE HOURS OF 5,000 P E O P L E 
A R E P O R T O F A S T U D Y O F L E I S U R E T I M E 

A C T I V I T I E S AND D E S I R E S C O N D U C T E D B Y T H E 

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

This invest iga t ion was m a d e last y e a r ( M a y 1 5 - A u g u s r 31) by t h e N a t i o n a l 

R e c r e a t i o n A s s o c i a t i o n , with t h r e e m a j o r o b j e c t i v e s : to d e t e r m i n e ( I ) w h a t 

p e o p l e a re d o i n g in their f r e e t ime , e i ther o c c a s i o n a l l y or o f t e n , (2) w h a t c h a n g e s 

h a v e o c c u r r e d in the use o f th is f r e e t i m e d u r i n g t h e p a s t y e a r or s o , a n d (3) 

w h a t they would really en joy d o i n g if t h e o p p o r t u n i t y w e r e a f f o r d e d . 

T h e indiv idual quest ionnai re m e t h o d , in sp i te of its l imi ta t ions , w a s a d o p t e d a s 

the only p r a c t i c a b l e means of s e c u r i n g f r o m a l a r g e n u m b e r o f p e r s o n s in a b r i e f 

p e r i o d d a t a as to their f ree t ime a c t i v i t i e s a n d in te res ts . T h e q u e s t i o n n a i r e c o n 

s i s t e d ch ie f ly o f a checkl is t o f 9 4 a c t i v i t i e s c o v e r i n g a w i d e a n d v a r i e d r a n g e o f 

in te res ts . S p a c e s were p r o v i d e d b e s i d e e a c h a c t i v i t y for the ind iv idua l t o p l a c e 

a c h e c k mark in c a s e he took p a r t in the a c t i v i t y ( I ) o n c e in a whi le , (2) o f t e n , 

(3) m o r e than b e f o r e , (4) less than b e f o r e , a n d (5) if he w o u l d e n j o y t a k i n g p a r t in 

the a c t i v i t y . In a d d i t i o n , ques t ions w e r e a s k e d a s to t h e ind iv idua l ' s a g e , sex , 

o c c u p a t i o n a n d e m p l o y m e n t s ta tus , r e c e n t c h a n g e s in his r e c r e a t i o n a l a c t i v i t i e s , 

his in teres t in serious study, a n d a f e w o thers . P e r s o n s w e r e a s k e d n o t t o s i g n 

their n a m e s . 

B e c a u s e of l imited t ime a n d t h e n e e d fo r e c o n o m y t h e i n v e s t i g a t i o n w a s c o n 

f ined to a f e w communi t i es suff ic ient ly d i f fe ren t in size a n d t y p e , h o w e v e r , t o 

g i v e a fair ly r e p r e s e n t a t i v e p i c t u r e . A t o t a l o f 2 9 c i t i e s in 10 S t a t e s w e r e 

s t u d i e d , par t icu lar ly Bos ton ; N e w a r k ; W o r c e s t e r , M a s s . ; I r v ing ton , N . J . ; O s s i -

n ing , N. Y . ; Mi l lburn, N. J . ; a n d D u r h a m , N . C . In o r d e r to i n c l u d e a s t y p i c a l a 

c r o s s - s e c t i o n of the c o m m u n i t i e s as p o s s i b l e t h e c o o p e r a t i o n of a w i d e r a n g e o f 

a g e n c i e s w a s en l is ted . In m o s t i n s t a n c e s t h e c o o p e r a t i n g a g e n c i e s a s s u m e d r e 

sponsib i l i ty for the d ist r ibut ion o f t h e q u e s t i o n n a i r e s a m o n g t h e g r o u p s w i t h 

w h o m they w e r e in c o n t a c t . F a c t o r s kep t in m i n d in t h e p l a c e m e n t o f t h e b lanks 

w e r e a fair b a l a n c e b e t w e e n var ious o c c u p a t i o n a l , s o c i a l , na t iona l i t y a n d a g e 

g r o u p s , the t w o sexes, and b e t w e e n t h e va r ious d e g r e e s of e m p l o y m e n t . In -
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dust r ia l a n d c o m m e r c i a l c o n c e r n s p l a c e d the q u e s t i o n n a i r e s so as to s e c u r e re

turns f r o m e x e c u t i v e s , f o r e m e n , the sales f o r c e , skil led and unskilled laborers . 

F ive t h o u s a n d a n d two quest ionnai res , in a d d i t i o n t o a few wh ich w e r e either 

i n c o m p l e t e or a r r i v e d too late for t a b u l a t i o n , w e r e t u r n e d in . A m o n g the o c c u 

p a t i o n s l is ted with m o r e or less f r e q u e n c y w e r e h a t t e r s , be l lhops, housewives, 

e m b a l m e r s , t r u c k m e n , s a u s a g e makers , f r e i g h t hand le rs , b a r b e r s , m e a t cut ters , 

w e a v e r s , t e a c h e r s , soc ia l workers , l i b ra r i ans , au thors , jani tors , a c t r e s s e s , brokers, 

d a n c e r s , m o d e l s , p layground d i r e c t o r s , m u s i c i a n s , c lerks, nurses, housemaids, 

c h a u f f e u r s , salesfolk, t e lephone o p e r a t o r s , m a c h i n e o p e r a t o r s , mill workers of all 

s o r t s a n d kinds, e x e c u t i v e s of m a n y t y p e s , m e c h a n i c a l a n d c o n s t r u c t i o n engineers 

a n d a r c h i t e c t s . N o tabu la t ion has y e t b e e n m a d e by o c c u p a t i o n s , but the lists 

i n d i c a t e tha t t h e effort to r e a c h a d ive rs i f i ed g r o u p w a s s u c c e s s f u l . 

O f t h e 4 , 4 4 7 peop le who r e p o r t e d t h e i r sex, near ly three out o f f ive were 

w o m e n , or 2 , 6 0 6 w o m e n as c o m p a r e d with 1,841 m e n . The c o n s i d e r a b l e num

ber o f t e a c h e r s , s tore clerks a n d of f ice workerss p a r t i c i p a t i n g in the s tudy doubt

less expla ins t h e s e f igures . A p p r o x i m a t e l y t h r e e o u t of f ive , or 2 , 5 2 0 out of 

4 , 2 1 7 , r e p o r t e d they w e r e s ingle . S l ight ly m o r e t h a n one-hal f o f the men were 

m a r r i e d — 9 2 0 a s c o m p a r e d with 8 2 9 s i n g l e — w h e r e a s a m o n g the w o m e n only 

7 7 7 w e r e m a r r i e d a n d 1,691 w e r e s ingle . C o n s i d e r a b l y m o r e than one-half of 

the p a r t i c i p a n t s were b e t w e e n 21 a n d 3 5 y e a r s o f a g e . O n l y a few persons 

o v e r 6 0 f i l led o u t the quest ionna i re . It is o f i n t e r e s t that the a v e r a g e a g e of 

w o m e n in the s tudy is lower than that o f t h e m e n . T h e repl ies also ind ica ted 

t h a t near ly 3 0 % f̂ ^e peop le h a d little or no regu la r e m p l o y m e n t during the 

p r e c e d i n g y e a r . A larger propor t ion o f t h e w o m e n were e m p l o y e d on a full-

t i m e bas is than is the c a s e o f the m e n . 

T h e 5 , 0 0 2 persons r e p o r t e d a to ta l p a r t i c i p a t i o n of 126 ,442 . In other words, 

the a v e r a g e n u m b e r o f a c t i v i t i e s t a k e n p a r t in b y e a c h indiv idual w a s 2 5 . Par

t i c i p a t i o n in h o m e ac t i v i t i es t o t a l e d 59,61 3, s o m e w h a t less than the outs ide ac t iv 

i t ies w h i c h n u m b e r e d 6 6 , 8 2 9 . T h e a v e r a g e n u m b e r o f home ac t i v i t i es e n g a g e d 

in w a s 12 a s c o m p a r e d with 13 o u t s i d e t h e h o m e . 

T h e f ie ld work in g a t h e r i n g t h e d a t a w a s c a r r i e d o n b y Miss B e a t r i c e S tearns of 

the A s s o c i a t i o n ' s staf f . G e o r g e D. But ler w a s la rge ly respons ib le for the tabula

t ion a n d in te rp re ta t ion of the returns a n d t h e p r e p a r a t i o n of the repor t , which 

has just b e e n publ ished as 83 p a g e s of t a b l e s a n d tex t in m i m e o g r a p h form. The 

r e p o r t is o b t a i n a b l e f r o m the N a t i o n a l R e c r e a t i o n A s s o c i a t i o n , 3 1 5 Fourth 

A v e n u e , N e w Y o r k C i t y , a t a c o s t o f $1 a c o p y . 
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O U T S T A N D I N G F A C T S 

D I S C L O S E D BY T H E N A T I O N A L 

R E C R E A T I O N A S S O C I A T I O N S T U D Y 

1. 

2. 

3. 

4. 

The honne is t h e c e n t e r for a large a n d i n c r e a s i n g p e r c e n t a g e of le isure t i m e a c t i v i t y f o r l a r g e 

numbers of p e o p l e . 

T h e a v e r a g e n u m b e r o f ac t i v i t i es taken par t in o u t s i d e t h e h o m e , e s p e c i a l l y o f t e n , is r e l a t i v e l y 

small a n d d i d not i n c r e a s e dur ing the pas t y e a r . 

T o a c o n s i d e r a b l e d e g r e e leisure t ime ac t i v i t y a t the p r e s e n t t ime is l a rge ly d e t e r m i n e d b y low 

c o s t a n d ava i l ab i l i t y , ra ther than by the real d e s i r e s o f p e o p l e . 

T h e e x p r e s s e d d e s i r e s o f large numbers of ind iv idua ls c a n be r e a l i z e d only a s o p p o r t u n i t i e s a r e 

m a d e a v a i l a b l e t h r o u g h c o m m u n i t y provis ion fo r t h e m . 

5« T h e l imi ted e v i d e n c e ava i l ab le i n d i c a t e s tha t p e o p l e work ing c o m p a r a t i v e l y s h o r t h o u r s b u t w i t h 

r e a s o n a b l e s e c u r i t y a r e utilizing their leisure i n c r e a s i n g l y in a w i d e r r a n g e of v a r i e d a c t i v i t i e s 

t h a n a r e p e o p l e o f a n y o ther e m p l o y m e n t s ta tus . 

6B A g e , sex a n d mar i ta l s ta tus a re f a c t o r s which h a v e a c o n s i d e r a b l e a n d v a r y i n g i n f l u e n c e u p o n 

p e o p l e ' s le isure t i m e ac t i v i t i es a n d des i res . 
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WHAT A R E P E O P L E DOING 
W I T H T H E I R F R E E T I M E ? 

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

1. Reading newspapers and magazines 3.977 (1) 3.244 
2. Listening to the radio 3.955 (2) 2,842 
3. Attending the movies 3.670 (8) 1,642 
4. Visiting or entertaining others 3,445 (7) 1,672 
5. Reading books—fiction 3.408 (3) 2.155 

6. Auto riding for pleasure 3.246 (6) 1,765 

7. Swimming 2.976 (9) 1,603 

8. Writing letters 2.899 (10) 1,158 

9. Reading books—nonfiction 2.847 (5) 1.776 

ID. Conversation 2.735 (4) 2.141 

I I . Playing bridge (home) 2.505 (11) 1.078 

12. Picnicking 2.389 (23) 740 

13. Attending theaters 2.228 (18) 801 

14. Parties or socials 2,193 (17) 816 

15. Hiking 2,152 (19) 768 

16. C a r d parties (home) 2.126 (24) 734 

17. Family parties 1,994 (28) 617 

18. Dancing parties (home) 1,972 (21) 766 

19. Playing tennis 1,841 (20) 767 

20. Serious study 1,837 (12) 987 

21. Caring for flower garden 1,817 (14) 947 

22. Attending card parties 1,813 (29) 573 

23 . Backyard games, etc. 1.775 (49) 382 

24. Taking part in political, church or civic activities 1.747 (15) 915 

25. Visiting art or other museums 1.732 (55) 352 

26. Day outings 1.709 (31) 532 

27. Informal play hours with children 1,702 (16) 893 

28. Sewing and millinery 1,694 (22) 750 

29. Reading at library 1,648 (26) 656 

30. Caring for home grounds 1,625 (13) 967 

31. Concerts (admission fee) 1,595 (46) 402 

32. Attending lectures, debates, forums 1,592 (34) 500 

33. Attending amusement parks 1,570 (40) 444 

34. Attending concerts (free) 1,515 (39) 457 

35. Boating 1,480 (36) 496 

36. Ice skating 1,378 (38) 460 

37. Playing musical instruments 1,367 (27) 655 

38. Playing indoor games other than cards 1,357 (45) 471 

39. Indoor game parties (home) 1,344 (37) 410 

40. Carpentry, painting, repair jobs 1,342 (33) 507 

41. Attending community or club dances 1,316 (35) 497 

42 . Baseball (playing) 1,282 (30) 542 

43. Playing horseshoes 1,175 (51) 370 

44. Listening to the victrola 1.173 (47) 402 

45. Fishing 1,167 (60) 312 

46. Reading aloud 1,115 (59) 312 

47. Loafing 1,1 14 (48) 382 
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This t a b l e i nd i ca tes the re la t i ve i m p o r t a n c e o f var ious ac t i v i t i es , b a s e d on 

r t he repo r t s o f 5,002 persons who i n d i c a t e d whether t h e y had p a r t i c i p a t e d ( 1 ) 

o n c e in a whi le or ( 2 ) o t f e n . The rank o rde r is a c c o r d i n g t o t h e f i r s t classi

f i c a t i o n , b u t t he f igures in parentheses ind i ca te the re la t i ve sequence f o r the 

s e c o n d . This second co lumn is i m p o r t a n t because f r e q u e n c y o f p a r t i c i p a t i o n 

may b e a g r e a t e r f a c t o r in measur ing f ree t i m e a c t i v i t y t h a n m e r e range 

o f in te res ts o r ac t i v i t i es . 

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

48. Playing basket ball 1,104 (32) 514 
49. Caring for pets 1,066 (25) 661 
50. Family singing 1,037 (43) 416 
51. Indoor bowling 1,030 (58) 324 
52. Attending dance halls 1.005 (56) 334 
53. Playing golf 977 (63) 3 0 ! 
54. Organized group picnics 962 (64) 293 
55. Roller skating 931 (62) 306 
56. Lodge meetings and activities 908 (44) 414 
57. Weaving and fancy needlework 905 (52) 368 
58. Taking part in amateur dramatics 904 |73) 216 
59. Gymnasium classes 904 (42) 440 
60. Caring for vegetable garden 899 (41) 443 
61. Art—modeling, painting, drawing 846 (54) 362 
62. Playing handball 842 (61) 308 
63. Pool and billiards 839 (74) 21 1 
64. Coasting 817 (75) 208 
65. Camping 814 (68) 274 
66. Playing volley ball 805 (65) 292 
67. Home singing or concerts 804 (57) 329 
68. Playing playground baseball 765 (50) 372 
69. Nature study 758 (67) 276 
70. Attending meetings and productions of dramatic groups 754 (71) 243 
71. Singing in a choral group 716 (53) 364 
72. Writing poems, stories, etc. 696 (79) 205 
73. Taking part in debates, discussion groups, etc. 688 (69) 264 
74. Playing croquet 675 (87) 159 
75. Other lecture and study courses 633 (66) 289 
76. Motor camping 624 (84) 170 
77. Plays and dramatic stunts (home) 620 (78) 205 
78. Bicycling 554 (81) 186 
79. Taking part in Parent-Teacher activities 547 (72) 233 
80. Attending meetings of musical organizations 534 (76) 207 
81. Community singing 505 (83) 179 
82. Hunting 484 (85) 165 
83. Attending evening school 472 (70) 260 
84. Play reading and study groups 428 (86) 165 
85. Chess or checker clubs 392 (89) 140 
86. Miscellaneous collections 392 (77) 206 
87. Stamp collections 363 (88) 148 
88. Playing in instrumental groups 348 (82) 181 
89. Playing soccer 333 (92) 106 
90. Hobbies (in and around the home) 286 (80) 201 
91. Archery 280 (94) 81 
92. Playing in bands, orchestras and other groups 272 (90) 136 
93. Poultry raising 226 (91) 107 
94. Hobbies (outside the home) 159 (93) 95 
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G E N E R A L O B S E R V A T I O N S 

I • S e v e n out o f t h e ten m o s t popu la r ac t iv i t i es a r e c a r r i e d on in or a r o u n d the h o m e ; only t h r e e 

a r e o u t s i d e a c t i v i t i e s . 

2a A l l s e v e n of t h e m o s t p o p u l a r h o m e act iv i t ies invo lve little or no e x p e n s e to t h e ind iv idua l . 

3 B T h e c o s t o f t h e t h r e e o u t s i d e a c t i v i t i e s is not g r e a t . In o t h e r w o r d s , t h e e c o n o m i c f a c t o r 

s e e m s to b e of c o n s i d e r a b l e i m p o r t a n c e . 

T h e t e n a c t i v i t i e s c a r r i e d on b y t h e la rgest number o f p e o p l e a r e a lso the ten wh ich a re c a r 

r i e d on o f t e n by m o s t p e o p l e , a l though the ranking of s e v e r a l v a r i e s b e t w e e n the t w o lists. 

R e a d i n g n e w s p a p e r s a n d m a g a z i n e s a n d l istening to the r a d i o a r e f irst and s e c o n d r e s p e c 

t ive ly o n b o t h l ists. 

4 B TWO of t h e t h r e e o u t s i d e a c t i v i t i e s on the mos t popular l ist, n a m e l y , a t t e n d i n g the m o v i e s and 

s w i m m i n g , d r o p in rank on the list of ac t iv i t i es taken par t in o f t e n . This s u g g e s t s tha t their c o s t 

a f f e c t s f r e q u e n c y of p a r t i c i p a t i o n . 

5 B T h e ten m o s t p o p u l a r a c t i v i t i e s a r e p redominan t l y indoor , i n d i v i d u a l , q u i e t or p a s s i v e . T h e f a c 

to rs of g r o u p p a r t i c i p a t i o n , s o c i a l in te rcourse a n d p h y s i c a l a c t i v i t y a r e a lmost ent i re ly lacking 

a l t h o u g h t h e y a r e m o r e in e v i d e n c e in the next ten. 
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O N T H E 9 4 A C T I V I T I E S 

6. The n u m b e r o f p e o p l e r e a c h e d by p r o g r a m s of r e c r e a t i o n a l a n d e d u c a t i o n a l a g e n c i e s is s m a l l 

c o m p a r e d to t h o s e who p a r t i c i p a t e in a c t i v i t i e s c a r r i e d on b y t h e ind iv idua l , e i t h e r a t h o m e 

or in in formal o u t s i d e ac t i v i t i es . 

7. There a r e only e l e v e n ac t i v i t i es in wh ich as m a n y a s one-ha l f o f t h e p e o p l e r e p o r t i n g t a k e p a r t 

even o n c e in a whi le . 

8. 

9. 

F e w p e o p l e t a k e p a r t in music , d r a m a a n d c r a f t s a s c o m p a r e d wi th o t h e r t y p e s o f a c t i v i t i e s , 

and the f r e q u e n c y with wh ich t h e y a re c a r r i e d on is c o r r e s p o n d i n g l y low. 

The a c t i v i t i e s w h i c h h a v e a m u c h h igher rank in t h e list o f th ings d o n e o f t e n — i n o t h e r w o r d s 

in w h i c h t h e p e o p l e tak ing par t s p e n d c o n s i d e r a b l e t i m e — a r e i n e x p e n s i v e a n d , f o r t h e m o s t 

par t , h o m e a c t i v i t i e s . 

10. 

11. 

W i t h v e r y f e w e x c e p t i o n s the a c t i v i t i e s w h i c h a r e r e p o r t e d by c o m p a r a t i v e l y f e w p e o p l e 

h a v e a c o r r e s p o n d i n g l y low p lace in t h e list o f a c t i v i t i e s t a k e n p a r t in o f t e n . 

W i t h a f e w e x c e p t i o n s , g a m e s , spor ts a n d o u t i n g a c t i v i t i e s a r e r e p o r t e d b y r e l a t i v e l y f e w 

p e o p l e a n d t h e n u m b e r who take par t in t h e m o f t e n is p r o p o r t i o n a t e l y smal l . 
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HOW USE OF L E I S U R E IS INFLUENCED 

MEN 
o 
< 

I— 

< 

< 
I— o 
t— 

L L . o 

M A R R I E D S I N G L E 

A c t i v i t i e s 
21 27 36 46 60 16 21 27 36 46 N o . 

Times 
A c t i v i t i e s 

26 35 45 60 20 26 35 45 60 L is ted 

Rad io 1 2 l ' /2 2 2 2 . 4 ' / 2 2'/2 2 l ' /2 10 

R e a d i n g magaz ines and newspapers 

M o v i e s 

2 

3 

1 

3 
l ' /2 
4 

1 

3 

1 

8 

i 

3 

1 

2 

1 

21/2 

1 

3 
l ' /2 
3 

10 

10 

Swimnfi ing 41/2 4 5 5 4 ' /2 5 6 
Q 

V is i t i ng a n d e n t e r t a i n i n g 4</2 5 3 5 8 8 7 7 4 T 

R e a d i n g b o o k s — f i c t i o n 

A u t o r i d i n g 

6 
7 

6 

7 

6 

8 

8 

6 

4 

7 

3 

6 

4 
3 

4 
5 6 

7 

9 
2 

P lay ing baseba l l 8 8 
10 

*• 
•J 

Play ing b r i d g e 9 10 10 J 

1 
9 
c 

P lay ing horseshoes 
R e a d i n g b o o k s — n o n f i c t i o n 

10 
8 8 9'/2 5 6 7 6 6 9 

J 

1 
9 
c 

C a r p e n t r y , p a i n t i n g a n d r e p a i r i n g 9 7 4 10 9 o 
1 

I n f o r m a l p l a y hours w i t h c h i l d r e n 9 
•J 

C a r i n g f o r home g r o u n d s i n 6 3 J 

2 
C a r i n g f o r f l ower g a r d e n s 7 4 

9 9 6 4 
C o n v e r s a t i o n 

10 1 
Backyard games 

10 
10 8 3 

W r i t i n g l e t t e rs 
10 

0 

8 
1 

A t t e n d i n g t h e a t e r 

H i k i n g 

7 

9'/2 1 
A t t e n d i n g t h e a t e r 

H i k i n g 
91/2 1 

F ish ing 
91/2 

9 1 
R e a d i n g a t l i b r a r y 

To ta l 
22 

o 

O 

o 

< 
Oil 

< 

WOMEN 

A c t i v i t i e s 

V i s i t i ng a n d e n t e r t a i n i n g 

R e a d i n g m a g a i i n e s and newspapers 

L i s ten ing t o r a d i o 

A t t e n d i n g mov ies 
A u t o r i d i n g 
R e a d i n g b o o k s — f i c t i o n 

S w i m m i n g 

P icn ick ing 

W r i t i n g le t te rs 

Sew ing a n d m i l l i n e r y 

P lay ing b r i d g e 

F a m i l y pa r t i es 

C a r i n g f o r flower g a r d e n 

R e a d i n g b o o k s — n o n f i c t i o n 

C a r i n g f o r home g r o u n d s 

A t t e n d i n g par t ies a n d socials 

C o n v e r s a t i o n 

A t t e n d i n g t h e a t e r 

21 

26 

MARRIED 

I 

2 

3 
4 

5 
6 
7 

81/2 
8'/2 

IO'/2 
IO'/2 

27 

35 

2 

I 

3 

4 

5 

6 

IO'/2 
8 

7 

9 

IO'/2 

36 

45 

10 

T o t a l 

46 

60 

3 

2 

I 

5'/2 
8 

IO'/2 

IO'/2 
7 

4 

51/2 

9 

16 

20 

S I N G L E 

5 

2'/2 
i 

2'/2 
7 
4 
6 

10 

21 

26 

3 

2 

6 

I 

5 

4 

8 

7 

10 

27 

35 

10 

36 

•t5 

46 

60 

4'/2 
I 

2 

41/2 
6"/2 

3 

10 

6I/2 

3 

I 

2 

5'/2 
7 
4 

5'/2 
10 

8-/2 

8'/2 

N o . 
Times 
L is ted 

9 

9 

9 

9 
9 

9 
4 

4 

9 

5 

3 

I 

2 

5 

I 

I 

3 

I 

I 8 
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BY A G E , S E X AND M A R I T A L S T A T U S 

GENERAL OBSERVATIONS: 
1, Single persons, both men and women, take part in a much greater number of activities than 

do married people. 

2, Men in both groups participate in a slightly larger number of activities than women of the 
same marital status. 

3, Activities outside the home are taken part in to a much greater extent by single men and 
women than by married persons. 

4 , Married men take part about equally in both outside and home activities whereas married 
women engage in more home than outside activities. 

5, Participation varies inversely with age. 

6 , The decrease in range of activities as age increases is not constant for all four groups, vary
ing from 5 3 % for single men between ages 21-26 and 46-60 to 2 7 % for married 
women. Furthermore, the decrease in outside activities is twice as great as that in home 
activities. 

7 , Single men and women 21-26 have a much more varied leisure than married persons. This ad
vantage disappears with age, however, especially in the case of men. 

8 , In general, young men enjoy more leisure activities than young women, but in later life women 
take part in an even greater number of activities than men. 

9 , A t 21-26 and also at 46—60 all four groups take part in approximately the same number of 
home activities. 

10. Home activities become relatively more important than outside activities in all groups as 
persons become older. 

11 • Beyond 26 years of age, single women take part in more activities than any other group, 
although men, both married and single, take part in more outside activities up to 35. 

^ 2 Maximum participation among the women in the single group is at 16—20 years of age; among 
the men in the single group 21—26 years of age. The total number of activities of those 
two groups is almost identical, more of the men's activities, however, are outside the home. 

13. There is a striking similarity in the ranking activities of both men and women, married and 
single, of various ages. 

VARIATIONS IN SPECIFIC ACTIVITIES: 
\ ^ Participation in drama is unusually high among single men 21—26. 

2, In educational, music and commercial recreation activities, single men participate more than 
married men at all ages except 36-45. There is a big drop in social activities among single 
men after 35. 

3, Single women maintain an active interest in outing, music, educational and social activi
ties to a much greater extent than do men beyond the age of 35. 

4 , In games and sports, participation is sustained to a much greater degree by married than 
single men. Relatively few married women take part in games and sports; active interest 
of both single and married women drops earlier than it does with men. 

5, It is surprising that conversation which appears several times in the lists of single men and 
women is entirely missing in the married people's lists. 

5, Reading books, especially fiction, ranks higher in the list for single persons, men and women, 
than for married people. Attending the movies ranks higher among single than married 
women; the opposite is true of visiting and entertaining. 
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WHAT C H A N G E S HAVE O C C U R R E D 

R A N K O R D E R O F A C T I V I 

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

R A N K O R D E R O F A C T I V I 

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

Reading magazines and newspapers 962 

Listening to the radio 738 

Reading books—nonaction 610 
Conversation 583 

Caring for home grounds 391 
Caring for flower garden 334 
Reading books—fiction 322 
Swimming 319 
Visiting and entertaining 316 

Serious study 272 
Informal play with children 253 
Carpentry 232 

Auto riding for pleasure 232 
Taking part in political, church, and civic activities 219 
Sewing and millinery 188 

Caring for pets 167 
Caring for vegetable garden 143 

Playing tennis 135 
Playing bridge 122 
Reading at library 102 

Listening to the victrola 188 

Ice skating 185 
Attending movies . . . . 184 
Attending legitimate theater 148 

Coasting 137 
Pool and billiards 136 
Indoor bowling '09 
Motor camping 101 
Attending amusement parks 99 

Backyard games 96 
Bicycling 

Playing croquet 76 
Roller skating 75 

Playing golf 74 
Playing musical instruments 46 
Stamp collecting ^3 
Attending concerts (admission fee) 43 

Archery 

Weaving 
Attending dance halls 36 
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IN T H E U S E O F L E I S U R E T I M E ? 

This table indicates in rank order the 20 activities which the largest number of people reported talcing part in more 

than before as compared with the number doing them less. It represents, in other words, those showing the greatest 
net increase in participation, which is perhaps the truest picture of the trends in leisure time activity during the 
year preceding the study. 

C O N C L U S I O N S : 

1 . 

2. 

3. 

4. 

Increased leisure time activity has been centered primarily in and around the house. Nine 

out of the first 10 and 15 of the first 20 showing a net increase are home activities. 

Passive forms of recreation head the list and 14 of the 20 activities are quiet in nature. 

With two or three exceptions, their cost is negligible and several activities involve actual 

or potential economic returns. 

Social and large group activities are few. Types involving team play, such as organized 

games, bands and orchestras, are entirely missing. In this respect, and also in its lack of 

outing activities, the list indicates a somewhat unbalanced development. 

A study of the activities taken part in less is also needed in judging the changes during the past year. This table 

indicates the 20 activities which the largest number of people reported taking part in less than before as com

pared with the number doing them more. In other words, it lists in rank order those showing a net decrease in 

general participation. 

C O N C L U S I O N S : 
1 . 

2. 

3. 
4. 

The activities showing decreased participation are in rather striking contrast to the list 
showing increased participation. Fifteen of the 20 activities done less are outside the 
home. 

Fourteen are characterized by physical and, in several cases, strenuous activity. Only 4 
are passive in nature. 

More than one-half of the twenty involve considerable expense. 

Most of the activities are essentially individual rather than group or social in type. The 

effect of mild winters is reflected in the decrease in winter sports. Dance halls suffered 

less than the other commercial activities, confirming reports that many young people go 

there for lack of other opportunities. 
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C O M P A R I S O N S 
A STUDY HAS BEEN MADE OF THE CHANGES REPORTED BY FOUR EMPLOYMENT GROUPS FOR THE PUR 

POSE OF DETERMINING THE PARTICULAR ACTIVITIES IN WHICH THE CHANGES HAVE BEEN MOST MARKECi 

ACTIVITIES W H I C H T W I C E AS MANY PEOPLE REPORT DOING M O R E : BY EMPLOYMENT GROUP! 

FULL TIME PART TIME OCCASIONALLY NOT AT ALL 

C a r p e n t r y and repair jobs 
C a r i n g tor pets 

C a r i n g for home gardens 
Sewing and millinery 
Art 
C a r p e n t r y and repair jobs 
Loafing 
Family singing 
Home sings or concerts 
Listening to radio 
Read ing books—fict ion 
Reading books—nonfict ion 
Informal play hours 
C a r i n g for pets 
hHobbies (home) 
Playing basketball 
At tending concerts ( free) 
Play reading and study groups 
Reading at l ibrary 
At tending evening school 
Taking part in Parent-Teacher activ-

ties 

Visiting art and other museums 
At tend ing parties and socials 
Hobb ies (outs ide) 

At tending meetings and produc
tions of drama groups 

C a r i n g for home grounds 
Sewing and millinery 
Carpentry and repair jobs 
Loafing 
Home sings 
Listening to radio 
Reading books—fict ion 
Reading books—nonfict ion 
Playing bridge 

Visiting and entertaining others 
Informal play hours 
Miscel laneous col lect ions 
Hobbies (home) 
Swimming 

Taking part in church, polit ical or 
civic activit ies 

Car ing for vegetable garden 
C a r i n g for home grounds 
Sewing and millinery 
Loafing 

Family singing 
Listening to radio 
Reading books—fiction 
Reading books—nonfiction 
Serious study 
Car ing for pets 
Playing playground baseball 
Hiking 
C a m p i n g 
Nature study 
Fishing 
Playing in band or orchestra 
Attending evening school 
Lecture or study courses 
Visiting art and other museums 
Taking part in church, civic 

political activities 

In addit ion, the following three activit ies belong in e a c h group's list-
C a r i n g for flower garden 
Reading magazines and newspapers 
Conversat ion 
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1 . 

2. 

3. 

People employed full time have a diminishing variety and frequency of leisure time activity. 

This group has not only the fewest activities in the list showing the greatest net increase, 

but also the largest number of activities in the list indicating lessened participation. It is 

obvious that people employed full time do not have as much free time as the other groups. 

The part-time group enjoys the most favorable position as to range and increasing richness 

of activity. It may be fairly assumed that a majority of this group have more leisure time 

than those employed full time, that they have a degree of security in their jobs even though 

incomes are rather limited. The activities done less than before are few and relatively un

important as compared with those done more. The reports seem to indicate that the added 

leisure resulting from part-time employment makes possible, and is already being used for, 

a richer recreational life. 

The situation with respect to people occasionally employed or entirely without employment 

is less clearly defined. In every comparison the unemployed are in a much less favorable 

position, with respect to the range, frequency and changes in their leisure time activities 

than are the people employed part time. Obviously, they are handicapped by enjoying 

freely their free time, which for the most part is not due to their choice. The activities 
they are doing more include a varied and highly desirable list but many types of activity 

are entirely closed to them. It is evident that these two groups, even more than the people 

employed full time and part time, are largely dependent upon either their own limited 

resources or those provided by public and private agencies for opportunities to enjoy and 

benefit by their abundant free time. 

ACTIVITIES W H I C H T W I C E AS MANY PEOPLE REPORT DOING L E S S : BY EMPLOYMENT G R O U P S 

FULL TIME PART TIME OCCASIONALLY NOT AT A L L 

acltyard gdmes 
rt 
oaftng 
istening to vicfrola 

| / r i t ing poems, stories, e tc . 
ancing parties 
laying basebal l 
laying volley ball 
aying basketball 
aying croquet 
aying horseshoes 
rchery 

ool and billiards 
ymnasium classes 

pamping 
iunting 
oasting 

icycling 

aking part in amateur dramat ics 
Attending parties and socials 

hess and checker clubs 
Attending amusement parks 

W e a v i n g and fancy needlework 
Listening to victrola 
Stamp collecting 
Playing golf 
Indoor bowling 
Fishing 
C o a s t i n g 
Communi ty singing 

Playing in instrumental groups 
Wr i t ing poems, stories, e tc . 
Playing basebal l 
Playing volley ball 
Playing golf 
Playing horseshoes 
Indoor bowling 
Pool and billiards 
Organiz ing group picnics 
Day outings 
Motor camping 
C a m p i n g 
Fishing 
Bicycling 
Roller skating 
Chess and checker clubs 
Attending amusement parks 
At tending dance halls 
Attending legit imate theater 

Backyard games 
Listening to victrola 
H o b b i e s (home) 
Playing volley ball 
Pool and bil l iards 
Roller skating 
At tend ing concerts (with f e e ) 
At tend ing legit imate t h e a t e r 
At tend ing movies 
Taking part in amateur d r a m a t i c s 
Lodge meet ings and act iv i t ies 

I addit ion, the following two activit ies belong 
Playing soccer 
Ice skating 

each group's list: 
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WHAT DO P E O P L E R E A L L Y W A N T ? 
O n e purpose of the study was to learn the things which people really desire 

to do during their leisure hours. E a c h person was asked to indicate what he 

or she would enjoy doing and which there is now little or no opportunity to take 

part in. It was felt that this type of information would more truly indicate 

needs than a recording merely of people 's interests. Many persons fai led to 

fill out this part of the blank, either due to indifference or to lack of appre

c iat ion or understanding of leisure time interests. Doubtless the desires expressed 

by many people were based upon or limited by their experience which in many 

c a s e s has been meager . The desires which were expressed, however, give an 

interesting picture as to the unmet recreat ional wants of a large number of 

individuals. 

S i n c e taking part in an act ivi ty, especial ly if infrequently, naturally influences 

the desire for more opportunity, the accompany ing table of most desired 

act ivi t ies also lists the total number of people taking part as well as those 

report ing frequent part ic ipat ion. The activit ies are listed according to rank of 

expressed desires . It should be kept in mind that if all the 5,002 persons had 

reported what they would enjoy doing, the numbers indicating desires in this 

table would be approximately 5 0 % greater . 

R E C R E A T I O N A L A C T I V I T I E S D E S I R E D B Y M O S T P E O P L E 
No. R E P O R T I N G T O T A L No. No. P A R T I C I -

A C T I V I T Y . D E S I R E F O R T A K I N G P A R T R A T I N G O F T E N 

Playing tennis 

Swimming 

Boating 

Playing golf . . 

C a m p i n g 

C a r i n g for flower garden 

Playing musical instrument 

Auto r iding for pleasure 

At tending legit imate theater 

Ice Skating 

Hiking 

Taking part in amateur dramatics 

Fishing 

Listening to the radio 

At tending movies 

Picnicking 

Motor camping 

At tending concerts ( f ree) 

Gymnas ium classes 

Reading books — fiction . . 
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837 1,841 767 

793 2,976 1,603 

773 1,480 496 

732 977 301 

676 814 274 

666 1,817 947 

660 1,367 655 

639 3,246 1,765 

617 2,228 801 

597 1,378 460 

576 2,152 763 

575 904 216 

564 1.167 312 

546 3,955 2,842 

538 3,670 1.642 

535 2,389 740 

525 624 170 

511 1.515 457 

493 904 440 

486 3.408 2,155 



C O N C L U S I O N S : 
"I ^ Games, sports and oufing acfivifies head the desired list. The 5 activities 

desired by the greatest number of people are of this type; so are 12 out 

of the first 20 on the list. 

2, Outside activities predominate. Only 4 of the first 20 are home activities. 

3, Physical activity is greatly desired. Only 6 quiet or passive activities are 

found in the first 20 on the preferred list. 

4, Social and organized group activities are conspicuously absent; of the first 

twenty only two—taking part in amateur dramatics and gymnasium classes— 

necessarily involve cooperation, although several may be conducted on a group 

basis. 

5 , The things most desired are obtainable as a rule only at cost to the individual. 

With the possible exception of caring for the flower garden, the entire list of 

10 most desired activities involve some individual expenditure, either for equip

ment, instruction or admission fees. Several involve costs of two or more 

types. 

6 _ More than one-half of the activities—and the ones which are desired by the 

largest number—cannot be provided by the individual himself. They involve 

facilities, organization, leadership or some other special provision by public 

or private agencies. 

7, There is no consistent ratio between the number of people desiring to take 

part in the various activities and the number already taking part. Where the 

majority of people already take part, a relatively less unmet desire is recorded. 

On the other hand, many people would enjoy participation in some activities 

in which large numbers already take part, such as auto riding and swimming. 

3̂  Activities which train people for jobs or which have a direct economic value 

are absent from the list. No adult education activities such as serious study, 

lecture courses or evening school are represented in the list. 
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C O N C L U S I O N S : 

1 The widespread appeal of the activities which were found to be desired by the 

largest number of individuals, for the whole study, is apparent from the fact 

that 9 of them appear at the head of the list of activities desired most by 

the various age groups, men and women. Ice skating alone is missing from the 

list and its place is taken by listening to the radio. 

Ice skating is listed as one of the 10 most desired activities by 5 of the 9 women's 

groups, most of them single women. This group comprised more individuals 

than any other in the study, so the high ranking of ice skating is accounted for. 

MARRIED SINGLE 
ACTIVITY ACTIVITY 

N o . 
ACTIVITY 

21 27 36 46 60 16 21 27 36 N o . 
times 

• • • 26 35 45 60 20 26 35 45 listed 

U J Tennis l'/2 8 10 3 1 1 5'/2 7 
Swimming l'/2 1 7 2 3'/2 2'/2 51/2 7 
Fishing 
Basebal l 

3'/2 
3'/2 

2 1 1 41/2 
4 

9'/2 1 7 
2 

B
Y 

Pool and billiards 6 51/2 2 

B
Y Boating 6 7 51/2 2 1 3'/2 8 5>/2 8 B
Y 

Hunting 6 5'/2 10 6 9'/2 5 
C a m p i n g 81/2 5'/2 8I/2 9'/2 4'/2 5 

Q Auto riding 81/2 9'/2 2 3 41/2 7 4'/2 7 

U - l Playing musical instrument 11 8'/2 5 6-/2 4 
Playing basketball 11 8I/2 2 
Listening to radio 11 8I/2 41/2 9 10 5 
A t tend ing the movies 3 4 6'/2 3 

U - J G o l f 4 10 9 5 2 5 

Q At tend ing the theater 
Bowling 
Picnicking 

5'/2 3 

81/2 

6 

5'/2 

4 
2 
1 

1— C a r i n g for flower garden 10 41/2 9 3 
CO Backyard games 10 iy2 2 

o C a r i n g for vegetable garden 6'/2 
iy2 

1 
Poultry raising 8'/2 l'/2 2 
Reading books—nonfict ion 
C a r i n g for pets 

8'/2 

4'/2 
41/2 

1 
1 

1 1 1 

Reading magazines and newspapers 9 1 

1 1 1 Playing horseshoes 9 1 
Motor camping 7 1 
Taking part in amateur dramat ics 8 1 
At tend ing concerts ( f ree ) 6I/2 51/2 2 

> At tend ing evening school 91/2 

51/2 
1 

1— 
Gymnas ium classes 
A t tend ing card part ies 

5'/2 
51/2 

1 
1 

< Note : Figures indicate rank order of activity according to number of persons desiring it. 
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The extent to which outside rather than home activities are most desired is 

indicated by the fact that the former appears 73 times in the women's lists as 

compared with 24 desires for home activities. The difference in the men's lists 

is even more marked: 75 outside as compared to 20 inside activities. 

A much wider range of activities is represented in the ranking lists indicating 

desires than in the corresponding lists representing activities engaged in. This 

suggests that opportunities for taking part in many of the desired activities are 

limited. 

Except for the activities appearing frequently in the lists of both married and 

single people, home activities predominate in the list of desires of both married 

men and women. On the other hand all but one of the leading desires of single 

men and women alone are outside activities. Single women desire strenuous, 

outdoor activities for a larger period than do married women. 

> -
CO 

Q 
L U 

CO 
L U 

I— 

O 
% 
t o 

> 
I— 
U 

< 

MARRIED SINGLE 
ACTIVITY ACTIVITY 

21 27 36 46 16 21 27 36 4 6 N o . 
times 

26 35 45 60 20 26 35 45 60 listed 

Tennis 11/2 7'/2 2 2 1 5 
C a r i n g for flower garden l'/2 1 1 1 5 5 2 2'/2 8 
Playing musical insfrumenf 3'/2 7'/2 4'/2 6 4 
Boating 3'/2 1 3'/2 8I/2 4 
C a m p i n g 5 3 10 101/2 4 
Swimming 7 2 1 1 4'/2 31/2 3 6 7 
Picnicking 7 9"/2 6 8'/2 4 
Roller skating 7 10 7 3 
Ice skating 9 7 8 91/2 IO'/2 5 
Playing golf IO>/2 6 1 2 3 5 
Bicycl ing 101/2 9 2 
Auto riding 5 5 8 7'/2 8I/2 5 
At tend ing concerts ( free) 3>/2 5 6I/2 8'/2 4 
Taking part in amateur dramatics 9'/2 I I 8 6 4 5 
At tending theater 6 5 1 4 4 
At tending movies 31/2 2>/2 9 3 
Listening to radio 2'/2 2 • 2 
C a r i n g for vegetable garden 7 3 2 
Read ing magazines and newspapers 8I/2 41/2 2 
At tend ing concerts ( fee) 8'/2 9'/2 4 2'/2 4 
Read ing books—fict ion 11 1 
Visiting and entertaining 4'/2 1 
Sewing and millinery 6I/2 1 
C a r i n g for home grounds 9 1 
Listening to victrola 9 1 
Hiking 9 8 7'/2 3 
G y m n a s i u m classes 7 1 
Nature study 1 1 
Archery 6 1 
Visiting museums 5 1 
Read ing books—nonfict ion 8'/2 1 
Day outings 8'/2 1 

Note: Figures indicate rank order of activity according to number of persons desir ing if. 
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THE E C O N O M I C S I G N I F I C A N C E 

O F V O L U N T A R Y L E I S U R E 

BY HAROLD S. BUTTENHEIM 
E D I T O R , T H E A M E R I C A N C I T Y 

The remarkable development in recent years of the automotive and motion 
picture and radio industries is bringing to many former thrift-worshippers a new 
point of view. Doubtless more than half of the immense sums spent annually 
on the purchase and operation of automobiles can be attributed to the urge of 
pleasure or luxury, rather than to business needs. But no one believes that if the 
American people were to refrain from these expenditures on leisure-time enjoy
ment the nation would become richer. No, what we need is a bolder approach 
to the more abundant life—more abundant both for those who spend wisely 
and for those who profit economically thereby. 
For the architect or landscape architect who is looking to the future with hope, 
rather than to the past with regret, the coming age of voluntary leisure offers 
a challenge. The structure and facilities to be designed will be manifold: 
libraries, museums, educational buildings, community houses, theaters, audito
riums, parks, playgrounds, swimming pools, bath houses, golf courses, country club 
buildings, stadiums, baseball and football fields, tennis courts, gymnasiums, 
bowling alleys, dance pavilions, summer resort hotels, tourist camps, parkways, 
bridle paths, skating rinks, toboggan slides, and the rest of the list which might 
range alphabetically from airports to yacht basins. 
More than one man of wisdom, from Aristotle to John H. Finley, has pointed out 
that a true end of education is to make possible the best use of leisure. May 
it not be that the best use of the architect's present leisure will be to advance 
this true end of education? 
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Photos by F. S. Lincoln 

TRANS-LUX THEATER. NEW YORK CITY 
THOMAS W. LAMB, ARCHITECT 

Projection is from the back of the screen. It was deve loped from the dayl ight screen used in stock e x c h a n g e s and 

brokerage offices. The reversal of film required by this method is accompl ished in the lens system. This pro ject ion 

method was descr ibed in The Archi tectural R e c o r d , J u n e . 1932, p a g e 38. 

This theater has 450 seats, spaced 42" apart , back to back, al lowing c l e a r a n c e and without disturbing persons s e a t e d . 

The theater can accommodate 25,000 persons per week. The theater is intended for a short p rogram consis t ing of 

1/2 hour news and '/2 hour short reels (an imated cartoons, comedy, e t c . ) . 

The plan includes a spacious lounge and toilets for men and for women. The women's toilet is furnished with dress

ing tables. 

The air -condit ioned air is changed every three minutes, and is adjusted to 72 , winter tempera ture , and 7 0 - 7 8 ^ 

summer temperature . 
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P O R T F O L I O 

TRANS-LUX THEATER, NEW YORK CITY. THOMAS 
W. LAMB, ARCHITECT. 

VIKING APARTMENTS, MILWAUKEE, WISCONSIN . 

MARTIN TULLGREN AND SONS, ARCHITECTS. 

A N EXHIBITION ROOM, HAMBURG, GERMANY. 

KARL SCHNEIDER, ARCHITECT. 

A PROPOSED INTERNATIONAL STUDENT CENTER. 
G E N E V A , S W I T Z E R L A N D . ALFRED ROTH. 
ARCHITECT. 

PROPOSED PARKING GARAGE, BUS STATION AND 
HOTEL, RICHMOND, VIRGINIA. LEE, BALLOU 
AND VAN DEVOORT, ARCHITECTS. 

A NEWS REEL MOVIE IN A RAILROAD STATION. 
CINCINNATI UNION TERMINAL, C I N C I N N A T I , 
O H I O . FELLHEIMER AND WAGNER, A R C H I 
TECTS. 

DRIVE-IN THEATER, CAMDEN, NEW JERSEY. DE 
SIGNED BY R. M. HOLLINGSHEAD, JR. 

SHOWROOM FOR REUSS STUDIOS, INC., NEW 
YORK CITY. ERNST AUERBACH, DESIGNER. 

U.S. POST OFFICE AT GLEN COVE. L O N G ISLAND 
DELANO AND ALDRICH, ARCHITECTS. 

S H O P P I N G C E N T E R . GLENDALE, CALIFORNIA. 
GORDON B. KAUFMANN, ARCHITECT. 

JEWELRY STORE FOR FINLAY STRAUS, NEW YORK 
CITY. PERCIVAL G O O D M A N , INC., ARCHITECTS. 

APPLE STORAGE WAREHOUSE, CROZET, VIRGINIA. 
VAN RENSSELAER H. GREENE, ENGINEER. 

FACTORY BUILDING FOR THE OTIS ELEVATOR 
COMPANY, TOKYO, JAPAN. A N T O N I N RAY
MOND. ARCHITECT. 

FRENCH EMBASSY, TOKYO, JAPAN. A N T O N I N RAY
MOND, ARCHITECT. 

TWO SERVICE STATIONS. TOKYO, JAPAN. BY AN
TONIN RAYMOND, ARCHITECT. 

A SERVICE STATION, Y O K O H A M A , JAPAN. A N 
TONIN RAYMOND, ARCHITECT. 

POLICE AND FIRE STATION, NEEDHAM, MAS-
SACHUSEHS, GEORGE ERNEST ROBINSON, 
ARCHITECT. 

MERCHANDISE MART. ST. LOUIS, MISSOURI. PRES
TON J . BRADSHAW, ARCHITECT. 

A BUS TERMINAL, NEW YORK CITY. THOMAS W 
LAMB, ARCHITECT. 

THE RESPESS AIRSHIP DOCK. ROBINSON A N D 
STEINMAN, CONSULTING ENGINEERS. 

A SUBWAY GROCERY STORE FOR THE "A . & P.," 
PHILADELPHIA, PENNSYLVANIA. 

SPORT AND COMMUNITY CENTER, BRESLAU, GER
MANY. RICHARD KONWIARZ, ARCHITECT. 

MUNICIPAL AIRPORT AND RECREATION CENTER, 
ENTERPRISE, ALABAMA. H. L. H O L M A N , JR., 
ARCHITECT. 

A CAFE AT CANVEY ISLAND, ENGLAND. CHRIS-
TIANI & NEILSEN, LTD., ENGINEERS. 

COMBINED FOOTBRIDGE A N D PIPE LINE. CHRIS-
TIANI & NEILSEN, LTD., ENGINEERS. 



ENTRANCE 

GENERAL VIEW OF 
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PLAN AT CORRIDOR LEVEL 

PLAN AT BEDROOM LEVEL 

This a p a r t m e n t house, d e v e l o p e d by Milwaukee architects, is the forerunner of a newly deve loped plan for 

r e s i d e n c e apar tments . The new Tullgren Plan places corridors on alternate floors. The separate apartments 

o c c u p y two floors access ib le from the corr idors. By reducing corridor space there is an increase in s p a c e 

ut i l ized for rooms of the apar tment . Under the Tullgren Plan, the units that account for 80 per cent 

of tota l bui lding cos t are standardized and may be purchased and prefabr icated locally. Prefabr icat ion 

of this type is essential ly an assembly operat ion and may be conducted advantageously by local labor. 

VIK ING APARTMENTS. MILWAUKEE. WISCONSIN 
MARTIN TULLGREN AND SONS, ARCHITECTS 

BEDROOM PLAN 

FOR TOP FLOOR 

S P E C I A L BUILDING TYPES 

APARTMENT WITH CORRIDORS O N ALTERNATE FLOORS 

THE ARCHITECTURAL RECORD 
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VIKING APARTMENTS. M ILWAUKEE. W I S C O N S I N 
MARTIN TULLGREN AND SONS, ARCHITECTS 
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Moderne Bauformcii 

A N EXHIBITION R O O M , HAMBURG. GERMANY 
KARL SCHNEIDER, ARCHITECT 

Most art exhibition rooms are not des igned exclusively for display of pictures. They are also used for sculpture, prints, photography, 

a rch i tec tu re , e t c . E a c h of these arts has certain condit ions. There also exists the problem of exhibiting various arts at the same 

t ime . The ideal exhibition room must at any time be able to fit these different condit ions. W e should be able to isolate and to d iv ide; 

to r e d u c e and extend s p a c e . The best solution, therefore, is a flexible room such as the archi tect Karl Schneider , professor at the 

S t a t e Ar t School in H a m b u r g , has designed in his remodeling of the Hamburg Art Associat ion Building. The remodeling was done at 

minimum cost. 

Part i t ions are of flexible wood veneer panels. The illustrations show some of the combinat ions which can be made with these panels. 

The amount of wall s p a c e can be mult ipl ied about three times inside a given space . The room has a complete skylight in order to 

insure lighting under all condit ions. 

S P E C I A L BUILDING TYPES THE ARCHITECTURAL RECORD 
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I D o r m i t o r y 2 S i u i l l o s (<inf p i v i l i o n ( o r e v e r y n a t i o n or r e g i o n ) 

i . 4. 5 r i K i r o a m i i , l i b r a r y , a u d i t o r i u m 6 H y R l r n l r a i I d w e l l l n K . 

v i u r k i n g . r e r r e a l l o n . t r a n s p o t l a l l o n ) 7 I n » l l l u l e of i i r o d u r l i o n a m i 

a l )sorpt i (>n I s l a t i s t i r a i . p i c t o r i a l m a t e r i a l ) 8 . A n t i - w a r m u s e u m 

9 K i h n o g r a p h i c i n s t i t u t e ( p r e . s e n t s t a t e o f r o u n t r i e s a n d p e o p l e a n d 

i h e t r p r o d u r t l o n a t i i l i t y — p i c t u r e s , m a p s , fiimf. e t c . ) 10 . \ r c h i t r r -

t u r a ! a n d < n K i n e e r l n f ! . s r l ioo l . T h e s c h o o l a c r e p l i m o d e m a r c h i t e c t u r e 

as kn e s s e n t i a l f a c t o r i n m o d e m M i r i a l l i f e . Y o u n g a r c h i t e c t s a n d ( r a f t s 

m e n a r e g i i e n t h e o p p o r t u n i t y o f d e c e l o p i n R t h e i r p r o f e s s i o n I n c l o s e 

l o n i a i i n l i h t h e o t h e r a c t i v i t i e s o f t h e s c h o o l . II . A g r i c u l t u r a l e \ -

i x r i m e n l a l f a r m ( t o c o n t r i b u t e to t h e focKl s u p i i l y of t h e I n s l l t u l l o n i 

12 l l f i u s i n t ! fo r i>crMi8nent c o l l a b o r a t o r s , t e a c h e r * , v i s i t o r s 13 S p o r t 

i n g g r o u i i i l ' . ' l a d l u m . p l a y a t p a i 14 R a d i o s t a t i o n 

Since the spring of 193! there has existed in G e n e v a a c o l l e g e for working peop l i 
c o m p o s e d of about 40 students from the following count r ies of northern E u r o p e 
Denmark, F in land, Norway and S w e d e n . The aim of this s c h o o l is to study and c o 
ordinate the economica l , pol i t ical and socia l problems which these smal ler nation: 
have in common. Some of the initiators are permanent or t e m p o r a r y c o l l a b o r a t o r s ii 
the International Depar tment of Labor of the L e a g u e of N a t i o n s . This schoo l , how 
ever , is entirely independent from other internat ional inst i tut ions in G e n e v a a n d ha 
no pol i t ical charac te r . G e n e v a has been chosen for its s e a t , b e c a u s e the work c 
such an organization is only fruitful when it is done outs ide the s ta tes in te res ted in i 
and also because of the existing institutions in G e n e v a . A t the p resent t ime the t h r e e 
months courses are held on a country estate near G e n e v a . M u c h in te res t in this fyp* 
of school exists not only in the northern states of Europe b u t a l s o in in te rna t iona l c i rc le : 
because of the excellent results ob ta ined . There has c o m e to l ight the thought o 
making it accessib le also for students of other nations than those wh ich were th« 
founders. The reproduced drawing may be ca l led a p r o p o s a l for a fully e x p a n d e t 
international school . 

A PROPOSED INTERNATIONAL STUDENT CENTER. G E N E V A SWITZERLAND. ALFRED ROTH, ARCHITECT 
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TYPICAL HOTEL PLAN 

^ TYPICAL GARAGE PLAN 

» L L t Y 

M M 

STREET LEVEL PLAN 

. 4 L L E -I 

S P E C I A L BUILDING TYPES THE ARCHITECTURAL RECORD 

STORAGE GARAGE A N D HOTEL COMBINED 



STREET E L E V A T I O N 

PROPOSED PARKING GARAGE. BUS STATION 

AND HOTEL. RICHMOND. VIRGINIA 
LEE, BALLOU AND VAN DEVOORT, ARCHITECTS 

This building offers convenience of a storage or parking garage , hotel a c c o m m o d a t i o n and is also intended as an 

auto bus stat ion. Persons who stop at the hotel drive into the building where they place their c a r in the c a r e of 

an at tendant . They then go by elevators to the hotel lobby on an upper floor. O n checking out of the hote l , an 

attendant is given the storage ticket and the car is del ivered at the waiting room on the first floor. The hotel is not 

restricted to persons with cars but is intended also for general pa t ronage . 

The first floor is arranged so as to offer usual garage accommodat ions . The bus terminal on this floor has a p la t fo rm 

to allow three buses to pull alongside and load at the same t ime. The restaurant on the ground floor is for hotel 

patrons and for the publ ic . The parking garage is equ ipped with a spiral ramp to deliver cars at different floors. 

The hotel, the garage , the bus terminal and the restaurant may be leased by individuals. 
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A NEWS REEL MOVIE IN A RAILROAD STATION 
C I N C I N N A T I U N I O N T E R M I N A L . C I N C I N N A T I . O H I O 

FELLHEIMER AND WAGNER, ARCHITECTS 

L O N G I T U D I N A L S C C T I O M 

L O B B Y 

THEATER S E C T I O N 

A N D P L A N 

INTERIOR 

»i 

mm 

S P E C I A L BUILDING TYPES 

M O V I N G PICTURE THEATER N A RAILROAD STAT O N 

T H E A R C H I T E C T U R A L R E C O R D 



A n outdoor theater to which 

motorists may drive and sit in 

their parked cars . There is also 

an area close to screen , with 

space for 600 steamer chairs, for 

motorists who park their cars at 

rear of screen . C a r s are parked 

f a c i n g the s c r e e n on parking 

planes that are sloped up toward 

the screen so as to permit a c lear 

vision of the m o v i n g p i c t u r e . 

D R I V E - I N T H E A T E R . C A M D E N . N E W J E R S E Y 
D E S I G N E D B Y R . M . H O L L I N G S H E A D , J R . 
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W A L L S — Y e l l o w p las te r 

R U G - B r i c k r e d csnd g o l d wi th some b lack 

L O U N G E C H A I R — B l u i s h g reen cheni l le 

C H A I R S A R O U N D T A B L E — S a t i n b r u s h e d 

c h r o m i u m c o v e r e d w i t h ve rm i l i on chen i l l u 

C A B I N E T S A N D S E M I - C I R C U L A R D E S K — V e r y 
l i gh t m a h o g a n y 

S M A L L T A B L E — T u b u l a r w i th m a h o g a n y t o p 

D E S K L I G H T — P o l i s h e d b lack n ickel a n d glass 
(sand b las t w h i t e w i th b lack l ines) 

I N D I R E C T L I G H T I N G 

SHOWROOM FOR REUSS STUDIOS. INC. NEW YORK CITY 
ERNST AUERBACH, DESIGNER 

S P E C I A L BUILDING TYPES T H E A R C H I T E C T U R A L R E C O R D 

S H O W R O O M FOR FABRIC DISPLAY 
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C O U N T E R A N D S T O R A G E C A S E S 
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V I E W O F W O R K SPACE 

l l ' u r t s Bros. 

U . S . P O S T O F F I C E A T 

G L E N C O V E . L O N G I S L A N D 
D E L A N O A N D A L D R I C H , A R C H I T E C T S 

This bui ld ing, whose archi tecture is along the lines of that of the 

Early Repub l ic , has an a r c a d e d porch with the main floor raised 

severa l steps due to existing culverts. The exterior is of red brick 

and Vermont marb le . The pane led publ ic lobby, of a type un

usual in post office des ign , is of A m e r i c a n oak. Notab le details 

are the motive of the C a d u c e u s , symbol of Mercury and of 

c o m m e r c e , in the capi ta ls , and the form and ornamentation of 

the window lintels. The planting des igned around the building 

has not yet been done . 

This building forms a part of a proposed group of three build

ings making a c iv ic center for G l e n C o v e . Balancing the 

Post O f f i ce is to be a C i t y Ha l l , and between the two a c ircular 

l ibrary, set back behind a garden and connec ted with the two 

other bui ldings by semi-c i rcular walls. This is one of the few in

stances in which a post office building has been definitely planned 

as a part of an extensive community deve lopment . 

S P E C I A L BUILDING TYPES T H E A R C H I T E C T U R A L R E C O R D 

A POST OFFICE BUILDING FOR A CIVIC CENTER 
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G E N E R A L V I E W 

H'ltrt: Bri 

M A R C H 1934 S P E C I A L B U I L D I N G T Y P E S 

A POST OFFICE BUILDING FOR A CIVIC CENTER 



SHOPPING CENTER. GLENDALE. CALIFORNIA 
GORDON B. KAUFMANN, ARCHITECT 

S P E C I A L BUILDING TYPES T H E A R C H I T E C T U R A L R E C O R D 
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S H O P P I N G C O U R T 
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JEWELRY STORE 

FOR FINLAY STRAUS 

NEW YORK CITY 
PERCIVAL GOODMAN, INC. 

ARCHITECTS 
ll'illinti Lviiiaii 

S I L V E R W A R E D I S P L A Y 

D I A M O N D DISPLAY 

W A T C H D I S P L A Y 

O P T I C A L 
O P T I C A L I E X A M I N A T I O N 
F I T T I N G 

C R E D I T 

C O U N T E R . 

q\~] o [ ] a[] oQ 
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W A T C H D E P A R T M E N T 

G I F T D E P A R T M E N T 

This company sells jewelry, watches and in addi

tion a variety of household accessories, which 

are as diverse in type as clocks and electric 

egg-beaters. 

Their plan of merchandising demands not a dis

play of a few carefully selected objects but 

rather a form of display that will show with 

some effectiveness a maximum of quantity. 

The services necessary for their method of sell

ing are, in addition to the aforementioned dis

play: a series of booths equipped with tables and 

chairs where the salesmen may take the cus

tomer and secure a report on his ability to pay 

for the object bought. An office provided with 

a large counter where customers make their 

weekly payments, take objects to be repaired, 

make complaints, etc. This office is also pro-

i 

jrHliam Lyman 
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H ' i 7 / i a i i i Lyman 

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

v!ded with a vault, posting machine, files and several desks for the manager. An optical department, consisting of 

waiting space, fitting desk, and a dark room equipped for examinations. 

The display and selling space divides into three categories; jewelry department, watch department (including repair 

desk), and household accessory department. The first requires showcases for selling and display, the second showcases 

and wall cases and the third large wall cases with storage space beneath. 

The lighting of such a store as this is very important, especially for the selling of diamonds. To present diamonds effec

tively it is necessary to have a brilliant glaring light on the merchandise and yet protect the customer's eyes from this 

glare; at the same time the store as a whole must be pleasantly illuminated and maximum economy in power consump

tion maintained. This was accomplished by the use of hanging reflectors, the height of the fixture from the floor and 

S P E C I A L BUILDING TYPES T H E A R C H I T E C T U R A L R E C O R D 

244 A JEWELRY STORE FOR CREDIT TRADE 



S E C T I O N O F J E W E L R Y C O U N T E R 

the center of the bulb filament adjusted to provide maximum foot candles on the object displayed. The reflector is 

of white baked enamel with an exterior shield of aluminum. The bottom of the reflector is covered by a sheet of 

prismatic glass, which is cut in the center, allowing half of the bulb filament to be entirely exposed. A 300-watt re

flector bulb is provided. 

The upper part of the fixture is equipped with a series of exposed, frosted 25-watt bulbs which provide a general 

ceiling illumination. 

The store is ventilated by an intake fan at the rear of the store and two exhausts at the front. 

A burglar alarm system is provided. 

M A R C H 1934 S P E C I A L BUILDING T Y P E S 
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A P P L E S T O R A G E 

W A R E H O U S E 

C R O Z E T . V I R G I N I A 

VAN RENSSELAER H. GREENE, Engineer 
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LOCATION 

THE BUILDING 

WALL CONSTRUCTION 

INSULATION 

* A few years ago, the fruit growers near Croze t , Va. , organized the Fruit G r o w e r * A s s o c i a t i o n , an o rgan i 

zation which assisted in the marketing of their product . The region surrounding C r o i e t is par t i cu la r ly well s i t 

uated for the raising of peaches and Albemar le Pippins. O t h e r apples are also grown in this terr i tory, but 

the Albemarle Pippins predominate. The fruit raising industry has proved so successful in this terr i tory, tha t 

each year sees many new orchards p lanted, and many orchards come into bear ing . The a p p l e c r o p had 

reached such size in 1928, that it b e c a m e apparent to the members of the C r o z e t Fruit G r o w e r s A s s o c i a 

tion that a local cold storage warehouse would be necessary in order to secure max imum p r i c e s for their 

products, and to properly preserve their apples until needed in the markets. 

Accordingly , in the spring of 1929. the Crozet C o l d Storage Corpora t ion was organ ized a n d p lans were 

gotten under way for a modern cold-storage warehouse c a p a b l e of holding 60,000 bar re ls . 

The location of the plant is approximately one mile north of C r o z e t on the Je f fe rson H i g h w a y . R a i l r o a d 

facil it ies are provided by the C h e s a p e a ke & O h i o Ra i l road. 

The main building is a five-story structure with inside measurements 100 feet by 120 fee t l o n g , a n d wi th 

ceil ing heights 10 feet. Thit bui ld ing is of re inforced concrete construction having f lat s lab f loors and re

inforced concrete walls. 

The plan shows the arrangement of the first floor, and this first-floor arrangement of the m a i n bui ld ing is 

the same for all floors. On the front of the rai lroad side there is a covered plat form 15 f e e t wide with 

an elevator serving all floors. O n the front of the building there is a covered plat form 25 fee t wide with an 

elevator stairway and a barrel hoist. A chute is also provided from the platform to the b a s e m e n t which is 

used for chuting baskets of a p p l e s into the basement . 

The engine room and office o c c u p y a structure approximately 21 feet by 67 feet long at one c o r n e r of the 

building. The arrangement is i n d i c a t e d on plan. 

The walls are of reinforced .concrete construct ion. The method of construct ing these walls is o f p a r t i c u l a r 

interest to the cold-storage industry. The walls are only 6 inches in thickness but are thorough ly r e i n f o r c e d 

to withstand any wind pressure. The pilasters are securely anchored to the building co lumns at e a c h f loor 

level with heavy galvanized iron rods. 

The walls were constructed by the use of a patented sliding form of the M a c D o n a l d S p e n c e r E n g i n e e r i n g 

C o m p a n y . Inc., of New York C i t y . By the use of these patented forms, it was possible to pour o v e r 8 f ee t 

of wall work per day, and the result ing wall was a smooth even surface inside and out. with t rue c o r n e r s a n d 

pilasters. The wall is waterproof and windproof. a construction much desi red in the c o l d - s t o r a g e i n d u s t r y . 

O n e advantage of this type of construct ion for co ld -s torage work is the fac t that no p l a s t e r i n g of the 

walls is necessary before insulation is a p p l i e d , nor is any outside finish needed other than a c o l d w a t e r 

paint. 

The insulation consisted of one layer of 3-inch corkboard on the basement floor and all wal ls, a n d t w o layers 

of 2-inch corkboard on the roof of the bui lding. Al l insulation was set up in hot aspha l t . The f in ish o v e r the 

insulation on the walls is of par t icular interest. It is a mastic finish which is different, a n d w h i c h it s a i d to 

be an improvement over most of the mast ic finishes now in use. The finish is '/( inch in t h i c k n e s s , is v e r y 

hard , does not crack, and is moisture-proof . The color is much more pleasing than the o l d - s t y l e m a s t i c 

finishes. 

* F r o i n Ice and Refrigeration 
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FACTORY BUILDING FOR THE OTIS ELEVATOR COMPANY. TOKYO. JAPAN 

ANTONIN RAYMOND, ARCHITECT 
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WEST ELEVATION 

FACTORY BUILDING FOR THE OTIS ELEVATOR COMPANY. TOKYO. JAPAN 
ANTONIN RAYMOND, ARCHITECT 

SOUTH ELEVATION AND M A I N ENTRANCE 
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OTIS ELEVATOR FACTORY. TOKYO. JAPAN 
ANTONIN RAYMOND, ARCHITECT 

W E S T W A L L 

r i M I S L A * * . 

P I V a r K I I H A S I L 

r l l l C D C L A S H . 

t l i r i C U K T K " A L U 

A M I K T U S B O A K k 

C O I R K R M C L L i e n 

COKKECTIOf) P L A T E 

H H 
: 
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T Y P I C A L DliTAILS 01' 
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INTERIOR 

PLANT VIEWS 
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VIEW FROM POOL 

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

G R O U N D FLOOR 

1. Vestibule 
2. Hal l 
3. A t tendant 
4 . Vv'aitinq Room 
5. Of f ice 
h. Files 

FIRST FLOOR 
1. Hal l 
2 . Secretary 
3. Of f ice 
4 . Of f ice of the 

Ambassador 
5. A t tendan t 

R E S I D E N C E 

G R O U N D FLOOR 

1. Vestibule 
2. Hal l 
3. Salon 
4 . Grand Salon 
5. Dining Room 
6. Of f ice 
7. Kitchen 
8. Servants 
9. Foyer 

10. Great Room 

FIRST FLOOR 

1. Hal l 
2. Smoking Room 
3. Salon 
4 . Bedroom 
5. Bathroom 
6. Linen 

FRENCH EMBASSY. TOKYO. JAPAN 
ANTONIN RAYMOND, ARCHITECT 
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THE TERRACE 
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I I I WALLS, CEILING, FURNITURE, CURTAINS, SAND COLOR, 

CUSHIONS AND RUGS SAND, VIOLET, COPPER, BLACK AND TOBACCO. 

ANTONIN RAYMOND, ARCHITECT 

S E C O N D F L O O R L I V I N G ! 
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A SERVICE STATION. YOKOHAMA. JAPAN 
ANTONIN RAYMOND, ARCHITECT 

(V 9 ( i 

C O L O R S : 

BLACK 

RED 

YELLOW 

WHITE 

P L A N : 

OFFICE I 

SHOW W I N D O W 2 

STORAGE 3 

SAND-BOX 4 

PUMP 5 

OIL 6 

HOIST 7 
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A SERVICE STATION. TOKYO. JAPAN 
ANTONIN RAYMOND, ARCHITECT 

COLORS: 

BLACK 

RED 

YELLOW 

WHITE 

P L A N : 

OFFICE I 

CLOSET 2 

SHOW W I N D O W 3 

TOILET 4 

AIR COMPRESSOR 5 

SAND-BOX 6 

TURF 7 
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A P P A R A T U S R O O M 

F I R S T FLOOR P L A N 

P O L I C E A N D FIRE STAT ION. 

NEEDHAM, M A S S A C H U S E T T S 

GEORGE ERNEST ROBINSON, ARCHITECT 

S P E C I A L BUILDING TYPES 

A POLICE AND FIRE STATION COMBINED 

T H E A R C H I T E C T U R A L R E C O R D 
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G E N E R A L E X T E R I O R V I E W T O W A R D E N T R A N C E 

In general it is desirable to have the fire station, police station and the fire-alarm system building in different locations 
as they all function differently. The smallest towns have these housed usually in their town building. 
In towns with population ranging from six thousand up to thirty-five thousand, we have a problem such as is shown 
for the Town of Needham, Massachusetts. This town has assembled the three units on one lot of land, each build
ing adjoining the other but having practically no connection. This insures to the firemen and policemen buildings 
which are on different streets. 

The fire alarm requires an equipment separate from any telephone system, with boxes located on streets of the city. 

Ten boxes serve the average circuit but an overloaded circuit, in an emergency, can take twenty boxes per circuit. 

Separate batteries, placed in a different room from the high-priced fire-alarm system, take care of the system. If all 

the local electric light companies should be out of order, the fire alarm still operates satisfactorily. 

One of the best known call-systems of whistles is the Lebaron which is comprised of air tanks, one to three in number, 
about ten feet long and four feet in diameter. 
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DETAIL M A I N ENTRANCE 

Whistle-machinery which looks like a lathe is placed at a point near the whistle and must be kept free from frost. 

Battery racks, usually five to seven feet long, are made up in units which go into the battery room. The repeater 

should be in the middle of the alarm room and the instrument itself from two to three and a half feet long and in

cased in glass. The relay board varies as to use and is usually made of slate. 

The fire-alarm building, which is marked "signal apparatus room" on the accompanying plan, shows the approxi

mate size for a town of about twenty-five thousand people. This allows for growth which is necessary in laying out a 

building of this nature. 

T H E FIRE S T A T I O N 

The Town of Needham has a permanent fire-fighting force. Its building is laid out for approximately twenty-five men, 

as a maximum, and there are at present twelve to fifteen men on duty. The average apparatus room will house a one-

thousand gallon pumper which is about twenty-six feet long; one hose wagon which is approximately twenty-two feet 

long; one chemical apparatus about twenty-four feet long; one ladder which is nearly forty-five feet long. Some of 
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F IRE D E P A R T M E N T B U I L D I N G 

the other apparatus used in a fully-equipped fire department are: an emergency wagon, boat facilities for use on 
ponds, lakes and rivers, and brushwagon to be used in fighting brush fires. 

It is not uncommon to lay three to five thousand feet of hose at a fire and this must later be dried. Some firemen 
balieve the hose should be hung in a tower and allowed to drip. Others believe it should be hung over a large roller 
while some believe a pitched rack should be used for drying the hose. As hose comes in multiples of fifty feet, the 
architect can arrange for drying in planning his building. 

Fire extinguishers have come into use in many buildings and homes and many departments use vitriol for the re
charging of the extinguishers. It is imperative that the acid be kept in a separate place as it is the enemy of the hose. 
In entering a fire station one must first approach a watchroom. 

The office for the Chief includes shower bath, toilets, closets and vaults and should be on a different floor from his 
sleeping accommodations, if such are provided for him. 

Regarding sleeping accommodations, officers should have their own rooms and bath accommodations. The men 

should have what is known as "bunk" rooms, each accommodating from four to ten men. If the two platoon system 
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is used, every man should have his own bed. The locker rooms should be adjacent to the bunk rooms; and also the 

boot room which is for the night quick-hitch. The firemen should also have ample recreation rooms. 

The sliding poles should never be in the middle of the floor where the apparatus is kept but should run as near as 

possible to the sides or front of the apparatus. Poles are apt to be knocked over when apparatus is backed in. It 

might be added that a fire station with posts between the apparatus is antiquated and unsatisfactory. Often men 

have been injured by posts while running to get to their apparatus in minimum time. 

The water supply of a city or town is so closely allied with the fire department that an architect must give it serious 

consideration in making his plans. 

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

The police station at Needham, as shown on the plan, is laid out according to the number of cells required by the 

town. In other words, the number of cells determines almost entirely many of the requirements of the police depart

ment. This station functions from the center. The rotunda gives the man in control a full view of the station. The 
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booking-desk gives him opportunity to read his teletape on duty, to book his customers, and to note when his men 

come in and go out. He has control over the boys' detention room, the laws of Massachusetts stating boys cannot 

be held in a cell. 

There must be an inspector's room for fingerprinting and examinations. An emergency room is necessary (and in this 

case the emergency room is especially well equipped); likewise, a guard room where the officers hold their activities 

and receive instructions. 

In the basement it is desirable to have a rifle range and also place for lost and stolen articles. In a station of this 

size a matron is not always on hand, but it is required by law that a matron be in a station where there is a woman 

prisoner. She must have a separate room and toilet accommodations. 

On the second floor of the police station there is an officers' room where daily reports can be made out, also bed

rooms where the men can stay in cases of emergency; a kitchen where they can eat their meals and a common room. 

A sliding pole goes through the second floor common room to the guard room on the first floor, an innovation in 

police station design. 
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MERCHANDISE MART. ST. LOUIS. MISSOURI 
PRESTON J. BRADSHAW, ARCHITECT 

An office building for merchandise display and sales. The Mart Build

ing covers an entire city block. This bui lding, new in type, provides 

under one roof the following accommodat ions: 

— C o m p l e t e modern sales offices 

—Permanent eihibit ions of merchandise 

— W a r e h o u s i n g facil i t ies 

— E v e r y form of distr ibuting service 

— S a l e s marts 

— C l u b rooms occupying two floors with every convenience that the 

business men's c lub affords 

—Audi tor iums 

—Meet ing rooms for sales conferences 

— S t u d i o s of K M O X — o n e of the broadcast ing stations of the C o l u m 

bia chain 

^ The Mart sections ( s e e p lans) are d iv ided into large salesrooms with 

plate glass display windows fac ing wide corridors. This assumes the 

character of an arcade of merchandise displays. 
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TYPICAL MART PLAN 

Offices in the tower of the building have latest-type equipment. The corridor partitions are of tapestry obscure glass. 
The floors are of tile with a terra cotta wainscot. Five high-speed, self-leveling passenger elevators a f ford l i f t service 
f rom the first to the top floors in twenty-one seconds without stop, while nine well-distributed f re igh t elevators serve 
the Mar t and Industrial sections. 

The main auditorium, having a seating capacity of 500 people, immediately adjoins the radio broadcasting station. In 
connection is a special kitchen which is employed when the auditorium seating is cleared and the room used as a 
banquet hall. 

W A R E H O U S E FEATURES: 

FLOORS—AREA A N D 
LIVE LOAD: 

CEILING HEIGHTS: 

ELEVATORS: 

TRUCK DOCKS: 

RAILROAD DOCKS: 

Each floor affords approximately 100,000 square feet of area—sufficient to handle almost any amount of storage on 
one f loor is desired. The heavy construction of the building permits live floor loads of 250 pounds per square foo t . 
Ceiling heights are ample, being I I ' 6 " on the ground floor, I2 '3" on the first floor, and I 0 ' 9 " on the other floors, 
measurements being taken from floor line to ceiling. The warehouse is protected with sprinkler systems. 
Eight heavy-duty elevators with 9 x 17-foot platforms, having a capacity of 10,000 pounds each, serve the warehouse. 
An additional elevator with a 10 x 24-foot platform and a capacity of 18,000 pounds is so located that a large truck 
may be driven on to i t and carried to any industrial floor for loading or unloading. 

Covered truck docks on Spruce Street and the ful l length of Thirteenth Street have a capacity of fifty trucks at one 
time. 
Private railroad sidings adjoin covered f re ight docks the entire length of the south side of the bui ld ing , at which 30 
cars can be spotted. This provides ample capacity for 100 cars inbound and 100 cars outbound daily. 
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A BUS TERMINAL. NEW YORK CITY 
THOMAS W. LAMB, ARCHITECT 
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THE RESPESS AIRSHIP DOCK 

A N E W TYPE O F DIRIGIBLE H A N G A R U S I N G A SUSPENDED R O O F 

ROBINSON AND STEINMAN, CONSULTING ARCHITECTS 

The consfrucfion of fhe Respess Dock represents a radical departure f rom all types of dirigible hangars now In 

use. Instead of arch construction, which is generally in use, the Respess Airship Dock uses a suspension system 

as shown in the typical cross-section. The inside dimensions of this hangar are 1,000 feet long by 500 feet 

wide by 225 feet high along the center line. The height of the hangar at the wall is 175 feet. 

This hangar was designed to permit the simultaneous construction of two ships 150 feet in diameter. The 

wind loads were distributed according to data obtained f rom wind tunnel experiments on model hangars of 

similar shape. No snow load was considered in the design, as the contemplated construction site is In the 

South. 

L O W COST 

The use of the suspension system in tfie Respess Airship Dock indicates a substantial saving in cost over the 

arch typo. The estimates indicate that a hangar 1,000 feet in length, open at both ends, and wide enough 

to permit simultaneous construction of two dirigibles 150 feet in diameter, may be built for $3,050,000. One 

end may permanently be closed for $225,500 additional. 

Doors for the Respess Airship Dock have not been developed at this time. If one door is assumed to cost 

$375,000. the hangar, with a door at each end, may be built for $3,800,000. A minimum estimate of cost for 

an equivalent hangar using arch type construction would be $5,000,000, as the Akron Airship Dock, with half 

the volume of the Respess Airship Dock under consideration, cost about $2,000,000. 

Allowance for snow load increases the above costs for the Respess Airship Dock by $375,000. 

SAFETY 

The main carrying members of the Respess Airship Dock consist principally of steel bridge strands which rep

resent the ultimate in inherent strength. This generous use of bridge strands results in a structure which 
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Zo'-o' 

C O L U M N F R A M I N G 

ALL DIAGONALS AND SUB-HORIZONTALS 

ARE T W O ANGLES 3I/2" x z y ^ " " 

RESPESS A I R S H I P D O C K 
R O B I N S O N A N D S T E I N M A N 
C O N S U L T I N G E N G I N E E R S 

has great resilience, d property which permits the hangar to absorb the impacts coming f rom 
sudden gusts of wind. 

PERMANENCE 

The design for the Respess Airship Dock, as described in this report, is comparable to that of 
a modern suspension bridge in materials and details of construction. A conservative estimate of 
the useful life of structures of this type is 100 years minimum. 

GENERAL DESCRIPTION 

The hangar is intended to be a plant for the simultaneous construction of two dirigibles, 150 
feet in diameter, thus necessitating a clear width of 500 feet. (A hangar, which is built solely 
for the storage of two dirigbles, may be made narrower.) 
The general plan of construction may be seen on drawings. The hangar space is covered by a 
suspended roof. The main carrying systems are spaced 40 feet apart. Each system consists of 
a group of ropes, anchored at 6, strutted to the proper elevation by the side walls 4-7, and 
following the path 6-4-3-2-1-0. The portion of the ropes forming the roof is held to arched form 
by stay cables 0-5, 1-5, 2-5, and 3-5. These stay cables are suspended f rom the top of post 4-5 
which is guyed by a group of ropes, 5-6, fastened to the anchorage at 6. 

The roof between the main carrying systems is divided by longitudinal girders at points 0, 1,2, 
3. and 4. These girders consist of two beams, laced together into a box section to give vertical 
and lateral stiffness. They provide support for catwalks, hoists, and other construction con
veniences. They also support rope strands which run transversely across the hangar between the 
side walls. 
These transverse ropes support the roofing material which consists of a combined layer of wire 
mesh and a special fabric interwoven among the transverse ropes. On top of this layer is placed 
an additional and heavier layer of fabric laid smoothly. The fabric is f i reproofed and weather-
proofed. 
Other types of roofing may also be used. For example, the roof panels may be subdivided by 
steel beams, instead of ropes, and covered with sheeting or fabric. 
The anchorages to which ropes 4-6 and 5-6 are attached are two continuous blocks of concrete, 
extending the length of the hangar, with expansion joints every 80 feet. 
The side walls, 4-7, are designed to act as compression members to support the vertical com
ponents of stress in the suspension system. The side walls, being covered with sheeting, must 
also take a lateral wind load. The roof posts, 4-6, are designed to take the vertical components 
of stress in the stay ropes and guys 5-6. The side wall columns and roof posts are braced in pairs. 

DESIGN OF H A N G A R 

In the design of a hangar, the principal consideration is that of wind load. The exact wind loads 
on a structure of this type are a matter of speculation and can only be ascertained with any 
degree of accuracy by wind tunnel tests of models. 
In lieu of wind tunnel tests, which were not warranted by the scope of this preliminary investi
gation, recourse was had to records of tests already made. Since no tests had been made on a 
model of the exact shape of the proposed Respess Airship Dock, the wind loads used f o r this 
design had to be assumed after a study of existing data. 
The wind loads are of two general types: 11) A bursting pressure caused by wind blowing into 
the open end of the hangar and creating a great negative or outward pressure as in drawing 
No. 2A; (2) Pressure f rom wind blowing approximately at right angles to the axis of the hangar. 
The pressure on the windward wall is positive. The pressure on the leeward wall may have a 
small positive value or may have a negative value as great numerically as the positive pressure 
on the windward side. 
The wind pressure on the roof, as shown by test data on model hangars, may have great nega
tive value on the windward half and smaller negative value on the leeward half. Accordingly , 
two wind loadings were assumed as on drawings Nos. 2B and 2C. 
Two additional loadings, though improbable in character, were also tested. They are shown on 
drawings Nos. 2D and 2E. 
The maximum positive and negative stresses in each member for the above loadings were 
noted. 
Live load, consisting of the weight of a deflated dirigible, was hung f rom point w in one half of 
the roof and then from both halves of the roof. The maximum positive and negative stresses for 
the live loadings were noted. 
Dead load stresses were then computed based upon an initial value of tension in the ropes 4-6 
which would preclude .all possibility of reversal in stress f rom any combination of dead, live, 
and wind loads. The maximum direct stresses are given on drawing No. 3. Rope sizes are also 
given on this drawing. 
Member 4-7, the side wall column, was designed for stresses due to bending f rom a lateral 
wind load, in addition to the direct stress given above. Material for the side wall bent is given 
on drawing No. 4. 
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A SUBWAY GROCERY STORE FOR THE "A. & P." 

A SUBWAY GROCERY STORE FOR THE "A. & P." 

The new Broad Street Railway Station, Philadelphia, has a subway grocery 

store tor the " A . & P." as an accommodation to suburban residents who 

use the railroad and connecting subway transportation. 
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SPORT AND COMMUNITY CENTER, 

BRESLAU. GERMANY 

RICHARD KONWIARZ, ARCHITECT 

This building was awarded first prize in the Olympic Games 

Competition for architecture devoted to sports. Second prize 

was awarded to John Russell Pope for the Payne Whitney 

Gymnasium at Yale University. 

MARCH 1934 S P E C I A L B U I L D I N G T Y P E S 

SPORT A N D C O M M U N I T Y CENTER 271 



s S > ^ 

I I j :;/ : »\ \ \ 

P R p P E R T Y . t ' j j j j 3 /_ 

S C R E E N 3 8 7 Y D S 

9 T E E ,•' '' , 

•vCLUe.HOU'3-E 

--
T ' G R E E N 

F I L I y J l ^ G ^ T A T l O N 

A x 

5 / l G R E E N 

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

\ - e O f - H £ - ^ O U N T Y 0/ / 
FAIR G R O U N D S Q y / 

O/ / 

S P E C I A L B U I L D I N G T Y P E S THE ARCHITECTURAL RECORD 

A N AIRPORT A N D RECREATION CENTER COMBINED 



MUNICIPAL AIRPORT AND RECREATION 

CENTER AT ENTERPRISE. ALABAMA . . . 

Now Under Construction . . . Financed by 

CWA Funds and C W A Labor . . . H. L. 

Holnnan, Jr., Architect 

The Enterprise, Alabama, Airpor t and Recreation Center 

consists of the fol lowing: 

U.S. Government Regulation airplane landing strips (13 air
plane runways) 

2. Country clubhouse 

3. Nine-hole golf course 

4. Swimming pool (40 x 100) 

5. Athletic field for footbal l and baseball (bleachers) 

6. Tennis courts 

Children's park and playground 

8 . County fair ground 

9 . Municipal auditorium (seat 1,200) 

10. Gymnasium and indoor basketball court 

1 1 . Dancing, indoors and out 

1 2. Public and private dining rooms 

13. 
Caretaker's cottage 

14. 
Filling station 

15. Public comfort station 

1 6. Picnic grounds 

By including the above recreational items in the Airpor t and 

by charging a small fee for participation in any of the 

events, the town will derive an income from the property 

sufficient to solve the ever-present problem of upkeep, at 

well as to attract the genearl public to the Airport, con

sequently stimulating public interest in aviation. In this 

way it becomes a self-liquidating community asset. 

The various activities are selected as an attraction at prac

tically all seasons of the year. 
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A C A F E A T C A N V E Y I S L A N D . E N G L A N D 

CHRISTIANI & NEILSEN, LTD., ENGINEERS RESPONSIBLE FOR THE PLANNING AND 

REINFORCED CONCRETE DESIGN AND CALCULATIONS 

T E t t ' C t 
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From the Architrct unit Buildiun S'ews 

A cafe housed in a circular building along the river bank at Labworth Park. Kitchen and lavatories are below in the circular part. The 

two wings are adapted for shelters. The structure is of reinforced concrete. The cafe floor, over 40 fee t in diameter, is cantilevered 

6 feet 3 inches beyond the kitchen wall. The circular roof is also supported by a cantilever construction supported by internal hollow 

columns. Rainwater is drained down the hollow columns. Arrangement and reinforced concrete designed by Christiani 4 Neilsen, Ltd., Engineers. 
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C O M B I N E D F O O T B R I D G E A N D P I P E L I N E 

CHRISTIANI & NEILSEN, LTD., ENGINEERS 

This pipe bridge spans fhe Rio Fagundes, Estado do 

Rio de Janeiro. It is 75 feet in length. As the pipe line 

required two large anchoring bolts on each side of fhe river, 

the reinforced concrete arch of the bridge rests naturally 

on these. The bridge was built over and around fhe pipe line 

which was first completed on a temporary wooden scaffold

ing. To the left, on the view above, between the last sus

pender and the abutment, is seen the expansion joint in fhe 

pipe. Steps are formed on fhe concrete arch for fhe use 

of foot passengers. 
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THE CHIEF CONTAMINANTS OF URBAN AIR ARE PRODUCTS OF 

FUEL COMBUSTION. ADDED TO THESE ARE DUSTS AND GASES 

FROM INDUSTRIAL PLANTS, DUST FROM ABRADED STONE, METAL

LIC PARTICLES, LINT FROM FABRICS AND OTHER SUBSTANCES 

THAT ARE NOT NATURAL CONSTITUENTS OF THE ATMOSPHERE. 
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A I R P O L L U T I O N 

By 

H. B . M E L L E R 
Head, Air Pollution Investiga
tion, Mellon Institute of Indus
trial Research, and Chief of 
the Bureau of Smoke Regula
tion, D e p a r t m e n t of Public 
Health, Pittsburgh, Pa. 

L . B. S I S S O N 

THE PROBLEM 
Industrial Fellow in Smoke 
Abatement, Mellon Institute 
of Industrial Research, Pitts
burgh, Pa. 

I n the last few years science has evolved improved fuel-combustion devices 
and control methods which the architect can employ to protect his clients and 
their property. The application of these has lagged because of the low volume of 
repairs, alterations and replacements of old heating and ventilating plants, and 
the shortage of new work of this kind. Meantime, the smoke nuisance is re
liably reported to have appeared in additional cities and to have been aggravated 
in some large communities where regulatory efforts were relaxed under severe 
economic pressure. Within recen t months the extension of Administration in
fluence in the construction field has been accompanied by the placing of 
greater emphasis on the social aspects of housing and urban rehabilitation. 

The considerable changes that have come in urban and suburban air con
trol must be taken into account by the architect, engineer and builder. The 
designer must also give consideration to the fact that preventable smoke and 
dust are worthless by-products of incomplete combustion and uncontrolled 
emission, and as such they not only have no sound economic justification, but 
are permitted to be discharged into city air only because of the good-natured 
tolerance of the people. How long this tolerance will last is questionable. Cit\' 
people may demand a "new deal" in air as in other matters; they may include 
sniokelessness as being one of the attributes of a "good neighbor." 

The chief contaminants of urban air are the products of fuel combustion. AIR POLLUTANTS 
Added to these are dusts and gases from industrial plants, dust from abraded 
natural or artificial stone, metallic particles, lint from fabrics, and other sub
stances that are not natural constituents of the atmosphere. The designer is in
terested in the combined effects of all these upon structural materials; he also 
has a second interest in the products of combustion, because he may, through 
his building design and specifications for the power or heating equipment, be 
responsible for an increase or a decrease of smoke and dust in the immediate 
locality. 
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F U E L S 
AND COMBUSTION 

Fuels are gaseous, liquid or solid. In the first group are natural and manufac
tured gases which, when cleaned and burned with proper appliances, make no 
visible smoke or dust. Gas is an ideal fuel, within price limitations. The liquid 
fuel, oil, can be burned smokelessly, but in practice often is not; when it does 
smoke, due to improper burning, it is highly objectionable. The solid fuels in
clude the inherently smokeless anthracite and coke; semi-bituminous and bi
tuminous coals, with smoke-producing potentialities in direct proportion to the 
amount of contained volatile matter. 

For this analysis, fuels may be considered to be composed of volatile mat
ter, fixed carbon and ash. Where the fuel is all volatile, as in gas, or where there 
is very little volatile matter and nearly all the combustible is in the form of 
fixed carbon, as in anthracite and coke, it is easy to choose fuel-burning equip
ment that, with normal operation, will provide complete combustion. As the 
percentage of volatile matter in the fuel increases, the combustion problem is 
less simple, and more care is required in the selection of equipment and fuel and 
in operation to secure comparative freedom from visible smoke. 

With solid fuels there is ash, more or less of which is carried out with the 
stack gases, in the aggregate a large percentage of the solid pollution found in 
the atmosphere of an industrial city. Al l of the fuels, except some of the na
tural gas, contain sulfur in small percentage. 

COMBUSTION AND Theoretically, combustion is a simple process, being a chemical union of com-
ITS PRODUCTS bustible in the fuel with oxygen from the air, the combination producing heat. 

However, owing to the conditions under which combustion is carried on in a 
furnace, complications are introduced which may require care to overcome. 
The number and nature of the difficulties vary considerably with the chemical 
and physical characteristics of the fuel, the type of furnace and the method of 
firing. 
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When fresh fuel is fired, its temperature must first be raised to the point 
where the volatile matter distills off. This volatile matter must be mixed with 
air, most of which is introduced over the fire. If sufficient air is not supplied, 
or if the air is not thoroughly mixed with the gases, incomplete combustion will 
result; there will be carbon monoxide in the gases, and visible smoke will be pro
duced. It is obvious that the smoke-making potentialities of a fuel are in direct 
proportion to the amount of volatile matter, and are also dependent upon 
whether the fuel is fired regularly in small quantities (as with a stoker) or in
termittently in comparatively large charges. A n all-volatile fuel, like gas, can 
be satisfactorily fed through a properly designed burner which provides for 
mixing of the gas and air. 

After the volatiles are freed from the (solid) fuel, the remainder is coke 
and ash. Air required to oxidize the carbon is supplied mainly through the 
fuel bed. The fixed carbon in a soft coal, after distillation of the hydrocarbons, 
is inherently smokeless and burns similarly to that in anthracite or coke. 

Ash produces no heat; much of it is carried out the stack, in fine parti
cles, along with the gases. 

The volume of sulfur gases depends upon the amount of fuel burned and 
its sulfur content—varying from none in much of the natural gas to several per 
cent in some of the other fuels. Most of the sulfur goes out the stack, partly 
as a gas and partly occluded in soot. Sulfur trioxide ( S O 3 ) unites with water 
to form sulfuric acid (H^SOj) ; sulfur dioxide (SO^.) in similar manner forms 
sulfurous acid ( H o S O . i ) , which later tends to oxidize further to sulfuric acid. 

I f combustion is complete, the products will be carbon dioxide and water 
vapor, plus some compounds of sulfur, and plus such solid particles of carbon 
and ash as may be forced out by reason of the draft. Only a haze will be visible 
as coming from the stack. O n the other hand, incomplete combustion will re
sult in some carbon monoxide ( C O ) and the production of more or less visible 
smoke. 

Domestic smoke usually is characterized by the large percentage of com
bustible material (carbon, hydrogen and tar) and the small percentage of ash. 
Because usually there is low draft and poor firing, and because the temperature 
in a hand-fired domestic furnace usually is low, the volatile products are dis
tilled without complete combustion and car ried off with the flue gases in vari-
ious stages of decomposition. The low draft and low velocity in the chimney are 
responsible for the small percentage of ash. 

In larger plants, the fuel is fired more regularly, the furnace temperature is 
higher, and usually there is better draft. The percentage of combustible in the 
stack emission is lower, but the amount of ash carried off by the higher draft is 
much greater. 

There are, therefore, as direct air contaminants resulting from the burning 
of fuel: (1) visible smoke, in volume proportional to the type and amount of 
fuel burned and the efficiency of combustion; (2) coke and ash, carried off 
through the stack by the intensity of the draft; and (3) sulfur gases resulting 
from the burning of sulfur contained in the fuel. 

In a consideration of effects, it should be borne in mind that in the broader 
sense smoke includes all of the products of combustion, whether solid, liquid or 

COMBUSTION AND 
ITS PRODUCTS 
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gaseous, visible or invisible—not only visible smoke, and especially not merely 
that visible smoke which is of a density sufficient to br ing i t w i t h i n the l i m i t o f 
restriction indicated in the typical anti-smoke ordinance. 

METEOROLOGICAL 
ASPECTS 
OF AIR POLLUTION 

While in thinly inhabited districts the gases generated in the process o f com
bustion may be a negligible fac tor , in the atmosphere of large cities, they must 
be taken into account. A l o n g w i t h the gases are the solids f r o m various 
sources, which are caught up by the turbulent surface w i n d and carried away 
or distributed throughout the atmosphere. Natura l ly , the densest dust or 
smoke layer is found in congested communities. The effects o f this po l lu t ion 
upon meteorological conditions w i l l vary f r o m ci ty to c i ty , depending not only 
upon the size of the municipal i ty and its rate of production of impuri t ies , b u t 
also upon the rate at which the w i n d and convection currents can car ry away 
the atmospheric sewage. They vary, therefore, w i t h geographical position, sea
son, average wind velocity, and topography. 

Fogs may f o r m more quickly , reach a greater density and be prolonged in 
the presence of a sustained volume of smoke. The free surfaces o f suspended 
particles are nuclei upon which atmospheric moisture can condense when the 
saturation temperature is reached. As the smoke blanket builds up, i n the ab
sence of sufficient wind to carry i t away, u n t i l i t becomes a veritable giant 
mushroom, the heat rays f r o m the sun are less able to penetrate to any con
siderable depth and so to break up the fog b y evaporation. I n the presence of 
sulfuric acid, evaporation o f fog particles is retarded. Also, a f u r t h e r retarda
tion is caused by oily or tarry substances in the smoke which coat the f o g par
ticles. Either a smoke pall or a fog mixed w i t h smoke (smog) can persist f o r 
days over a community while the surrounding country area may be en joy ing 
sunshine. 

There is less natural sunlight in cities than in the country. O n an average, 
yearly, about a sixth of the visible l ight is calculated to be screened ou t i n N e w 
York C i t y and Baltimore, where studies have been made by the U . S. Public 
Heal th Service. The ultraviolet loss is larger, i t is thought. Mel lon Ins t i tu te 
found that, in Pittsburgh dur ing the period f r o m October, 1931, to M a r c h , 
1932, there was a total of 73 days on which the visibi l i ty was less than 8 miles, 
as a result of smoke and dust as distinguished f r o m other obstructions to vision. 
The average amount o f solar ultraviolet radiation (shorter than 33 50 A . ) re
ceived during these days of " l i gh t smoke" was 40 per cent less than that record
ed fo r a similar number of days on which this blanket of l ight smoke was ab
sent. The "ultraviolet win te r" sets in earlier i n the f a l l and lasts longer i n to 
the spring than does the "visible l ight w i n t e r " i n smoky cities. 

E F F E C T S OF 
SMOKE ON STONE 

From the aesthetic viewpoint, a bui lding that is coated w i t h grime is a bu i l d ing 
deteriorated, even though the coat ing o f d i r t may, in fac t , be protect ive to a 
degree. That is the case when noncorrosive products of combustion settle upon 
stonework. I f these contaminants are carbon and ash, not accompanied by 
tar, they can be removed by the simple process of brushing. W h e n tar is 
present, especially in the case o f soot, the condition is aggravated. T h e tar 
causes the soot to adhere firmly to the stone, w i t h the result that the surface is 
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Sandblaster while cleaning outside wall 

of building wears protective suit, but 

pedestrians are not guarded against 

abraded dust which becomes an active 

air pollutant. 

Grimy part of prison wall, in contrast 

with cleaned portion, shows accumu

lated soot and tar transmitted through 

atm.osphere. (See opposite page). 

1 
covered w i t h a coat of black paint which penetrates into the porous struc- E F F E C T S OF 
ture. This coat is not readily removed, because i t has adhesive properties and SMOKE ON STONE 
also because i t is insoluble in water. Steam cleaning, the use of solvents or spe
cial detergents, such as sodium metaphosphate, or scouring must be resorted to. 
A n d of course, the stone soon becomes as d i r ty as before, unless conditions 
w i t h respect to atmospheric po l lu t ion are changed in the meantime. 

Rock /'// situ contains water in amount proportional to the percentage of 
porosity. Addi t ional water may be absorbed soon after quarrying; this con
tained and absorbed water, saturated w i t h various substances in the rock com
position, gradually comes to the surface and is evaporated, depositing the dis
solved minerals in the f o r m of a hard, compact crust which is a protection to 
the stone beneath. I t is obvious that the removal of this crust in the process 
of cleaning w i l l leave the stone open to weathering unt i l another crust or a 
coating of noncorrosive d i r t is f o rmed as a defense against erosion. 

When corroding agents are present even in the small amounts found nor
mal ly in c i ty air, there may be definite action on certain types of stones i f they 
are brought into contact. O f these agents, sulfur ic acid is the most important . 
Sulfurous acid is not part icularly active, but becomes so when changed to sul
f u r i c acid. Hydrochlor ic acid is of less importance; ammonia and hydrogen 
sulfide have practically no corrosive effect on stone, but do act upon some ex
posed metals. 

I t was stated that part of the su l fur acids leaving the chimney is occluded 
i n soot and part goes out in the f o r m of gas. That which escapes w i t h the flue 
gas is dissolved by rain and w i l l corrode material w i t h which i t comes in con-
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tact, but i t is soon washed off. That occluded in soot is more injurious, because 
of its propensity to adhere firmly to the stone. I t is not readily washed away by 
rain and in all probability, i f the stone is corrodible, the action is complete. 

The corrodible stones are those that con tain larger or smaller amounts o f 
the carbonates of calcium and magnesium—limestone, dolomite, and sand
stones wi th a calcareous cementing material. Granites, gneisses, and sandstones 
in which the grains of sand are cemented by substances other than the carbon
ates are but lit t le affected by the corroding agents derived f r o m combustion. 

The action of sulfuric acid upon stones containing carbonates o f calcium 
and magnesium is to change the carbonates to sulfates. This chemical action 
involves a change in volume. Still more impor tan t than the volume change is 
the pressure developed by the sulfate crystals growing in definite oriented d i 
rections. The stone becomes more porous, loses its cohesion, and disintegrates 
more readily under the action of the weather. 

Ac t ion upon concrete is similar, gypsum being formed f r o m the lime i n 
the cement. In addition, the acid reacts upon the aluminate o f the cement, 
f o r m i n g a complex substance the volume of which is three times that of the 
original aluminate. The pressure developed in the aggregate is tremendous. 

Mortar has a rather porous structure, and besides, i t is in process o f chem
ical change for some time after i t is placed. I t is part icularly subject, therefore, 
to the action of atmospheric acids. 

^ ^ ^ E C T S OF Wha t has been said about the effects upon stone o f a coating of tar, carbon and 
SMOKE ON METALS ^^^^ wi thout accompanying acid, applies also to metals. The covering is p ro 

tective to a degree, but any intended decorative effect is spoiled, i f not en
t i re ly destroyed. Scouring may be necessary to r id the surface of soot and tar, 
but i n j u r y to the metal results through abrasion. 

When acid is present there is action upon corrodible material. This action 
is accentuated when the acid is occluded in soot—not only because the accom
panying tar causes the soot to adhere firmly t o the metallic surface, b u t be
cause any free carbon that the soot may contain is electro-negative, while the 
metals are electro-positive; thus galvanic ac t ion takes place readily under 
these conditions and when water is present. 

The action of acids, even in small amounts in the atmosphere, upon the 
common metals used in constructional work is well known. I ron is readily cor-
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roded in moist air containing acids; this action is much more rapid in the ci ty 
w i t h its large volume of products o fcombustion than in the country. Corrosion 
is made much more rapid by any arrangment of substances making possible 
electrolytic action. When coated w i t h zinc, iron corrodes more rapidly, once 
the coating is broken, than either metal alone, because of electrolytic action. On 
zinc itself there is formed a th in coating of white basic carbonate, soluble in 
sul fur ic acid, which is destroyed readily in air carrying acid vapors. T i n is 
greatly affected only when i t is used as a protective coating for iron, especially 
when part of the coating is worn away, exposing both metals. Where t i n is i m 
perfect ly soldered, electrolytic action hastens corrosion. Copper becomes coated 
w i t h verdigris in moist acid-carrying air. Whi l e but slightly affected by dilute 
hydrochloric and sulfuric acids, copper is particularly sensitive to the action of 
hydrogen sulfide (as is brass), and is attacked readily by both ammonia and 
n i t r ic acid, which always are present in small quantities in the air. Lead sur
faces dul l on exposure, but there is no appreciable corrosion. 

Metallurgical research offers to the architect chromium, a luminum and 
corrosion-resisting alloys o f other metals. The exposed metal surfaces on the 
Empire State and Chrysler buildings are examples of recent practice in this 
type of ornamentation. N o deterioration is evident after about fou r winters of 
N e w Y o r k air, although the gr iming is as great as w i t h other metals. Clean
ing w i t h "pure" soap and water removes the di r t and, so far as is evident, 
leaves the original properties o f the metals unchanged. 

O f t e n paint f i lms are found to have dried w i t h tacky surfaces that readily 
collect soot and di r t . Su l fu r dioxide w i l l cause sucli a condition when high per-

LEFT: Dust c o u n t e r . 

R I G H T : An "electric 

eye" which automa+i-

cally records amount 

of smoke in the at
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centages of carbon dioxide are present and the humid i ty is high. W h i l e the 
appearance is marred, soot and d i r t are protective, in that they obstruct u l t r a 
violet light and so tend to increase the l i f e of the paint coating. This is o f 
course aside f r o m any action the atmospheric acids may have upon ingredients 
in the paint. 

Increasing use in all types of structures o f metals and alloys that are not 
particularly resistant to atmospheric corrosion has kept paint chemists busy 
at their problem—to maintain a sufficient concentration o f hydroxy l ions next 
to the surface of an underlying metal. 

E F F E C T S OF SMOKE 
ON INTERIORS 

Wherever there is air there is d i r t—more or less as the outside air is d i r t y or 
clean, or the inside air has been filtered. This d i r t is carried everywhere by air 
currents, and increases in gr iming qualities in proport ion to the amount o f ac
companying tarry matter. 

The market does not afford the designer a paint or wal l covering the l i f e 
of which is not shortened by soot. N o r can he make free use of whi te and l igh t 
colors in a smoky community. The possibilities of making fullest use o f na
tural l ight ing are curtailed by the fac t that not only is much l ight absorbed in 
the atmosphere, but skylights and windows qu ick ly become coated w i t h soot. 
Interior decorations such as curtains, hangings and rugs pick up the d i r t , so 
that delicate colors cannot be used w i t h any degree of satisfaction. 

E F F E C T S OF SMOKE 
ON T R E E S AND 
SHRUBBERY 

HYGIENIC A S P E C T S 
OF THE 
SMOKE PROBLEM 

The smoke, dust and gases f r o m the combustion of fue l have the power to 
check growth or f r u i t i o n in vegetation. This is evidenced not only by the ex
ternal appearance of many of the plants, but also by their internal appearance 
as shown by the size of annual rings and by lesions in leaves. Leaves acquire a 
tarry "overcoat," especially marked in the case o f evergreen plants. Sunl ight 
cannot penetrate the f i l m and the plant is unable to feed properly. S u l f u r d iox
ide, when present, is absorbed by the leaves and forms sulfur ic or sulfurous 
acid, both of which are toxic in the tissues o f the leaves. This i n j u r y o f plants 
by sulfur is esfKJcially marked in time of fogs. 

I n some cities, evergreen plants are washed or sponged several times a year, 
to insure that they shall live and grow. A sodium metaphosphate-soap solution 
is especially useful for such cleaning. The use of plants fo r ornamental pu r 
poses has been severely curtailed b y smoke palls, nurserymen report. 

The psychological and hygienic aspects of air pol lut ion are so closely related 
that fo r practical purposes neither can be considered separately. Menta l and 
bodily states react on each other. A smoggy day irritates the mind as w e l l as 
the respiratory tract, although by different processes. The performance o f even 
routine tasks is affected unfavorably, according to surveys of clerical forces. 
Common observation is that the feel ing of depression o f ten is translated in to a 
nervousness that does not depart un t i l the smoke pall is b lown away. 

The effects of air contaminants on the body range all the way f r o m those 
that appears to be transiently and mild ly i r r i ta t ion to those that may be 
serious, or even fatal. None o f the solid or gaseous products of the combust ion 
of fue l is held wholly harmless in relation to human health. 
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Air-borne impurities coming in contact wi th the sensitive membranes of 
the eyes, nose and throat may aggravate or cause diseases of these organs. Sinus 
trouble and severe coughing of ten accompany inhalation of excessive smoke. 
A tomized (unburned) oi l is i r r i t a t ing to the upper respiratory tract. Poisonous 
compounds which are swallowed may cause nausea or systemic disturbances. 

I t is in the respiratory tract that the direct effects of the breathing of 
atmospheric pollutants have been most explored by medical research. Pulmon
ary anthracosis (not in coal miners) resulting f r o m the retention in the lungs 
of carbon particles f r o m air breathed is distinctly a disease of the c i ty dweller 
and is proportionate to the smokiness of the air. W i t h the quanti ty of car
bon particles accumulated by a person in a large ci ty there is an accompany
ing fibrosis which impairs the elasticity and alters the functional capacity of 
the organ. 

I n England, some medical men who arc also public health authorities have 
made surveys and reported a direct relationship between the prevalence of 
bronchitis and the volume of air pollutants arising f r o m chimneys. 

I n America, a relationship between pneumonia and smoke has been sus
pected but no complete investigation, coupling field data wi th mor ta l i ty rec
ords and laboratory findings, has been reported. I n making studies along this 
line in Pittsburgh, i t was found that the districts which reported the most 
pneumonia were the smokiest and also about the poorest in housing and some 
other respects. These factors made the studies very complicated and did not 
permit of conclusions one way or another. Among the physicians who have con
t inued to th ink there is a direct relationship between smoke and pneumonia is 
D r . Samuel R. Hay thorn, director o f the Singer Memorial Laboratory. He 
has been collecting autopsy material f r o m Pittsburgh lungs fo r a quarter of a 
century, and has recently organized a medical staff to study the material. The 
Pit tsburgh Department of Health also has assigned a physician to gather ample 
field data on current pneumonia cases. 

One of the facts connected w i t h acute inflammatory conditions of the 
lungs is the value o f having unobstructed lymph spaces. Where air pol lu
tants have obliterated these lymph spaces, however, the gravity of the condi
t ion is increased. Solid contaminants which have been breathed in, and which 
of themselves may not directly act on lung tissue, can by their mass clogging 
be indirectly very serious. 

The refusal of the acute respiratory disease death rate to decrease in near 
the proport ion that most other disease death rates have dropped in the cold 
months in cities is responsible fo r the ceaseless quest being conducted f o r pre-
dispositionary and contr ibutory causes. A i r pollution is one of these, but its 
rank sti l l is debatable. 

Medical research along a related line is report ing upon the direct effects 
of the inhalation of one certain air pollutant, silicon, which exists in nature 
chiefly in the f o r m of the oxide, SiO-, and as silicates of various kinds. Ash 
containing silica is among the products o f the combustion of solid f u e l and is 
carried out of the stack mostly according to the velocity of the d ra f t . Abraded 
constructional materials and highway surfacings also are sources of silica par
ticles in ci ty air. I n industrial and some other operations silica is frequently 

HYGIENIC ASPECTS 
OF THE 
SMOKE PROBLEM 

A I R P O L L U T I O N T H E A R C H I T E C T U R A L RECORD 



described as "rock dust" and investigations in to i t have been authori tat ively 
reported on by the U . S. Public Heal th Service, the U . S. Bureau o f Mines, 
and others. Other studies now being pursued are taking cognizance o f the ef
fects of combinations of dusts. This latter type of study is deemed necessary 
for an eventual relation of the findings to c i ty air. 

These investigations appear to be headed toward an authoritat ive de
termination of the "safe load" of the sizes, the k ind or kinds, or combinations 
of kinds, of air-borne solids that may be breathed. 

Among the indirect hygienic effects o f smoke is the interception o f some, 
and in cases all of the shorter ul t raviolet rays of the sun. These rays are the 
natural source of vitamin D ; in addition, they restrict bacterial g r o w t h . R i c k 
ets, and other disturbances of the metabolism of lime salts very impor tan t to 
health, result when this short ul t raviolet radiation is excluded f r o m the body. 
When the nut r i t ion of the body is thus vit iated, i t becomes more susceptible 
to bacterial infection. 

Galloway 
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A I R P O L L U T I O N 

P R E V E N T I V E M E A S U R E S V 

Measures adopted to protect structures f r o m the effects of atmospheric pol lut ion 

may be discussed under five general heads; 
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1 CHOICE OF SITE AND ORIENTATION OF BUILDING; 

DESIGN; 

SELECTION OF MATERIALS, INCLUDING PROTECTIVE COATINGS; 

POSSIBILITY AND EASE OF CLEANING, AND 

SMOKE AND DUST CONTROL. 

SELECTION OF A SITE I f there is possibility of selection f r o m a number of available locations, i t is o f 
primary importance to know something about relative dirtiness. There may 
be available data f r o m sootfall studies such as have been conducted in various 
cities, or i t may be feasible to have the air sampled over a period o f t ime at 
each of the possible sites. Failing these, some indications o f the cond i t ion o f 
the atmosphere can be obtained by making a visibil i ty study or by observing the 
luxuriance and vi ta l i ty of trees, flowers, shrubbery and grass. There also are 
records, which may be secured upon request, of various tests which reveal the 
corrosive properties of the air in some localities. These w i l l give cues relative 
to the rate and seasonal intensity o f attack against which provision must be 
made. 

I n orienting a building, the ut i l izat ion of sunlight fo r i l luminat ion is not 
the only objective. The beneficial hygienic effects of direct sunlight, especially 
of that in the ultraviolet region, are to be considered. Likewise, the use o f sun-
heat to counteract dampness is of importance. 

DESIGN In the presence of very good air conditions, there may be a wide lati tude in de-
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sign. Such circumstances specially favor the tlai-roof, sun-deck type of bui ld
ing. N o t nearly as much care need be taken to guard against exterior irregu
larities of line which would serve as shelves or pockets to catch and hold the 
black and corrosive contaminants f r o m the air. 

The problem is complicated when the air carries considerable concentra
t i o n of the products of combustion. Under such conditions i t is likely that the 
architect w i l l s impl i fy his design and w i l l eliminate irregularities or dir t -catch
ers as far as possible. This may involve setting the windows practically flush 
w i t h the exterior wall and excluding projections that might trap sooty or acid 
water which later would tr ickle d o w n the face of the building in a jagged pat
tern . The solution retained along shelves becomes more acidic as the water 
evaporates. This favors severer destructive action on mortar, stone and metal. 
I f there are cracks in constructional material, such as sometimes are seen at w i n 
dow ledges, any projecting surface which interrupts the flow of polluted 
water w i l l divert it into the fissures and assist disintegration deeper in the wall . 

DESIGN 

Scientific research in building materials, paints and lacquers has been so ex
tensive and has produced so many new combinations that an architect well may 
be excused i f he honestly confesses that he does not know the "last word . " As 
a matter of fact , this "last w o r d " st i l l lies somewhere ahead. The task of the 
designer is to choose the best of that which is available. 

From the standpoint of evading damage by air pollution, choice of out
side wall materials w i l l be toward the resistant stones and glazed ceramic pro
ducts, because they are not affected by atmospheric acids, are easily and cheap
ly cleaned, and do not discolor u nder sunlight. Special attention w i l l be given 
to the composition of mortar, in order to check disintegration by acid com-
pou nds. 

The development by metallurgical research of acid-resisting alloys, es
pecially fo r exposed t r i m , has been mentioned. Likewise, paint chemists have 
been searching fo r the best combinations of materials for protective coatings 
f o r metals that are not resistant t o atmospheric corrosion. One of these, re
cently reported, is composed of I part linseed oil, 2] j parts bakelite and 8 parts 
chinawood oil for the vehicle; blue lead and zinc chromate as pigments. 

A Navy specification for exterior metal protection prescribes 2 pounds 
t)t a luminum powder to 1 gallon of the foregoing proportions of linseed oil , 
bakelite and chinawood oi l . The same specification has been adopted by some, 
at least, of the electric l ight companies fo r paint ing iron poles. 

For covering exterior stone, aluminum stearate and aluminum palmitate, 
available in any t i n t , are being used extensively as resistants to c i ty air con
taminants. 

Some recent research directs the use of a coat of aluminum wood p r i m 
ing f o r protection of either exterior or interior wood surfaces; to be followed, 
on inside woodwork, w i t h two coats of a pain which has a phthalic-anhy-
dride-glycerol type resin (30 per cent nonvolatile) for vehicle, and either l i t h -
opone or ti tanium-reduced pigment. For outdoor application, the nonvola
tile element in the vehicle is increased to 50 per cent, w i t h zinc, lead or t i t an i 
um for pigment. 

SELECTION OF 
MATERIALS, INCLUDINCl 
PROTECTIVE COATINGS 
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These examples of the f ru i t s of research are not to be considered as either 
all-inclusive or necessarily the best, but as il lustrating the trend o f paint tech
nology away f r o m simple and familiar formulas and toward more complex and 
decidedly more expensive mixtures. The goal being striven fo r is not merely 
the delay of corrosion in structures, but the securing o f practically complete 
protection of the structural materials, w i t h a protective coating w h i c h itself 
shall be highly resistant to deterioration by atmospheric contaminants and the 
abrasive action which accompanies cleaning. 

In connection w i t h the protection of corrodible metals or metallic p i g 
ments, attention should be accorded a series of studies on the causes o f corrosion 
of metals, made in England in connection w i t h monthly sootfall collections. I t 
was reported that the rate of at tack on metals exposed to c i ty air was f o u n d to 
be directly proportional to the concentration of air pollutants, regardless o f 
the season. Where dust settles on commercial metallic surfaces (save in the i n 
stances of chrome-steel alloys or pure a l u m i n u m and perhaps some other cases) 
the difference in electrical potential between the dust particle and the metal 
makes possible electro-chemical action, leading to p i t t i ng and crystalline defor
mation which can be detected on ly by testing fo r loss of electrical conduc t iv i ty 
or by a study of photomicrographs. Moisture, which is present always in air, 
has a part in the action. 

I n cities where there has been a considerable increase in air po l lu t ion in re
cent years, i t is a question i f some of the older structures carry as high a safety 
factor as that w i t h which they were or iginal ly credited. 

SMOKE AND DUST 
CONTROL IN 
A BUILDING 

CLEANING I n communities where the uncontrolled smoke and dust content o f the air 
amounts to a continuous nuisance and where there is a sufficient concentration 
of air-borne sulfur-compounds to damage buildings and contents, the owners 
and managers of business establishments are just as ready as are housewives to 
listen attentively to suggestions that promise permanent reductions in cleaning, 
maintenance and replacement costs and that at the same time w i l l result i n 
cleaner exteriors and interiors. These w i l l at tract customers, clients and lessees. 

The place to start to plan fo r a paring o f operating and replacement ex
penditures is in the original design of the construction or in the remodeling o f 
a building. In carrying out this idea, the architect chooses materials that arc 
resistant to the disintegrating effects o f smoke deposits and then arranges them 
to facilitate removal of the grime. Sharply broken surfaces are replaced by 
mass flatness; angles tend to become exceedingly scarce; variation i n line is 
supplanted by large areal depressions and by variations in color. The under ly 
ing idea is to secure surfaces inside and outside that lend themselves to rapid 
and cheap mechanical scrubbing and drying, and w i l l not abrade under such 
treatment. 

The plan of rapid and frequent cheap cleaning may call fo r door frames 
and window casements, and the surfaces of the doors and windows, to be flush 
w i t h the flat wall, so that the scrubbing movement can be continuous. 

The architect does not need to be reminded o f the importance of proper loca-
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t i on and arrangement o f the boiler room. A wrong location w i t h reference to SMOKE AND 
the fuel-storage space, to the stack which is to carry off the products of com- DUST CONTROL IN 
bustion, or to the distr ibution of the steam, hot water or warm air, easily can A BUILDING 
increase the cost of heat production. 

I n the selection of fuels and fue l -burn in g equipment there is wide latitude. 
The choice w i l l depend, in most cases, largely upon what is the logical fuel in 
the particular district . I f i t should be gas or anthracite, the choice of equipment 
to provide f o r smokeless operation is simple. I f i t should be bituminous coal, 
however, the first decision to be made is whether the coal shall be burned in its 
raw state, or coke shall be used. I n the latter event, no extra precautions w i l l 
be necessary. Should the decision be in favor of raw coal, the demand f o r steam 
or heat w i l l determine whether the fuel shall be fired by hand, or fed auto
matically. Automat ic feed is best in all cases, but for small installations (heat 
ing boilers under, say, 2,500 sq. f t . rated capacity) the general practice is to 
fire by hand. For all cases in which the coal is not fed automatically, the boiler 
should be of the approved "smokeless" type or the fuel used should have volatile 
mat ter not to exceed 20 per cent. 

The stack should be o f a cross-section and height sufficient to furnish the 
necessary d r a f t and to carry off the gases at a reasonable (not excessive) veloci
t y . C i t y bureaus of smoke regulation have tables of stack sizes that conform 
to good practice. I t scarcely seems necessary to say that a stack must be higher 
than any nearby building, but many cases where this simple imperative rule 
has been violated can be seen in any c i ty . 

These are matters that have to do directly w i t h the making or prevention 
o f visible smoke. For the c o m f o r t and convenience of persons in the building, i t 
is possible to purchase fue l that has l i t t le or no dust, or that has been treated to 
prevent dustiness in the boiler room. This is of distinct advantage where the 
basement or cellar is to be used f o r other purposes, as well as to prevent con
tamination o f the air in the bu i ld ing by di r t f r o m the fuel . 

As protection f r o m excessive air pol lu t ion in outside air, recourse may be 
had to filtration o f air brought in f o r indoor uses. Architects w i l l learn w i t h i n 
terest that dur ing the current heating season, in some rather well-rated resi
dential districts, manufacturers engaged in installation of air condit ioning 
equipment have encountered difficulties by reason of the periodic appearance 
(generally in connection w i t h smogs) of unexpectedly large volumes of exces
sively tarry or oily soot, frequently acidic, and in very large proportion coming 
f r o m the chimneys of the private dwellings or small business places in the i m 
mediate neighborhood. A l l such difficulties have to be met by expenditures f o r 
more extensive filter area or replacement of the filter devices, or both. The 
condition is not promotive of lower prices or easier operation of the air condi
t ioning systems. 

In congested areas the use of roofs for recreational purposes is increasing. 
I n designing fo r this, the architec t must consider not only the contaminants in 
the air of the district , but those that may come f r o m the chimney of the bui ld
ing i n question. Obviously, the matter of general pollution must be handled 
in a communi ty way, but no roof w i l l be usable wi th any satisfaction i f the 
chimney on the bui lding is permit ted to smoke or to emit quantities of dust. 
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AIR POLLUTION 
CONTROL 
ESSENTIALS 

The prevention of visible smoke has been touched upon; other solids must be 
separated f rom the gas stream. This is feasible to a very satisfactory degree by 
use of one of the various types of dust separators now on the market. Space 
wi l l not permit a discussion o f the methods, but i t is believed designers are 
familiar wi th their operation in many large plants, and w i l l see the advantage 
of extending their application. 

In connection w i t h the several foregoing considerations of methods o f protect
ing against the effects of air pollu t ion, i t may be asked why i t would not be 
cheaper and really easier to control the o u t p u t of smoke and dust in the first 
instance. I t would, but the d i f f i cu l t y is that those responsible f o r this air pol 
lu t ion are neither the only nor perhaps the wors t sufferers f r o m i t . I f they 
were obliged to retain it in the atmosphere immediately surrounding their own 
structures, the story would be different. So far, apparently, one o f the con
ceptions o f being a good neighbor is to stand, more or less uncomplainingly, f o r 
damage caused by someone else's smoke. 

W i t h negligible exceptions, c i ty ordinances attempt to regulate only smoke 
so dense that i t is impossible to see through it as i t leaves the stack. Even the 
densest smoke is permitted fo r a matter of m inutes at varying periods. C o n 
taminants that do not color the smoke stream are whol ly unregulated. O r d i 
nances are not flexible, they do not provide f o r progressively stricter standards. 
The forces of inspectors are everywhere inadequate. Almost all cities exempt 
private dwellings, which are known to be heavy contributors to the nuisance. 

For communities that do feel that something constructive in the matter 
of general control can and should be done, the way is open. 

I t is easy to indicate the limits to w h i c h existing (or new) ordinances 
could be raised: 

(1) no dense smoke in normal operation, l ight smoke only according to 
character of logically available f u e l ; 

(2) alterations and repairs to meet the new standard o f smokeless opera
t ion ; 

(3) time l imi t for compliance by all fuel-users; 
(4) dust separators in cases o f excessive emission; 
(5) progressive ordinance revision as improvements in fuels, appliances 

and practices are made. 
Complete elimination o f air pollut ion being impracticable, a c o m m u n i t y 

movement toward purer air needs first to learn the reasonably attainable 
limits and be satisfied therewith. The scientific manner of securing this k n o w l 
edge is by survey which w i l l determine: 

(1) the sources and extent of the actual polluation, and its effects; 

(2) the logical combinations o f fuels and appliances f o r a part icular com

i n g leaders of commmuni ty thought to make a sus-
he reasonable goal. 

can, i f he will,assume a leading role by au thor i -
prospective building owners o f the unnecessary 

preventable air pollution. 
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BUILDING TRENDS AND OUTLOOK 
By L. SETH S C H N I T M A N . Chief Statistician, F. W . Dodge Corporation 

G ontracts let during January in the 37 ICastern 
states showed a gain of over 100 per cent over 
January . 1933: hut the total o f $187,463,700 \va> 
almost 10 ])er cent smaller than the co iUrac t voluim-
f o r December which totaled $207,209,500. The 
eurreiu Jainiary total was only 5 per cent behind 
the volnme f o r the entire first (piarter of 1933 ; thi> 
discloses how great has been the relative improve-
nuMU over the lethargic conditions o f last year. 

Jaiuiary contracts f o r residential building totaled 
$15.1 l().-4bO as against .S2o.X99,r)00 f o r December 
a n d . . idv $11,950,900 for Jamiary, 1933. Awards 
f o r nonresidential building amounted to $58,616.-
100 in January as compared with $50,040,000 f o r 
I )cn-mber and only S28.731,6(X) f o r January of 
last year. Public works contracts f ( t f engineering 
i \ p('s) awarded in January not only exceeded the 
totals for Ixith comparative |H'riods but w e r e n m r c 
t h a n 60 p e r cent larger than those reported for 
the eiuire first (piarter o f 1933. Piil)lic utilities 
awards fell sharply from December but w e r e main
tained above the leve l of January. 1933. 

I 'ascd oil lii^ures for the first three weeks of 
b'ebruary. the contract total for the 37 b'asteni 
states for the entire m o i U h fell sharply from the 
n Cord for Jaimary, btU the contract volume wa< 
almost twice a> great as w a s recorded in b'ebruary 
of last year. T h e sharp decline from Jamiarv 
was occasioned by a slackening in the l ' \ \ ' . \ ]}ri>-
II r a m ; privately-financed construction ai)pears to 
h a V I ' run ahe.ad of both the January volume an«l 
that for l-"ebruary of a year ago. 

MATERIAL PRICE MEASURING ROD* 
The prices in this tabulation enable one to 
visualize at a glance the main trend of the 
material market. Their significance does not 
extend beyond that point, and the explanation 
below should be read carefully. 

F. W . Dodge Corporation Composite Prices 
as Indicated in Explanation 

This Month Year 
Material Month Ago Ago 

Portland Cement. $2.26 t$2.26 $2.05 

Common Brick - . . 12.36 + 12.35 1 1.70 

Structural Steel. 1.65 1.65 1.60 

Lumber 16.50 116.46 15.47 

Prices given in this comparison are com
posite and do not in all cases refer to one 
item. For instance, the price of structural steel 
is the composite of prices of shapes and plates 
f.o.b. Pittsburgh; the price of lumber is a com
posite of five items of Soujl 
items of Doj, 
cement 
diffe 



m u n i t y : 
( 3 ) agreement a., 

tained effort to strive for ̂  
I n this effort the designe, 

tatively advising present and 
expense incident to damage by 
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A R C H I T E C T U R A L R E C O R D 

BETTER HOMES AS A N A ID T O RECOVERY 

THE R E C O V E R Y P R O G R A M H A S A M O N G ITS G E N E R A L A I M S T H E F O L L O W I N G O B J E C T I V E S : ( I ) T O P L A C E A G R I C U L 

TURE A N D I N D U S T R Y O N A F O O T I N G O F E Q U A L I T Y AS R E G A R D S T H E E X C H A N G E V A L U E O F T H E C O M M O D I T I E S 

W H I C H T H E Y P R O D U C E A N D (2) T O RAISE T H E S T A N D A R D S O F L I V I N G B O T H I N T H E A G R I C U L T U R A L A N D I N T H E 

I N D U S T R I A L P O P U L A T I O N . I N F U R T H E R A N C E O F T H E S E C O N D O F THESE O B J E C T I V E S , A P R O G R A M O F U R B A N 

H O U S I N G I M P R O V E M E N T IS T O BE PARALLELED BY A P R O G R A M F O R I M P R O V E M E N T O F F A R M A N D V I L L A G E 

H O U S I N G . 

T O P R O V I D E B A S I C I N F O R M A T I O N FOR THE L A H E R P R O G R A M , A FIELD SURVEY H A S BEEN M A D E O F A L L F A R M 

H O U S E S I N A B O U T 300 R U R A L C O U N T I E S I N 46 STATES. T H E SURVEY IS A C I V I L W O R K S P R O J E C T , C A R R I E D O U T BY 

THE U. S. D E P A R T M E N T O F A G R I C U L T U R E A N D THE STATE A G R I C U L T U R A L E X T E N S I O N SERVICES. 

T H E SURVEY DEALT N O T O N L Y W I T H S T R U C T U R A L C O N D I T I O N S BUT A L S O W I T H C O N D I T I O N S R E L A T E D T O 

S A N I T A R Y A N D L A B O R - S A V I N G DEVICES, PROGRESS I N T H E P R O V I S I O N O F W H I C H H A S BEEN RETARDED I N RESPECT 

O F F A R M H O M E S C O M P A R E D W I T H U R B A N D W E L L I N G S — W A T E R SUPPLY A N D S E W A G E D I S P O S A L ; L I G H T A N D H E A T ; 

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

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

DEVICES, O N E M U S T BEAR I N M I N D T H E D E C L A R E D PURPOSE O F T H E A D M I N I S T R A T I O N T O M A K E E L E C T R I C C U R R E N T 

A V A I L A B L E F O R T H E A V E R A G E H O M E . T H A T A N ERA O F G E N E R A L L Y D ISTRIBUTED I N E X P E N S I V E C U R R E N T IS A T H A N D 

IS EVIDENT F R O M T H E H Y D R O - E L E C T R I C PROJECTS U N D E R C O N S T R U C T I O N O R A U T H O R I Z E D . A M O N G T H E S E M A Y 

BE M E N T I O N E D T H E TENNESSEE RIVER PROJECT FOR T H E S O U T H E A S T , B O U L D E R D A M F O R T H E S O U T H W E S T , T H E 

B O N N E V I L L E A N D G R A N D C O U L E E PROJECTS FOR T H E N O R T H W E S T , A N D O T H E R P R O J E C T S F O R T H E G R E A T 

INTERIOR T R I B U T A R Y T O T H E MISSISSIPPI RIVER. 

T H E A R C H I T E C T U R A L R E C O R D 



Each state group was asked to 
submit plans for new farm
houses in the following price 
ranges, based on NRA prices 
and wage rates. 

R E G I O N 
F I R S T 

P R I C E R A N G E 

S E C O N D 

P R I C E R A N G E 

T H I R D 

P R I C E R A N G E 

E A S T E R N S T A T E S U N D E R $1,500 $ 1 , 5 0 0 - $3,500 $ 3 . 5 0 0 - $ 7 , 0 0 0 

C E N T R A L S T A T E S U N D E R 1.500 1 ,500 - 3,500 3 ,500 - 7,000 

S O U T H E R N S T A T E S U N D E R 750 7 5 0 - 2.500 2 , 5 0 0 - 5,000 

W E S T E R N S T A T E S U N D E R 1.200 1 ,200 - 3,000 3 , 0 0 0 - 6,000 

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

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

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

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

G E S T I O N S F O R R E M O D E L I N G A N D O F S P E C I F I C A T I O N S FOR E Q U I P M E N T . T H E I N F O R M A T I O N G A T H E R E D BY T H E 

I N V E S T I G A T I O N REPRESENTS T H E C O O P E R A T I V E EFFORT FOR E A C H STATE O F H O M E E C O N O M I S T S , A G R I C U L T U R A L 

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

E A C H STATE G R O U P W A S A S K E D T O S U B M I T A M O N G O T H E R ITEMS PLANS FOR N E W F A R M H O U S E S IN THREE PRICE 

R A N G E S , BASED O N N R A PRICES A N D W A G E RATES. THESE PRICE R A N G E S . I N C O N N E C T I O N W I T H C O O P E R A T I V E 

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

L O W - C O S T E Q U I P M E N T A N D C O N S T R U C T I O N BY USE O F P R O D U C T S A C T U A L L Y O N T H E M A R K E T . 

T H E P R O B L E M S O F P L A N , D E S I G N , C O N S T R U C T I O N A N D E Q U I P M E N T O F F A R M H O U S E S DIFFER O N L Y IN DETAIL , 

A N D N O T I N P R I N C I P L E , F R O M T H O S E O F S U B U R B A N D W E L L I N G S . NEVER W I T H I N O U R K N O W L E D G E H A V E S O 

M A N Y K I N D S O F SPECIAL ISTS OVER S O W I D E A G E O G R A P H I C A L A R E A C O N T R I B U T E D P E R S O N A L EXPERIENCE 

T O W A R D S T H E S O L U T I O N O F A N A R C H I T E C T U R A L PROJECT. THE C O M P I L A T I O N O F T H E RESULTS IS IN T H E H A N D S 

O F DR. S. H . M c C R O R Y A N D M R . W A L L A C E A S H B Y OF T H E BUREAU O F A G R I C U L T U R A L E N G I N E E R I N G , U . S. DEPART

M E N T O F A G R I C U L T U R E , T H R O U G H W H O S E C O U R T E S Y T H I S M A G A Z I N E IS P R I V I L E G E D T O PUBL ISH W H A T IS IN 

EFFECT A N I L L U S T R A T E D REPORT O N T H O S E FEATURES W H I C H H A V E P A R T I C U L A R V A L U E F O R A R C H I T E C T S . 
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Nesmith 

A S S U M I N G T H A T T H E F A C T S U N C O V E R E D BY T H E F A R M H O U S E S U R V E Y A R E A P P L I C A B L E T O T H E S IX M I L L I O N F A R M 

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

I N G T H E E X C H A N G E V A L U E O F A G R I C U L T U R A L C O M M O D I T I E S , O N E IS L E D T O C O N C L U D E T H A T T H E F A R M A N D V IL 

L A G E H O U S I N G I M P R O V E M E N T P R O G R A M M A Y B E C O M E A N I M P O R T A N T F A C T O R IN T H E B U I L D I N G I N D U S T R Y A N D 

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

D E V E L O P M E N T . 

T H E F A R M A N D V I L L A G E H O U S I N G P R O G R A M IS I N T E R L O C K E D W I T H A P R O G R A M F O R I M P R O V E M E N T O F M O D E R A T E -

C O S T U R B A N H O U S I N G . B O T H P R O G R A M S A R E B A S E D O N F I E L D S U R V E Y S T O C O M P U T E ( I ) T H E E X T E N T O F T H E 

N E E D F O R R E P A I R S , M O D E R N I Z A T I O N A N D N E W C O N S T R U C T I O N A N D (2) T H E A M O U N T O F L O W - C O S T F I N A N C 

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

R E L E A S E D . BUT T H E I R T R E N D IS A MATTER O F G E N E R A L K N O W L E D G E . 

E A C H O F T H E S E P R O G R A M S D E P E N D S F O R S U C C E S S U P O N L O W - C O S T F I N A N C I N G . A P L A N F O R R E O R G A N I Z A 
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IN T H E BETTER H O U S I N G C A M P A I G N W I L L P R O B A B L Y BE A D O P T E D . 
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C O V E R Y IN T H E C A P I T A L G O O D S I N D U S T R I E S A R E O B V I O U S . 
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Photos, U. S. Dept. of Agriculture 

1 Negro quarters. South Carol ina—meet ing house at end 
of group. 

2 Negro house. Gaffney, Soutli Carol ina. 

4- Typical mid-western farmhouse. The original 2-room 
house was expanded with increase of family by the 
addition of a wing and porch. 

g A typical farmhouse in Mississippi . 

3 Negro cabin on plantation in South Carol ina. 6 Farm home, Jasper , Tennessee. Cistern at right. 
Kitchen at rear. 

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



SURVEY OF FARM CONDITIONS 

The Farm Housing Survey is a C iv i l Works Administrat ion project under the direct ion of the U . S . D e p a r t m e n t 

of Agriculture and the State Agr icul tural Extension Serv ices . The object ive is the provision of bas ic in forma

tion necessary for a program of improvement for farm homes. 

About 300 counties throughout the United States have been covered by the invest igat ion . A p p r o x i m a t e l y 

one-tenth of the counties, represent ing ten different states and comprising a total of roughly 57,600 fa rm

houses, have already been reported and the findings issued in preliminary form, sub jec t to later rev is ion, 

by the Department of Agriculture. The accompanv ing tables have been prepared by The R e c o r d from 

data contained in the county reports; they conform to the major divisions of the quest ionnaire used by the 

C W A enumerators. Although the reports issued to date ( M a r c h 28) represent too smal l a s a m p l e to 

justify very definite conclusions, except for the part icular localities, it is likely that subsequent reports will not 

materially change the relative statist ical importance of those factors which a p p e a r p r e d o m i n a n t in the 

tabulations. 

In view of the plans of the Administrat ion in Wash ington to extend credi t to f inance n e e d e d renovat ion and 

modernization of dwellings, the tables should be useful in indicating the general scope of such a const ruc t ion 

program for the rural districts as well as showing the relative s igni f icance of individual i tems of repa i r or 

addition most desired by the farm populat ions. The Housing Survey reveals c lear ly and e m p h a t i c a l l y a 

number of insufficiencies in the construction and equipment of A m e r i c a n farmhouses. 
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Photos. U. S. Bureau of Agricultural Engineerini 

1 B a r n wrecked by tornado near Columbu.s, Mississippi , 
indicating need for tornado-proof construction. 

** -Vn improved water wheel for pump. VV heel made from 
parts of old Ford car—Bi l l ingsley , .\ labama. 

2 House with field stone walls. Jasper. Tennessee. 5 Canning shed. Shorter. .Vlahama. 

3 Sweet potato storage house, Frankl in tnn, North 
Carol ina. 

6 Water supply with oil barrel for tank—.\thens. 
IMississippi. 
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Photos. U. S. Dept. of Aqrinilttir.c 

1 Ki tchen in home at C larkston, Georgia. 

2 Ki tchen in home at Gaffney, South Carol ina. 

4 Living room in home at C larkston, Georgia. 

5 Dining room in home at Clarkston. Georgia. 

3 An outdoor kitchen at . \nderson. South Caro l ina . Lava
tory for washing by farm hands. 
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6 Interior of negro cabin, Lavington Plantation, South 
Carolina. Wal la covered with newspapers for insula
tion and decoration. 
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R E P A I R S a n d I M P R O V E M E N T S D E S I R E D 

3 tructural repairs apparent ly are more urgently desi red than addi t iona l s p a c e 

or addit ional equipment . Interior walls, cei l ings and floors, exterior walls, and 

roofs, are the most desi red items of repair , as ind ica ted by the genera l ly 

prevailing high percentages in these columns. In the southern local i t ies, par

ticularly Louisiana and North C a r o l i n a , doors, windows and screens, and porches, 

are also important wants. 

In most counties addi t ional s p a c e is asked by the farmers, vying in impor tance 

with their desires for water systems and bathroom equipment . 

Cons ider ing the need for improved sanitary faci l i t ies expressed in a p r e c e d i n g 

table , this item shows a comparat ive ly small demand except in the count ies in 

Louisiana and North C a r o l i n a . 

Relatively little desire, on the basis of a l imited spending sum, is mani fested for 

l ighting and heat ing systems, laundry and cooking fac i l i t i es , a n d l a n d s c a p i n g . 

Furnishings, on the other hand, are a potentially important item of expendi ture . 

R E P A I R S AND I M P R O V E M E N T S D E S I R E D IF $ 5 0 0 W E R E A V A I L A B L E 
(Approximate P e r c e n t a g e of To ta l F a r m s ) 
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R E S E A R C H I N 
F A R M S T R U C T U R E S 

According to the 1925 censii.i, the total investment in fiirtn 
buildings in the United States is $11,746,629,000. The invest-

B Y H E N R Y G I E S E "'«•«/ in each of eight States exceeds $500,000,000. Land is the 
only larger item of investment on the farm. H'hile accurate 

senior Agricultural Engineer. Bureau of Agricultural Engineering. / i ? M r e s are not available, it is conservatively estimated that 
United States Department of Agriculture. American farmers Spend several millions of dollars daily upon 
Mitceiianeout Publication No. 133. Apr i l . 1932. Pamphlet lor the construction and repair of buildings. The annual farm fire 
sale by Superintendent of Documents. Washington. D. C. loss IS more than $I0O.00O.(K)O and to this economic loss must 
Price 15 eents. be added a yearly loss of 3.500 lives. Fire losses are truly 

economic losses and in the majority of cases are preventable. 
Repairs become necessary to lake care of wear or the ravages 
of destructive agencies such as temperature, moisture, wind, and 
insects, (iood farm management frequently involves remodel
ing of buildings. Tarm buildings definitely influence agricultural 
welfare. 

A ccording to the 1925 census there are in the United States nnore than 6,250,000 

farm units, but the average investment is relatively small. The individual farmer's interest 

in farm structures research is lessened by the long period of service generally obtained 

from his buildings. Not every generation builds a barn. In many cases, especially where 

materials have been readily available, buildings have been so substantially built as to last 

several generations and consequently remodeling to meet service requirements is a more acute 

problem than new construction. 

Under present methods of merchandising the farmer does not buy buildings complete and 

ready for operation as he buys other equipment. He buys partially fabricated materials or 

builds from materials produced on his own farm. In either case skillful handling on the part 

of the purchaser is required. As construction specialists are not usually available, the build

ings frequently are unsuited for their intended use and are not constructed in a way that 

will tend to reduce depreciation and repair costs to a minimum. The situation is altogether 

different from that in cities, where buildings generally are planned by trained architects, 

built by experienced contractors, and checked by building inspectors. 

Proper construction of buildings necessitates a careful study of building methods. The 

requirements as to space and sanitation, and the conditions of air temperature, rela

tive humidity, and rate of air movement, must be known before buildings can be well 

designed, and in meeting these requirements materials and labor must be used economi

cally. New materials should be adapted to farm uses. Development of standard practices 

and simplification of construction methods would aid materially in securing better build

ings. Much of the data now available for the design of farm buildings are based on tra

dition and probably are inaccurate. 

The architectural profession in general has not as yet shown interest in developing farm 

structures. The small, scattered units have not proved profitable from a professional stand

point, and the architect has not seen the necessity for specific training in the design of 

farm buildings. The farmer usually does not employ professional service, because he does 

not appreciate the importance of scientific design and is not convinced of the value of 

the assistance for which a professional charge is made. On the other hand he may be 

reluctant to accept recommendations from organizations that give free assistance in plan

ning but that expect eventually to sell enough merchandise to cover their service costs. 

There is, then, a real need for constructive effort in research. 
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P L A N N I N G T H E F A R M S T E A D 
B^' M. C . B E T T S A N D W . R . H U M P H R I E S 
M. C. Setts, Cliier, Division ol Plans and Services, and W. R. Humphries, Chief 

Engineering A id , Bureau of Agricultural Engineering, U. S . Department of Agr icul 

ture, Bullet in 1132. 

The main considerations influencing the determination of the farmstead 

site are its location with respect to the rest of the farm and to public utili

ties, the elevation and drainage of the proposed site, the available water 

supply, the nature of the soil, the relation to the points of the compass, the 

prevailing breezes and protection from heat and cold. 

The planning of a farmstead involves arrangement of lots, yards, various 

buildings, driveways, with relation to each other, to the fields and to the 

highway. The arrangement should aid in executing the routine work of 

the farm with a minimum of time covered and with no retracing of steps. 

Q ^ y ^ p i y i l I t is not possible to develop a plan having general application, because the conditions to 

be met in each case vary. 

FARM P L A N The follov/ing factors influence the plan arrangement of the farmstead: 

T O P O G R A P H Y O F LAND. 
C L I M A T I C AND SOIL C O N D I T I O N S . 
TYPE O F F A R M I N G T O BE U N D E R T A K E N . 
D IRECTION O F WINDS. 
RELATION TO H I G H W A Y S A N D T O W N S . 

Important conditions in selection of a farm site may be mentioned: 

L O C A T I O N O F F A R M H O U S E IN R E L A T I O N T O PUBLIC UTILITIES. 
ELEVATION AND D R A I N A G E . 
W A T E R SUPPLY. 
NATURE O F SOIL. 
ORIENTATION. 
PREVAILING BREEZES. 
P R O T E C T I O N F R O M H E A T A N D C O L D . 

Ease of access to the fields from the buildings is highly desirable, as otherwise loss of time 

due to inconvenience will be incurred. 

Traffic is a source of considerable interest to the average farm family. The ability to 

observe at close range or to hail those passing on the road tends to promote social 

intercourse and participation in community affairs. 

It is of great importance that the farmstead site have a slope, in one or more direc

tions, sufficient to carry off surface water from about the buildings and yards. G o o d 
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drainage about the farmstead insures dry floors and comparatively dry paths and drive

ways, nf>alcing it easier to get around in bad weather. FOR THIS R E A S O N A K N O L L 

or HILLSIDE with M O D E R A T E SLOPE S H O U L D BE S O U G H T . 

The garden, lawn, orchard and windbreak, constituting a considerable part of the farm

stead, require a good and preferably light soil, while the ground occupied by the farm build

ings may be the poorest land on the farm. 

The points of the compass have an important bearing on the proper arrangement of the 

buildings in the farmstead. 

Sunlight is one of the most potent enemies of dirt and disease. Germs do not thrive in 

sunlight, and dirt is more readily detected in a bright, cheery room than in one that is 

dark and dreary. It is very desirable, therefore, that all shelters of human and animal life 

receive the utmost benefit of the sun's rays during the winter and of the cooling breezes 

in the summer time. The principle of orientation is the arranging of the various parts of a 

building so that this end may be attained. 

If a farmhouse is situated near the road, it is generally best to place it four square to 

the highway, but if it is placed fairly well back, there is no reason why it should not be 

set at almost any angle in order to secure the best results. 

ORIENTATION 

A s a rule, throughout the Middle West, the prevailing summer breezes are from the 

south, southwest, and west, although in certain localities topographic conditions may cause 

a variation from this generality. Cold winds and snow sweeping over the farm, unchecked 

by hills or trees, cause general discomfort. 

It requires a great deal more fuel to warm a house that is exposed than one that has a 

measure of protection. For this reason, it is desirable to select a site having a south and 

southeast slope, or one in which existing trees form a natural windbreak, as it requires many 

years to grow an effective protection. 

If the locality is without hills or other natural windbreak, a shelter belt of trees should be 

planted to the north and west of the farmstead. The trees should be selected with reference 

to nativity, height, denseness and rapidity of growth, ability to resist wind, and commercial 

value. It is a good plan to plant rapid-growth trees of the less desirable varieties along 

with permanent planting. In this way, protection is secured quickly, and when the hardier trees 

have acquired growth, the others may be cut out. The permanent planting should include 

a goodly proportion of evergreen trees. Evergreens, however, should not be planted so 

near the house as to cast a shadow upon the window area during the winter months. 

Shrubs planted so near the house as to hinder the entrance of the sun's rays into the base

ment rooms, also should be avoided. 

During the summer months barnyard odors are an annoyance. If the outbuildings are placed 

to the north or east of the dwelling, the prevailing breezes will carry the odors away 

from the house. Relief from summer heat is best provided for by permitting the cooling 
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breezes from the south and southwest to sweep unchecked through the farmstead. The dwell

ing should be so planned that principal rooms will receive the benefit of these breezes. 

A moderate amount of shade should be provided, especially near the house, since it 

prevents radiation of heat from the ground, which is perhaps a greater source of dis

comfort in the house than the direct rays of sun on roof and walls. 

D I A G R A M S H O W I N G L O C A T I O N O F F A R M H O U S E either north, east, west or south of 

the highway. In every case the house is situated in relation to the driveway and the other farm 

buildings so as to avoid the carrying of dust or barnyard odors towards the house by the pre

vailing breezes. 

Living room and main entrance face the highway. 

Bedrooms are arranged to get most benefit of the summer breezes from the southwest. 

The kitchen overlooks the driveway and barnyard to give the housewife control over the 

approach to the farmstead and the other farm buildings. 

TO FAttM ^ \ y 

T O F f t B M 
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P L A N N I N G THE F A R M H O U S E 
P L A N N I N G THE W I L L A M E H E VALLEY F A R M H O U S E FOR FAMILY NEEDS, BY M A U D W^ILSON, AGRICULTURAL 

A O N E R O O M F A R M H O U S E I N T E R I O R I N T H E O Z A R K M O U N T A I N S , M I S S O U R I ; USED FOR D I N I N G , S L E E P I N G , C O O K I N G A N D 

S I T T I N G . A C O M M O N F O R M O F F A R M D W E L L I N G I N L O C A L I T I E S T H A T A F F O R D M E A G E R I N C O M E . 
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F O R F A M I L Y N E E D S 
EXPERIMENT STATION, OREGON STATE AGRICULTURAL COLLEGE, CORVALLIS, OREGON. BULLETIN 320 

T, he farm family must usually make the best of its housing situation, for rarely 

is i t possible to move to another farm for the sake of a more suitable dwell

ing. In planning the farmhouse, therefore, it is necessary to keep in mind that 

it must serve the needs of the family over a long period of t ime, and that i t 

will probably shelter families of varying sizes during its period of use.* 

Reading, listening to radio programs, and informal social life are the major 

home leisure activities of the farm family for which provision should be 

made in planning the house or its furnishings. The customary procedure is for 

homemakers to relieve the tedium of the routine tasks of sewing, mending, 

and ironing by listening to daytime programs, a fact to be considered in plan

ning the location of the radio, the ironing board, and the sewing machine. 

GENERAL 
REQUIREMENTS 
FOR THE 
FARMHOUSE: 

A terrace or uncovered porch protected from winter winds but reached by 

the sun's rays at midday, to encourage children, elderly people and sick people 

to get out of doors on sunny days in winter. 

An open porch or uncovered deck on the second floor, as a place to air 

bedding and to place beds in warm weather. 

Steps between ground level and first floor. These should be avoided where 

possible by grading the back yard and by using gently sloping nonslippery 

walks. 

Over-protection of windows. Outside protection of windows is seldom nec

essary. If considered desirable in a particular situation, use awnings which can 

easily be raised or lowered or easily reinstalled or removed for the season. 

Opaque window shades. Many windows require no shades at all. Venetian 

blinds are desirable for windows in some situations, translucent shades in 

others. 

DESIRABLE 
ARRANGEMENTS 

Four well-defined play areas for small children: 

1. In the house. 

2. Out of the house but under cover. 

3. In the sunshine but on a surfaced space. 

4. Out on the ground. 

Kitchen windows located so as to overlook the children's outdoor play center. 

Floors that are warm and easily kept clean. 

*This art icle developed trom "Planning the Willamef+e Valley Farmtiouse for Family N e e d s , " by M a u d W i l s o n , 

Agr icul tural Experiment Station, Oregon State Agr icul tural C o l l e g e , Corval l is , O r e g o n , Bulletin 320. 
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A wel l e q u i p p e d — b u t poo r l y p lanned — k i t chen . 

Laundry in k i tchen is undes i rab le . 

FIRST FLOOR, 
BASEMENT, OR 
ADJACENT 
BUILDING: 

(lallo-.vav 

Downstairs bathroom adequately planned for the care of children. 

Toilet facilities readily accessible from the back door and the kitchen. 

A bed for each child. 

A clothes closet for each child. 

Low hooks, shelves, drawers, and racks for clothes. 

Adequate and readily accessible storage for play supplies and equipment in 

current use. 

Storage of unused or reserve toys in places not readily accessible to children. 

Dining chairs suited to the child's needs as to height; foot rests provided where 

feet do not rest on floor. 

Chairs, tables, desks, and other articles used exclusively by children suited to 

the heights of the users. 

Stepping stools near lavatory, toilet, and high window sills. 

Shelves for drinking glasses in kitchen and bathroom. 

Space units for the two-story house. Following is a list of the space units sug

gested for the "whole-family" farmhouse. 

Auxiliary work areas and storage rooms for equipment, supplies, and products. 

Men's wash room. 

Storage space for work clothes. 
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G o o d e q u i p m e n t wi th unsat is l6c to ry d i s p o s i t i o n . 

W a l l s are c l u t t e red wi th utensils t h a t shou ld be 

in c losed cab ine ts . O p e n shelving a t r i g h t u n d e 

s i rab le . W a l l coun te r space near stove a n d sink 

n e e d e d . Rad ia to r should be p laced unde r w i n d o w . 

I 
71 

FIRST FLOOR OR Area required for heafing plant. 

BASEMENT Storage for fuel for heating plant, stoves, fireplace. 

Winter storage for screens, outdoor play and living equipment, and in some 

cases for yard and garden tools. 

PLAN: 

F IRST FLOOR 
PLAN: 

Kitchen, used for work with foods and service of everyday meals, and in 

some cases for ironing. 

Bedroom, with one or two closets. 

A t least two other rooms, serving purposes of second bedroom, living room, 

dining room, office, child's playroom, sewing room, and in some cases for iron

ing; closets to supply the storage space needed in connection with these 

functions. 

Toilet facilities. 

Vestibule for front entrance. 

Central hall, connecting bedrooms, bath or toi let, stairways, outside entrance 

leading to drive or farm buildings, kitchen, and either the living room or the 

dining room. 

Closet for cleaning equipment and supplies, opening preferably f rom the cen

tral hall. 

APRIL 1934 
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Sink a n d serv inq cen te r fo r fa rm k i t chen . See 

discussion on th is p a g e . 

Ik 

n~i—n 

s — 

hr 
I S I L 7 E H I [uri^ 

C A K E 
O R 

C O O K I E S 

S I N K AND S E R V I N G C E N T E R I - A 

SECOND FLOOR 
PLAN: 

GRADE LEVEL 
AND HOUSE 
SURROUNDINGS 

ARRANGEMENTS 
DESIRABLE 
FOR KITCHENS: 

Closet or open space for outer garments in frequent use. 

Two or more bedrooms, each with clothes closets, preferably one for each 

person occupying the room. 

Bathroom. 

Hall, connecting bedrooms, bathroom, and stairway to the first floor. 

Bedding closet opening into the hall. 

Storeroom for unused furniture, trunks, and other bulky articles. 

Storage for cleaning equipment used on the second floor. 

One or more deck or open porch. 

Storage for equipment used about yard and garden during the growing 

season. 

Drying lines. 

Children's play center. 

Kitchen dining table on the same side of the work area as the door to the 

dining room or the living room. 

Work centers not separated by doors. 

"Coo ler " close to worktable and to sink-and-serving area. 

Refrigerator close to worktable and serving area. 

Stove between sink and worktable units. 

Sink and worktable units opposite each other. 
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Bui l t - in k i tchen c a b i n e t su i ted to f a rmhouse p r o 

p o s e d by Div is ion of A g r i c u l t u r a l E n g i n e e r i n g , 

Un ive rs i t y of C a l i f o r n i a . 

A t w o - c o m p a r t m e n t sink is shown a t lower l e f t o f 

i l l u s t r a t i on . I t is o f s t a m p e d steel, e n a m e l e d a n d 

s impl i f ies washing and d ra inage o f dishes a n d 

c l ean ing of vege tab les . 

WOOD oooa» 
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Sink and serving units combined so that the serving counter may also be a 

drain board. 

Sink and serving unit adjacent to dining area of kitchen. 

Serving unit on partition between kitchen and dining area so that a pass cup

board may connect the two. 

Articles of equipment stored near the place where they are used. 

Supplies that do not deteriorate unduly in room temperature, stored near point 

of use. 

"Cooler" space large enough to provide for the storage of all supplies requir

ing a temperature lower than that of the room. 

Wal l space for a small mechanical refrigerator in addit ion to the cooler. 

"Cooler" made so that it can be easily removed to permit installing a large 

refrigerator. 

A narrow cupboard reaching from floor to ceiling and with hooks on the sides, 

for large articles which will hang. 

Space in the utensil cupboard which is divided vertically to form slots for 

holding lids, pie tins, and shallow pans. 

Drawers coated on the inside with paraffin, and sectioned to provide bin space 

for cereals purchased in five-pound or ten-pound lots. 
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W o r k - t a b l e a n d c u p b o a r d s f o r k i tchen showing 

l o c a t i o n fo r supp l ies . See discussion on p a g e 316. 

V J O R K - T A B L E C U P B O A R D 

CUPBOABD l a ' 0£EP 
SHELVES I S ' DEEP 

2 E 

• 
TOE ROOM 

24 -; 

L I F T A N D P A N C U P B O A R D 
CUPBOARD 24" DEEP 
SHELVES i»" DEEP 

2 C 

S T O V E C U P B O A R D 

CUPBOARD IS" DEEP CElLINO HEIGHT 
FOR UTENSILS WHICH WILL HANC 

G A R B A G E C O N T A I N E R 
MAT BE BEACHED FROM INSIDE AND 

OUTSIDE. BUCKET CAPACITT 5 OR 7 O. 
I 1 2 F n 

tMBEOOEO METAL 
I I N O E R ^ 

TOE BOOM 

V . O R K - T A B L E A N D S T O V E C U P B O A R D 
CUPBOABD 2«" DEEP 
SHELVES IS" DEEP 

W O R K - T A B L E A N D S U P P L I E S 
TABLE Z T O E E P . 3" OVER HANG IN FRONT 

l t . 2 D 

3 1 8 

Wall space large enough for a combination wood and electric or gas stove, to

gether with space to stand at sides of the stove. 

Depth of stove area sufficient to permit setting the stove away from the wall 

for ease in cleaning. 

Where the combination stove is not used, a cabinet adjacent to the stove 

having its top on a level with the stove and covered with a material not 

harmed by hot kettles. 

A place near the stove large enough to hold a day's supply of fuel; this may 
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A n o rde r l y and conven ien t k i tchen. E q u i p m e n t is 

wel l a r r a n g e d . House fo r J . V ic to r East, L o n g -

m e a d o w , Mass. 

I'ail AIIHa 

be a woodbox with cleanout below, or it may be a wood l i f t with a door 

which drops down to make the contents readily accessible. 

Compartments in sink which permit washing and draining dishes without use o f 

pans. 

Shallow cupboard above sink for drinking glasses, cleaning powders, hand 

lotion, etc. 

Built-in garbage container accessible f rom both inside and outside the house. 

Provision for a stool to be used at the sink. 
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Stepping stool just high enough to make the upper shelves accessible. 

All storage spaces closed. 

Roller-shades used on cupboards instead of doors. 

Results of the study to date indicate that more storage space is needed for 

equipment and supplies in the kitchen than is possible to arrange above and 

below drain boards and worktable surfaces, without increasing their length be

yond that needed for their respective functions. The best way to accommodate 

this overflow Is to provide storage cupboards reaching from floor to ceiling. 

Where the stove is placed between sink and worktable, one of these can be 

a worktable-stove cupboard while the other can be a sink-stove cupboard. 

It is a common practice among farm families to feed edible garbage to ani

mals. Both kitchen plans appearing on Plate I show a built-in garbage con

tainer that can be reached from the outside as well as the inside. This con

tainer is designated as I and 2F on page 318. 

A cooler large enough to care for all the supplies it is desired to store at a 

temperature lower than that of the room will need to be 2 feet wide if i t is 

18 inches deep. 

AUXILIARY The term "auxiliary work area" is used to designate an area devoted to work 

WORK AREA. j l desirable to do under the house roof but outside kitchen and living rooms. 

The purposes which this area will serve vary in different households, but they 

may include washing; ironing; preparing fruits, vegetables, meats, and fish for 

cooking, canning, or curing; processing canned foods; packing eggs; making 

soap; dressing poultry for the market; cleaning, oiling, and repairing shoes; 

mixing paint and caring for paint brushes; working with guns and other sports 

equipment; working at a carpenter's bench or metal lathe; transplanting house 

plants and starting bulbs and seeds; separating milk; washing milk utensils; set

ting incubators. Storage room will need to be provided for canned fruits, 

vegetables, and other preserved foods and for those produced for market, and 

for supplies and equipment used in doing the various kinds of work assigned to 

the area. It is well also to provide toilet facilities nearby. 

The first floor is probably the most satisfactory location for this work area, but 

use of the basement has the advantage, besides possible economy in build

ing costs, of having a necessarily unattractive section of the house out of 

sight of the drive and of the living rooms. In situations where the new house 

Is built near the old one, the latter may be converted into an auxiliary work 
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FEATURES OF 
AUXILIARY 
WORK AREA: 

DINING AREAS 

area, and connected with the new house by a covered passage having a wall 

on the side from which storms come. 

Since the operations performed in the auxiliary work area will vary f rom t ime 

to time, it is well that arrangements be highly flexible. Only such part i t ions 

should be planned as are required for privacy or for desirable differences in 

temperature and the area should be so planned that each part of i f is suited 

to the greatest possible number of uses. 

An insulated and ventilated room for canned products and other preserved 

foods. 

Flue for use of stove when desired. 

Windows sufficient for light required for work in daytime. 

Floor impervious to water and easily cleaned. 

Entrances conveniently located with reference to kitchen and farm buildings. 

Drive planned to make it possible to bring heavy articles to entrance of auxil

iary area in wheelbarrow or truck. 

Room allowed for use of a table as large as 3 feet by 8 feet near sink and 

stove. 

A cabinet provided with some means of forcing the circulation of warmed 

air, for use during the rainy season in drying the wash. 

Basement walls waterproofed and kept whitewashed. 

Stairs that are easy to climb. 

An outside as well as an inside stairway if both are needed for ready access 

to kitchen and farm buildings. 

Chutes and lifts provided where possible, to eliminate carrying equipment and 

supplies. It is sometimes possible to arrange a l i f t opening on the outs ide of 

the house on a level with a truck bed, for convenience in handling egg cases, 

hog carcasses, etc. 

A stairway that is broad and straight and is entered f rom the end , where 

equipment and supplies must be carried to the basement rather than trans

ported by means of a l ift. 

It is desirable that arrangements for the location of dining areas be made 

flexible because preferences of farm families in this regard vary f r o m +ime 

to t ime. Elderly people and homemakers whose children are small common ly 

prefer the kitchen as the place for serving family meals. Where there are 

children old enough to set the table and wash the dishes, a dining area outs ide 
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Clo thes c losets a n d dress ing centers. See dis

cussion on p a g e 323. 

B E D 
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C L O S E T . B U I L T - I N D R E S S E R , 12 '«14' . 

B E D R O O M A 

S I Z E IO'K le' 

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

F O R T W O P E R S O N S 

B E D R O O M B 

; 7 . F T i t i ^ - — 

B E D 
1 

C L O S E T F O R T W O P E R S O N S 

S P A C E DIVIDED 

W A R D R O B E S A N D D R E S S E R S 

F O R BEDROOM C 

the kitchen may be preferred. 

The outside location Is always desired for company meals. This area may be a 

separate dining room or i l may be combined with the living room. It is a 

more usable area if separate. 

A porch where meals may be served in warm weather is popular. Crews of 

men may be served here. 

The requirement of flexibility makes it necessary to plan for the storage of 

dishes, silver, and linen with reference to the various locations of the dining 

table. A good plan is to store all articles in the kitchen except the silver and 

linen used only in connection with company meals. 

A buffet is a desirable article of furniture for use in serving company meals. 

Drawers below provide adequately for the silver and linen not used every day. 

DESIRABLE 
ARRANGEMENTS 
FOR SERVING 
MEALS: 

If the company meal is served in the living room, an area so situated as to 

make it possible to screen the table while it is being prepared for a meal. 

Where everyday meals are served in the dining room, distance between din

ing table and serving area of kitchen as short as possible. 

The table used for everyday meals so placed that it does not require mov

ing, in setting i t for a meal. 

The kitchen dining table so placed that it can be reached from the living room 
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D i a g r a m showing b a t h r o o m cabinets a n d l o c a t i o n 

o f n e e d e d suppl ies. 

T U B t S t J A B S 

L O T I O N . C L O N I B . E I C I 

T O I L E T S U P P L I E S 

2 TOlL t t PAPf^ 
12 S O * P 

BATM TOWCL^ 
IBMANO TOWELS 

!• SATM TOWELSl 
2 WASH CLOTMsl 

B A T H R O O M S T O R A G E - I B 
s i z e I S " " I » " - C E I L I N G HEICMT 

without crossing the work area of the kitchen. 

A special low table for the child of less than three years of age. 

Where benches are used, l ightweight movable single benches with handholds 

are preferable to fixed benches seating more than one person. 

SLEEPING AND 
DRESSING 
AREAS: 

The problem of heat conservation is of very great importance in connection 

with provisions for sleeping and dressing. The rooms are not used a great deal 

during the day except as places in which to dress, and most farm dwellers prefer 

sleeping in cool rooms. Hence, in most cases only enough heat needs to be 

furnished to keep beds dried out and to make the rooms comfortable for use 

while dressing. 

It would seem, therefore, that an economical arrangement for a second-floor 

room would be to plan a clothes closet large enough for use as a dressing 

room and equipped with an electric heater. If this were done, the bedroom 

would need to be only large enough for beds and a small table. 

PLANNING FOR 
CONVENIENCE: 

APRIL 1934 

Space in each bedroom large enough for two beds each 40 inches wide. 

Decks or open porches, as places where older boys and girls may sleep out 

in summer. 

Space at both sides of the bed, and passage at the foot . 

A double closet, or preferably two single closets, for each bedroom. 

A full-vision mirror with nothing in front of i t . 

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



Floor p lans f o r smal l sewing room and a lcove . 

S t o r a g e c a b i n e t f o r supp l ies a n d m ino r e q u i p 

m e n t . See discussion on p a g e 325. 

FASHION 
MAGAZINES 
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O U T L E T 

I MACHINE 

I I N N I N G BOARD 

C U T T I N G T A B L E | 

P L A N I B 

E V E B S E O F P L A N I 
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P L A N 2 B 

P L A N 1 A - S E W I N G R O O M 

R E V E R S E O F P L A N 2A 

S H O W N A B O V E 

Rod space sufficient to care for dresses, coats, dress shirts, and heavy 

sweaters. 

Hooks, rod, and shelf capable of being set at three heights, for use by chil

dren at various ages. 

Ventilation of windowless closets accomplished by means of ventilators in door. 

Clothes of children not old enough to dress themselves, kept on first floor. 

A bathroom on the first floor, located near the back entrance; toilet in a sep

arate compartment; bathroom equipped for care of small children and for use 

as a dressing room; fixtures including tub and shower and lavatory with separ

ate section for care of teeth; storage provided for toilet supplies and equip 
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ment, towels, and articles used in the care of small children; mirrors located 

for convenience in shaving and for use by children. 

MINOR 
CONVENIENCE 
ARRANGEMENTS: 

A table surface at least 14 inches by 18 inches near the lavatory. 

Drawers or shelves for toilet articles and shaving equipment. 

Storage in or near the bathroom for towels and supplies of soap and paper. 

A built-in cabinet which provides a foot rest and a place for storage of shoe-

cleaning equipment; this may be a section of the main cabinet, or i t may be 

f i t ted in between studs. 

A ventilated cabinet containing rods for towels in use and a place for wet 

brushes and cloths. 

A cabinet top at least 18 inches by 36 inches for use in the care of an infant, 

or a wall surface permitting the use of a table for this purpose. 

A place near the bathroom for the storage of supplies and equipment used in 

cleaning the bathroom. 

A dental fixture; this may be purchased as a separate fixture or as a part of 

the lavatory. 

A place for a mirror in front of a window or between two windows, with no 

obstruction in front of it. 

Recess in wall for installation of electric heater when desired. 

A shelf near the lavatory large enough for drinking glasses for all persons 

using the bathroom. 

Hand-holds at back and left end of tub. It should be possible to reach a hand

hold from a sitting position in the tub and also from a position outside the tub . 

A bathroom stool with a revolving seat. 

Out let for use of electric hair clipper. 

SEWING, 
MENDING. AND 
IRONING: 

Plans for locating sewing and ironing: 

Plan I. Sewing done in living room or dining room. A closet or alcove in con

nection which contains storage cabinet; work surface for basting, pinning, and 

cutt ing small pieces; place to store machine when not in use; dress f o r m ; 

folding clothes rack; portable cutt ing table. 

Plan 2. Minimum-size sewing room, with machine in position for use at all t imes. 

Ironing done outside room. 

Plan 3. Suitable for use in a home where guests are infrequent. Combina t ion 

sewing room and spare bedroom; two closets—one for sewing, the other for a 
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ARRANGEMENTS 
FOR SEWING. 
MENDING, AND 
IRONING: 

ARRANGEMENTS 
FOR CARE OF 
FARM 
B U S I N E S S : 

roll-away bed. 

Plan 4. Suitable for a family which includes boys and girls of high school age or 

older. Valet room in which all sewing, pressing, and ironing are done. 

Room readily converted to other uses. 

Storage room in one place for all supplies and minor equipment used in sewing. 

This may be a chest of drawers with open shelves above it for boxes, baskets, 

trays, etc. 

Machine stored when not in use in a place where it is possible to get at it readily 

for emergency mending. 

Work surface, available at all times, which is convenient for basting, pinning, and 

cutting small pieces, preferably located in a place where work can be left undis

turbed between periods of sewing. 

Work surface for use in laying out commercial patterns on lengths of goods. 

Use of such a surface would be infrequent, hence it can be a folding table or 

one used for other purposes. 

Ironing board located near sewing area and in a position where it is in readi

ness for use while sewing is in progress. 

A mirror conveniently located and of such dimensions and location as to provide 

a full vision for the person who is being f i t ted. 

Sewing machine provided with an attached electric light. 

Machine placed so that light from the window will come from back and left 

side of worker. 

Portable containers for equipment and supplies used in hand sewing and darning. 

Satisfactory arrangements fall into three groups: 

Scheme I. No provision for interviews. 

Wr i t ing done at dining table or library table. 

Storage provided by means of portable cabinets or wall closets. 

Scheme 2. Off ice desk provided for use of farm operator. 

Desk located in living room or dining room. 

Supplementary storage provided in portable cabinet or wall closets. 

Scheme 3. Separate office room, including office desk and built-in cabinets for 

supplies and for the use of employees. It may be desirable to make this room 

somewhat larger than required for office purposes alone, in order that it may be 

possible to use i t as a "man's room" or second living room. 

The office room, or the office area of the living room or dining room, should be 
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located so as to be readily accessible from the farm drive and farm buildings. 

It should be possible to enter it without crossing any of the living area of the 

house. 

If an office room is provided, it should have an entrance which is readily 

accessible from the kitchen, for the convenience of the home-maker who is ex

pected to answer the telephone and take care of part of the farm business. 

In certain locations two entrances are necessary. 

The telephone. Although the wall type is in general use in farmhouses at the 

present time, it is likely that it will be supplanted eventually by the desk type. 

Arrangements for the telephone should be made with this possibility in mind. 

The telephone should be located away from the center of family life but near 

the kitchen, and in a place convenient for a person coming in from outside. The 

bell box should be placed where the bell can be heard from all parts of the 

house. (Extra wiring may be needed.) Suggested locations are in an alcove 

off the back hall; in the wall between the back hall and the kitchen and access

ible from both sides; or in the wall of the office at the point most accessible 

from the kitchen. A good size for the alcove is 28 inches wide and 18 inches 

deep. 

Convenience in the use of a telephone installed at standing height is enhanced 

by the provision of a writing shelf with light above it, and by a platform or 

low stool for the use of the shorter persons in the family. If the telephone 

is installed at sitting height, a desk or shelf should be provided in connection. 

A good size for a rectangular shelf or desk is 16 inches by 28 inches. A corner 

one will need to extend 28 inches on each wall. 

Halls and entrances. There are four essentials in the planning of the f ront 

entrance of a house; adequate protection for the door, a vestibule of adequate 

size, a coat closet, and a seat to be used in removing overshoes. A roof 

or porch should extend over the door far enough to afford adequate protec

tion from the rain. On the stormy side this roof will need to be at least 3 feet 

6 inches wide if there is no side wall. If the seat is outside the house, it should be 

so located as to be protected from rain. 

The vestibule should be of such proportions as to permit a guest to pass her 

hostess while the latter closed the door; a convenient plan is one which pro

vides a minimum of 30 inches between one side of the door and the wall, and 

a minimum depth for the vestibule of 24 inches more than the width of the 

door, making a room 5 feet by 6 feet 3 inches. The vestibule should be at least 
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BASIC 
DIMENSIONS: 

4 feet wide, and a room of this width will need to be 9 feet 6 inches long. 

A study of the manner in which halls are used by the family shows the desirabil

ity of planning a house so that traffic areas ramify from a central stem. The 

base of this stem is the entrance leading to the farm drive and the farm build

ings; the stem itself is a hall connecting this entrance with the portions of the 

house that are in constant use. These include the kitchen, living room or dining 

room, downstairs bedroom, entrance to the basement, and entrance to the 

second floor. It is desirable to locate in or adjacent to this hall a coat rack or 

closet for the use of the family, a telephone niche, alcove, or booth, a cleaning 

closet, and a cabinet for the storage of sports equipment. The telephone and 

the sports-equipment cabinet may be located in the office, if such a room is 

Included in the floor plan. 

Certain dimensions are used in determining areas in many different parts of the 
house. Some of the more important general dimensions are listed below, while 
those used chiefly in the planning of specific areas are listed in the following 
sections. 

ENTRANCES: 

Quarter or half circle, as determined by width and location of door. 

PASSAGES: 
Between pieces of furniture of less than elbow height— 

To permit a person to "edge" through, 15 inches. 
To permit a person to walk through naturally, 18 inches. 

Between wall or high furniture and piece of less than elbow height, 21 inches. 
Between wall and high furniture, 24 inches. 

SEATING: 
Depth of space needed for knee and foot room in front of straight chair, 20 
inches. 
Minimum width of space occupied by seated person (as between legs of table). 
15 inches. 

STANDING R O O M : 
No action, 18 Inches. 

Working at drawer, depth of area 24 inches to 27 inches. 

REACH: 
Maximum height of shelf from floor, 72 inches. 
Distance between centers of drawer pulls, 20 Inches to 24 inches. 

STOOP, BEND OR C R O U C H : 
Depth of area, 36 inches. 

ARM MOVEMENT: 
W i d t h of area varies from 24 inches to 34 Inches, depending upon extent to 
which entire arm is used. 

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



K I T C H E N 

D I M E N S I O N S : 

F L O O R A R E A S 

D I N I N G A R E A S : 

In planning the kitchen, the size of certain structural units to be accommodated 
must be considered as well as the floor area itself. 

S T R U C T U R A L UNITS: 
Depth of mixing table, 27 inches. 
Width of part of mixing area unobstructed by cupboard above, 24 inches. 
Distance between counter and first shelf of upper cupboard, 14 inches. 
Depth of stack-and-drain surface, 24 inches. 
Length of counter for draining and drying dishes, 32 inches. 
Length of counter for stacking dishes, 36 inches. 
Minimum distance between left of sink and wall or counter, 24 inches. (Place 
for person wiping dishes.) 
Maximum height from floor to shelf intended for articles frequently used, 72 
inches. 

M A R G I N S A B O U T A R T I C L E S S T O R E D ( F O R F R E E D O M IN A C T I O N O F 
H A N D ) : 
In front of article stored on shelf, 2 inches. 
Between article and shelf above, 3 inches. 
Between a hook and the lower edge of an article hung above it, 3 inches. 
Between the backs of utensils hung on the side walls of a cabinet, 4 inches. 
Minimum width of pass-cupboard opening, 14 inches. 

Minimum width of space between two centers, 48 inches. 
Space in front or at side of open oven door of wood stove, 30 inches. 
(Measure taken from edge of door when open.) 
Space in front of wood lift (if below counter), 36 inches. 
Space before drawers— 
For pulling out the drawer, 6 inches less than depth of counter or table 
(if drawer occupies its entire depth). 

For standing in front or at the side of drawer, 21 inches. 

Space required for occupied seat or nonmovable seat: Since the front edge is 
on a line with the edge of the table, this measure depends on the floor area 
required by the seat itself. 18 inches by 18 inches is a common measure. 

W I D T H O F P A S S A G E S : 
Between front of seat and edge of table when seat is drawn b a c k — 

To permit person to take own seat, 9 inches. 
To permit person to pass to seat beyond, 12 inches. 

Between corner of table and corner of adjacent article of less than elbow 
height, 15 Inches. 
Back of occupied seat and article of furniture of less than elbow h e i g h t — 

For person passing to seat beyond, 15 inches. 
For person serving table, 21 inches. 

Back of occupied seat and wall or article of furniture of more than elbow h e i g h t — 
For person passing to seat beyond, 18 inches. 
For person serving table, 24 inches. 
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B E D R O O M S 

C L O T H E S 

C L O S E T S -

T O I L E T 

F A C I L I T I E S 

S E W I N G 

A R R A N G E M E N T S 

I R O N I N G 

Width of space at side of bed, for convenience of person making it, 20 inches. 
Width of passage at foot of bed, 20 inches. 

Length of rod space per garment— 
Street and house dresses, 11/2 inches. 
Dinner and evening dresses, 2 inches. 
C o a t s , fur-trimmed, 6 inches. 
C o a t s , other, 4 inches. 

Distance between hooks, 9 inches. 

Area in front of tub required for persons stooping or kneeling while helping child 
with bath: 

Depth of area in center, 30 inches. 
Distance from end of tub to adjacent fixture or piece of furniture 18 inches 
in depth, not less than 8 inches. 

Area about toilet required for person, child or feeble person (measured from 
center of front edge of back of seat): 

Depth, 30 inches. 
Distance to adjacent fixture or other obstruction at right of toilet, 30 inches. 

Area about lavatory (measured from the center of the bowl, laterally, and on a 
line with the fronts of the faucets): 

Distance to adjacent fixtures or other obstructions more than 12 inches in 
depth, at left, 20 inches (required by adult washing own hair); at right, 38 
inches (required by person helping another to wash hair). 

C U T T I N G T A B L E : 
Space between ends and adjacent wall or furniture, 2 inches. 
Space in front for worker: 

Length same as that of table. 
Depth, 24 inches. . 

Size of table: 
For all purposes, 42 inches by 108 inches. 
For households where outer garments for adults are habitually bought ready-
made, 38 inches by 72 inches. 

Work surface for basting, pinning, and cutving small pieces, 22 inches by 60 
inches. 
Sewing machine—distances to walls or adjacent articles of furniture: 

A t left of machine, 6 inches. 
A t back of machine, 2 inches. 
A t right of machine, I inch. 

Space at open end of board, 6 inches. 
Space at back of board, 6 inches. 
Space for worker: 

Length—that of board plus 12 inches. 
Depth, 27 inches. 
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D E S I R A B L E R E Q U I R E M E N T S 
F O R T H E F A R M H O U S E 

RECOMMENDATIONS OF COMMITTEE ON FARM AND VILLAGE HOUSING. 
PRESIDENT'S CONFERENCE ON HOME BUILDING AND HOME OWNERSHIP. 

l E X T E R I G R General appearance—sinnple in line and deta i l rather than ostentatious. 

B_ Shape, height, and architectural style of the house should be adap ted to the site 
F A R M H O U S E and general surroundings and to cl imat ic condit ions. 

1 C . Number, size, and location of doors and windows should af ford pleasing appearance. 

D. Materials should be selected and used in accordance with purpose, economy, and 

local supply. 

E . The color scheme should be harmonious. 

I N T E R I O R General arrangement. 

^ ^ ^ ^ 1 . Kitchen, food storage space and dining area should be located wi th easy 
F A R M H O U S E access to each other. The kitchen should have view toward both farm build

ings and highway. 
2 . Places for special work and for men to wash and to hang wraps should, i f possible, 

be located near both the kitchen and a rear or side entrance. 

3 . Living room should be located on sheltered side of house or where there is best v iew. 

4 . It is desirable to have a bathroom with a to i let convenient to sleeping quarters. 

5. Main approach entrance for fami ly and visitors alike should be easily reached 
f rom kitchen, but also should lead into l iving quarters. 

6 . A passageway should lead f rom the main rear entrance to the l iv ing or d in ing 
room without passing through kitchen work area. 

7. Stairs should be located in the hall if there is one. Stairs to cellar should be con
venient to kitchen and to rear entrance. 

8 . The arrangement of doors and passages should accommodate social groupings. 

9- Doors, windows and passages should be arranged to provide vent i la t ion. 

10. Covered porches should not be placed so as t o reduce unduly the natural l igh t ing 
of rooms. 

B . Facilities the farmhouse should provide. 

1 . Living quarters. 

(a Space for comfort , rest, and reasonable pr ivacy for all members ot the fami ly , 
(b Space for the placing of furni ture t o avoid interference with doors, windows 

and closets. 
(c) Study equipment and play space for chi ldren. 
(d ) Facilities for correspondence, reading, keeping of farm records, and business 

transactions. 
(e) Rooms arranged conveniently for visit ing wi th fr iends and enter ta in ing ne igh

borhood gatherings. 
( f ) Provision for the young people t o enter ta in their fr iends. 

2 . Convenient working arrangements. 

(a) Kitchen work centers grouped t o save steps (stove, sink and work surfaces 
each not more than 12 feet f rom all others). Work space should be between 
90 and 150 square feet in area, and should not be broken by doors and 
passages. 

( b ) Work ing heights that allow worker to stand or sit normally. 
(c ) Space for doing the laundry (see section A-2) , and where washing machine, 

tubs, and other equipment may be lef t when not in use; should be p ro tec ted 
f rom weather, close to dry ing space, and not less than 50 square fee t in size. 

(d ) Space near rear entrance (general service room or porch—see section A - 2 ) 
for preparing or canning products coming into the house. May be combined 
with laundry space. 
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3. Adequate storage facil it ies. 

(a) For f o o d . 
( I ) Ample kitchen cupboards planned and located with reference to the 

material to be stored. 
( 2 ) Refrigerator that maintains temperature below 50"^ for perishable foods 

in warm weather; size adapted to needs. 
( 3 ) Venti lated cupboard or closet for cool weather and for year-around 

storage of the less perishable vegetables and frui ts. 
( 4 ) Storage for large quantities outside of kitchen work areas. 
( 5 ) Cupboard and bins in dry basement near stairs or in other dry cool 

place for canned products and vegetables. 

(b ) For fuel . 
1 Coal or wood storage convenient to heating plant. 
2 Coa l or wood box near range, the wood preferably put in f rom outside. 
3 Kerosene or gasoline; small supply kept in convenient place, main supply 

kept outside of house. 

(c ) For operat ing equipment. 
( I ) W o r k cabinet with satisfactory storage space for small and large utensils. 

kitchen tools and linens. 
( 2 ) Separate closet space for cleaning equipment, off rear hall; minimum 

size 16 by 20 inches or equivalent. 
( 3 ) Storage for ironing board near ki tchen, or a bui l t- in board. 

(d ) For wraps. 
( I ) Front or side entrance wrap closet equ ipped with high and low hooks for 

adults and children; minimum size 36 inches wide by 20 inches deep. 
( 2 ) Rear closet for rough wraps and work clothes, or hooks near rear entrance. 

(e) For bedding and linen; minimum closet space 36 inches wide, 18 inches deep, 
height of room. 

( f ) For children's playthings; storage space under window seats, in closets or 
drawers, upon shelves or in boxes with l ids. 

4 . Sleeping facil it ies. 

a) A t least one bedroom for every two adults. 
b ) Bedroom area, not less than 100 square feet for two persons. 
c) A bedroom downstairs is desirable in houses of more than one story. 
d ) A l l bedrooms provided with cross vent i lat ion and wall space for beds. 
e) Closet or wardrobe space in addi t ion to bedroom space, not less than 20 by 

36 inches, height of room; should be equipped with shelf, rod for hangers, 
and shoe racks. 

U T I L I T I E S O F A . 

THE F A R M H O U S E 

3 

Light ing. 

1 . Each room should have at least one unobstructed window; kitchen, l iving and bed
rooms preferably should have windows on two or more sides. 

2- Direct sunlight should enter at least three-fourths of the rooms. 
3 . There should be both dayl ight and art i f ic ia l l ight on all work surfaces such as 

stove, sink, work and study tables, and at reading centers. 

B . Hea t ing . 

1 _ Equipment should be capable of maintaining comfor tab le temperature, and of 
util izing locally available fuels. 

2. A properly designed and installed central plant is desirable in the colder regions. 

C . W a t e r supply and plumbing. 

^ House should be provided first with piped water supply, sink, and drain. If piped 
water supply is not possible, a walk to well should be prov ided. 

2. H o t water supply, bathroom (and septic tank), laundry, and washroom should be 
added as means permit. 
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P O R T F O L I O 

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



Van Anda 

H O U S E F O R A . U. H I C K S , R O S L Y N , L O N G I S L A N D 

GODWIN, THOMPSON AND PATTERSON, ARCHITECTS 
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H O U S E F O R A . U. H I C K S . R O S L Y N . L O N G I S L A N D 

GODWIN, THOMPSON AND PATTERSON. ARCHITECTS 
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I'an AIIda 

H O U S E F O R J . V I C T O R E A S T , L O N G M E A D O W , M A S S . 

ARCHITECT UNKNOWN 
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F a n Anda 

H O U S E F O R J . V I C T O R E A S T 

L O N G M E A D O W . M A S S . 

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

CAMERON CLARK. ARCHITECT 
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ELEVATIONS 

PLANS 

ivmni; I 'OliCH 
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MVIN<; WM 

F A R M H O U S E 

DEVELOPED BY DIVISION OF AGRICULTURAL ENGINEERING, UNIVERSITY OF CALIFORNIA, 

FOR U. S. DEPARTMENT OF AGRICULTURE. 
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F O U R F A R M H O U S E S 

The one-story bungalow types permit l ight con

struct ion. These farmhouses suggest adobe or con

crete but in reality most farmhouses in California 

are bui l t of f rame with stucco on lath. Cost for 

adobe would be somewhat higher than if stucco wall 

construction were used. A l l rooms have cross ven

t i la t ion, part icularly necessary in Cal i forn ia. Living 

room, kitchen and two bedrooms. 

A Cal i fornia type farmhouse with screened porch 

that also serves as laundry and workroom. The 

porch at center of side for coolness fulfills functions 

of hallway. There are three bedrooms, living room 

and kitchen. 

rTrir-f ^ ' I ' lp 
h r t o 

''1* 1 

L . • 

f f 
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EST! M A T E D C O S T 

O F T H E S E H O U S E S 

IS $2,250 AND $2,900. 
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DEVELOPED BY DIVISION OF AGRICULTURAL ENGINEERING, UNIVERSITY OF 

CALIFORNIA FOR U. S. DEPARTMENT OF AGRICULTURE, C.W.A. PROJECT. 

A two-bedroom farmhouse that could have three 

bedrooms by reducing size of l iving room. See 

plan on opposite page. 

Farmhouse faced with split redwood shingles or 

"shakes" intended for locat ion in Nor thern Ca l i 

fornia. 

9 

E S T I M A T E D C O S T 

O F THESE H O U S E S 

IS $2,700 TO $3,000. 

APRIL 1934 

Farmhouse intended for location in Southern Ca l i 

forn ia. The one-story house is well suited t o in 

formal addi t ions. 

A one-bedroom farmhouse that could be expanded 

to a two-bedroom type as with plan on oppos i te 

page. 
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T. V. A . HOUSE 

N - 2 

C o n t a i n s 12,900 cub ic feet of space . 

Extension to living room used for dining purposes. Dining table may be on screened porch. 

The s q u a r e - s h a p e d kitchen is provided with a built-in cabinet , a refrigerator and storage space . 

The range and sink are p laced beside a window, which insures a well l ighted work space , as well 

as an outdoor view across the porch. 

A narrow staircase leads to the att ic, l ighted and vent i lated by gable windows. 

Bedrooms are of large size with ample space for furniture. 

There is s p a c e under the rear porch for use as a laundry and storage room. 

K i t c h e n range, refr igerator and water heater are e lectr i f ied. 

S e p a r a t i o n of house into two wings with an open s p a c e between, but all covered under same sweep 

of roof, insuring ventilation for homes built in warm cl imate. The open gallery area is convertible 

into a l iving room that can be inclosed when required. 

There is thorough venti lation for every room. The bedroom and kitchen receive light and air from 

three s ides . There is no basement, as storage space in att ic and electric heating system make such 

s p a c e unnecessary . 

Din ing s p a c e is provided in kitchen. 

E q u i p m e n t includes electr i f ied cooking range, hot-water heater and refrigerator. 

The s c r e e n e d porch is accessib le to all rooms of house. 

W a l l s are of brick. 
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T. V. A . HOUSE 

MORRIS. TENNESSEE 

POR-CH 

iCiTCHEM 

L I V I N G K M 
I V" IS a D E D R.M 

p . 15 4 

Four-room house with screened porch. Rooms are of ample size and well l ighted. 

Undesirable arrangement of kitchen sink along line of traffic and without light, other than from distant 

window. Refrigerator at chimney and range at outer wall adjoining entrance door is i m p r a c t i c a l . 

It would be an advantage to enlarge bathroom. 

Wal ls of house are of wood, faced with shingles. 

F O U R F A R M H O U S E S F R O M T H E T E N N E S S E E 

V A L L E Y A U T H O R I T Y A T N O R R I S . T E N N E S S E E 

T. V. A . HOUSE 

N O . 32 

K.ITCHEM ^ ' " o 

L I V I N G 

DED ft-M 

.STOOf 

Three rooms of ample size. Ki tchen arranged to ca re for dining purposes. Electr ic heaters in e a c h 

room. There is no basement. 

Living room has windows on three sides insuring ample vent i lat ion. F i rep lace supplements e l e c 

trical heating system. Cent ra l hall provides intercommunicat ion between rooms including bathroom. 

Wal ls are of brickwork, stained white to match the woodwork or left natural in color. 
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GENERAL 
VIEW, 
COMPLETE 

PO t , C M 

6 o' . lo' f 

r-o-

PLAN. 
FIRST STAGE 

F U E L ! 4 0 - . 9 - 6 -

I, RCD tOOM 

L A U N D E V — — 

LOOM 

btt LOOM -

PLAN, 
SECOND 
STAGE 

O N E - S T O R Y E X P A N S I B L E F A R M H O U S E 
DEVELOPED BY U. S. DEPARTMENT OF AGRICULTURE, BUREAU OF HOME ECONOMICS 

A N D BUREAU OF AGRICULTURAL ENGINEERING, C W A PROJECT. 

First stage, 8.500 c u . feet . Front porch and living room face highway. Three bedrooms obtained by 
div id ing living areas with curtains or folding partit ions. Rear porch is entrance from barnyard. W a s h 
or d in ing room giving access to kitchen, living room, heater or storage and fuel. Built-in closets 
for coats , wraps and brooms. Ki tchen for cooking only, equipment arranged so as to eliminate un
necessary steps and avoid traffic through the working area . Views from kitchen to approach of house 
and to barnyard . Al l rooms have cross ventilation. Living room has a ceiling height of 9 feet 4 
inches. Al l other rooms 7 feet 4 inches high for economy. Heat ing by circulator heater in living 
room or by central hot-water boiler with radiators. Simple rectangular shape of plan makes most 
e c o n o m i c a l construction possible and represents an architectural ly finished appearance in this stage 
of deve lopment . 

S e c o n d stage, 14.000 c u . ft. Addi t ion of 3 bedrooms, bath, and porch. Ce i l ing height 7 feet 4 
inches. Built-in closets for clothes and linen provided in each room. Cross ventilation assured . 
Ample -s i zed living and dining rooms can be combined for gathering. All rooms are permanent 
and have d i rect access from either front or rear entrance. Bed and living rooms heated by hot-
water system. F i rep lace in living room obtainable.* Erect ion of addition does not involve major 
c h a n g e s in structure of first stage and expanded house shows the complete dwelling as an integral 
whole. 

Const ruc t ion methods. The plan and design can be adapted to brick, concrete , or other masonry 
construct ion, to wood f rame and to systems using fabr ica ted wall, window and door units 3 feet 
6 inches wide. Frame construction with suitable coverings is one low-cost method easily e rec ted 
and a d a p t a b l e to most parts of the country. Dry materials which can be readily p laced and are not 
sub jec t to cracking are preferable . Exterior wall coverings may be boards and battens, sheet 
metal or sheathing covered with painted canvas. Interior wall coverings may be of narrow boards 
with v-joints. plywood or f iber board . Insulation against heat or cold should be provided in walls 
and ce i l ing . Flat roofs covered with built-up roofing are used because they eliminate specia l roof 
f raming . 

F I R S T S T A G E 

3 4 4 

S E C O N D S T A G E 

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

M E T H O D S 
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S O U T H E R N F A R M H O U S E 
D t V E L O P E D BY U. S. D E P A R T M E N T O F A G R I C U L T U R E 
BUREAU O F H O M E E C O N O M I C S A N D B U R E A U O F 
A G R I C U L T U R A L E N G I N E E R I N G , C W A PROJECT . 
The original unit provides two temporary bedrooms. 
Entrances are loca ted to give convenient access to kitchen 
and living room from front or rear. Kitchen is so arranged 
that persons going from one part of house to another, or 
passing in or out of house will not interfere with the kitchen 
work. Work area provides for convenient arrangement of 
equipment. Plenty of storage space is provided for foods, 
clothing and the current supply of fuel. Men coming from 
barns or fields can leave outdoor clothing on back porch 
before entering house. 
Entire house, in mild c l imate, can be heated by circulator 
heater in central hall. 
All rooms have cross venti lation. 
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O N E S T O R Y E X P A N S I B L E 
F A R M H O U S E , DESIGNED BY V I R G I N I A 

P O L Y T E C H N I C INSTITUTE, BLACKSBURG, V I R G I N I A , I N 
C O O P E R A T I O N W I T H THE U. S. DEPARTMENT O F 

A G R I C U L T U R E , C W A PROJECT. 

First unit consists of combined living-dining room, front p o r c h , k i tchen, 
bedroom and bath. Basement with laundry, heater room, fue l - , v e g e t a b l e -
and fruit-storage. Al l rooms can direct ly be r e a c h e d by the c e n t r a l ha l l . 
The windows are arranged for cross venti lation and d e s i r a b l e out looks . 
H e a t by hot air furnace. 
Addi t ion of two bedrooms. Future hall provides c o n v e n i e n t re la t ion of 
bedrooms and bath. Plenty of closets for clothing a n d l inen. 
Addi t ion of larger living room. Former l iv ing-dining room b e c o m e s 
dining room only. 
Addi t ions can be erected without inconvenience for h o u s e k e e p i n g in 
original house and structural changes therein. 
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FARMHOUSE PROPOSED FOR LOWER INCOME GROUP 
D E V E L O P E D BY U. S. D E P A R T M E N T O F A G R I C U L T U R E , BUREAU O F H O M E E C O N O M I C S A N D B U R E A U O F 

A G R I C U L T U R A L E N G I N E E R I N G . C . V ^ . A . P R O J E C T . 

This farmhouse with utmost economy in space is intended for the lower income group and for 
families up to 5 children. 
The combined dining-and-living room being used by all members of the family and simultaneously 
for the largest amount of time has naturally the greatest floor area and ceiling height. 
The bedrooms are limited in size to the space required for the bed and for dressing. Beds are 
arranged in the manner of double bunks but being accessible from different sides a separate bed
room is provided for every child with no more area needed than for rooms with 2 beds. 
Built-in clothes closets and shelves eliminate the usual furniture. A drop-leaf desk under the window 
makes the room usable for undisturbed studying. The house is entered from the highway by a shel
tered entrance to the living room and from the farmyard side by a rear porch leading into the wash
room, kitchen and hall. Kitchen and washroom are combined for convenience of working and for 
economy of plumbing. 
The house design is suitable for masonry, concrete, frame and prefabricated construction systems. 
The plan is based on units of 3'-6" and half units. With ordinary materials this feature simplifies 
erection and makes possible the use of similar types of doors, windows, etc. With prefabricated 
methods panels of the width of one or one-half units and heights from floor to ceiling are produced. 
Closets, cabinets and partitions are based on the same module and consist of completely finished sec
tions built of wood, steel or other suitable material. Prefabricated lightweight systems are 
especially adaptable to regions without local building materials and skilled labor because of small 
transportation cost and ease of erection of ready-made parts. 

P L A N 

PURPOSE 

R E Q U I R E M E N T S 

C O N S T R U C T I O N 
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Photos, F. S. Lincoln 

HOUSE O N L O N G ISLAND. HOLDEN AND M c L A U G H L I N , A R C H I T E C T S , (American Houses. Inc.) 

The informality of this type of house is suitable to country location. It is apparent that the unit 

system permits expansion, a common necessity of farmhouses. It provides good insulation, fireproof-

ness, low maintenance cost, low insurance rate and eliminates waste space because of flat roof. The 

roof porch is used for sitting and sleeping. 
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S U B S I S T E N C E F A R M S T E A D S 

BY 

A. L A W R E N C E K O C H E R A N D 

ALBERT FREY 

The subsistence farmstead is Intended primarily for city workers who have 
taken up land as a place to build a house and where some foodstuffs mav 
be provided by the cultivation of a garden and the keeping of chickens. It 
is not Intended to compete with the more productive purposes of a farm. It 
is not expected to provide complete subsistence. It can aid one who works 
In the city with a low wage. 

The subsistence farmhouse must provide many of those comforts and conven
iences to which the city dweller is accustomed. It can be as compact as an 
apartment but with an arrangement that will facilitate light farm work. 

C H E C K I N G LIST O F WITH AMPLE L A N D . IT IS MOST E C O N O M I C A L T O H A V E A L L 

R O O M S O N O N E F L O O R (EL IMINATING S T A I R W A Y A N D H A L L S 
— R O O F L I G H T E R IN C O N S T R U C T I O N T H A N F O R A S E C O N D 
STORY). 

R O O M S D IMENSIONED T O E X A C T NEEDS. 

BEDROOMS. USED O N L Y A T N IGHT. A R E O F S M A L L E S T S IZE . 

L I V I N G - D I N I N G R O O M O F M O S T G E N E R A L USE IS O F A M P L E 
SIZE. 

K ITCHEN. F O O D S T O R G E R O O M A N D L A U N D R Y A S SUITE A N D 

W I T H C O N S I D E R A T I O N O F F A R M I N G R E Q U I R E M E N T S . 

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

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

C O M B I N A T I O N O F K I T C H E N - D IN ING A R E A S . 

C O N V E N I E N C E S O F W A S H R O O M F O R FARMER E N T E R I N G 
H O U S E . 

PLUMBING G R O U P E D . 

ENTIRE F L O O R A R E A UTILIZED. N O H A L L W A Y S O R V E S T I B U L E S . 

BUILT-IN C L O S E T S O F STANDARD SIZE. 

FEWEST POSSIBLE D O O R S . 

S U B S I S T E N C E F A R M S T E A D S 
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SUBSISTENCE FARMSTEAD PLAN 

for location along existing highway. Houses are 
located near to road in order to reduce cost of 
driveways and water supply. Each plot is approxi
mately one acre in size. Addit ional fields at rear of 
subdivision are available for cultivation as required. 

The site se lected has electricity ready for extension. 
Each house is provided with a septic tank for 
sewage disposal . 

P R O P O S E D F A R M H O U S E PLAN 

F O R SUBSISTENCE D W E L L E R S 

The house is small in size because intended for unemployed with very 
l imited funds. A t the same time maximum accommodat ion and con
v e n i e n c e are required. The large living - dining room is combined 
with kitchen so as to obtain a spacious interior having cross ven- V 
t i lat ion and good l ight ing. The kitchen also relates to a storage room " 
for storage of fruits, vegetables and canned goods. A laundry room 
is at right side of p lan. A hot water heater is p laced in the laundry. 
Bedrooms at left are of small size with double -decker beds. A larger 
b e d r o o m for parents is at right of plan and with s p a c e for a double 
b e d . C losets are steel and extend from floor to ce i l ing . Precast con
c r e t e panels are used for construct ion. These are 3' 6 " units or 
hal f units. This precast system is suited to C W A labor with skilled 
superv is ion. 
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l i f e 

PERSPECTIVE V I E W O F 

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

Wal ls constructed of cinder concrete blocks or 
poured concre te . Roof of precast concrete beams 
and panels. Sui ted to use of local materials and 
production of blocks or units by owner. 
Fireproof and low-cost. 

Interior of l iving-dining room, showing cabinets sep
arat ing kitchen from livinq-dininq space . Al l other 
rooms are direct ly access ib le . 
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P R E F A B R I C A T E D SYSTEM 

(Fireproof) 

Use is made of s tandard and avai lable steel parts such as steel 
angles , channels , girders, floor deck and steel f a c e d insulation 
board . This construction is c h e a p with quantity product ion. It 
is m o d e r a t e in cost for 25 houses. 

W O O D AND C A N V A S 

This construction method is cheapest of all. It has high insult 
tion value and is very well suited to enlargement. 

UOOF 
o o i ; 

W A L L 

UOOF 
FLOOU 

W A L L 
COMCRETE, 

S T R U C T U R A L S Y S T E M S A D A P T -

A B L E F O R S U B S I S T E N C E 

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

K O C H E R A N D F R E Y 

N E W Y O R K 

C A N V A S 

B E F O R E 

P A I N T I N G 

= 5 
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CINDER O R OTHER C O N C R E T E B L O C K S 

(Fireproof) 

This method is economical if blocks are cast in the field where 
building operation is car r ied on . This is especial ly so when sand 
or cinders are obtained locally. 

P R E C A S T C O N C R E T E (Post and Plank) 

(Fireproof and termite-proof. Low maintenance) 

It is not difficult for unskilled labor to erect the parts of this house. 
There would be supervision in the making of precast units of uni
form size and in erection of posts and girders. A very e c o n o m i c a l 
system. 

/ / 1 LOOK 

CAST CONOKETE-
4-' X, 8" 

KOOF 
FLOOU 

•PEE.CA.ST C O N C R . E T E -
BEA,K-1S 4-" *. 8" 

COMcamTE-
4." X -4--

C I N D E R B L O C K S 

W I T H A N D W I T H O U T 

S T U C C O C O A T 

T Y P I C A L C A S T 

C O N C R E T E 

S U R F A C E 
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L I G H T STEEL MEMBERS 

C o n n e c t i o n s by bolt ing and cl ips. F a c i n g with light sheet steel or 

c o r r u g a t e d asbestos board . Inside walls f a c e d with asbestos board. 

E a s e of construct ion and reerect ion. H igh salvage value. Fireproof. 

L igh twe ight . 

W A L L 

r - S T U D 

A C T U A L APPEAR

A N C E O F C O R R U 

G A T E D STEEL O R 

A S B E S T O S - C E M E N T 

B O A R D 

S T A T U S O F S U B S I S T E N C E 
H O M E S T E A D P R O J E C T S 

(Figures in parentheses for each project show approximate 
cash al location and number of homesteads. Published by cour
tesy of U . S. Government , Subsistence Homesteads Division.) 

Birmingham, A l a . ($750,000; 3 0 0 ) — L a n d acqui red; plans well 
a d v a n c e d ; land improvement under way. 

North Georg ia Project (Jones & Putnam Count ies] — ($1,000,-
000; 5 0 0 ) — A c q u i r i n g land and doing survey work. 

Pender County , N . C . ($1,000,000; 5 0 0 ) — L a n d acqu i red ; 
land improvement under way. 

Decatur. Ind. ($145,000; 4 8 ) — L a n d acqu i red ; land improve
ment under way; about to start construction. 

Westmore land C o u n t y , P a . (s t randed coal miners)—$200, -
000; 1 0 0 ) — L a n d a c q u i r e d ; land improvement under 
way; house plans nearly c o m p l e t e d . 

Tygart Valley (near Elkins) W . V a . ($250,000; 1 2 5 ) — L a n d 
being acqu i red ; land improvement starting. 

Monmouth County , N . J . (decentral izat ion of industry in
volving Jewish needle workers)— ($500 ,000; 2 0 0 ) — L a n d 
being a c q u i r e d ; plans almost complete . 

Youngstown, O h i o . ($500,000; 1 6 0 ) — L a n d being acqu i red ; 
organization set up. 

Dayton, Oh io . ($359,000; 2 0 0 ) — S o m e houses complete in 
one unit; project being extended to four new units. 

Reedsvil le, W . V a . (experimental v i l lage) — ($500,000; 125) 
— 5 0 houses nearly finished and rest ready to begin. 

Austin, Minn. ($125,000; 5 0 ) — L a n d acqu i red ; land improve
ment under way. 

Wi lmington, Del . ($200,000; 7 0 ) — L a n d being acqu i red ; 
improvement and plans under way. 

Crossvi l le , Tenn. ($471,500; 2 5 0 ) — L a n d acqu i red ; improve
ment under way; plans nearly complete . 

Arl ington, Tex. ($125,000; 5 0 ) — L a n d acquired; land im
provement under way; plans nearly complete. 

W i c h i t a Falls, Tex. ($125,000; 5 0 ) — L a n d acqui red; land im
provement under way ; plans nearly complete. 

Three Rivers, Tex. ($125,000; 5 0 ) — L a n d acqu i red ; land im
provement under way; plans nearly complete. 

Arl ington, Tex. ($250,000; 1 0 0 ) — L a n d acqu i red ; land im
provement under way; plans nearly complete. 

Houston, Tex. ($250,000; 1 0 0 ) — L a n d acqui red; land im
provement under way; plans nearly complete. 

Wisconsin Forest Farms (Northern W i s . ) — ($450 ,000; 400) — 
Land acquisit ion beginning; surveys under way. 

M c C o m b , Miss. ($62,500; 2 5 ) — L a n d a c q u i r e d ; improvement 
under way; planning nearly done. 

Laurel , Miss. ($62,500; 2 5 ) — L a n d acqu i red ; improvement 
under way; planning nearly done . 

Tupelo, Miss. ($62,500; 2 5 ) — L a n d acqui red; improvement 
under way; planning nearly d o n e . 

Meridian, Miss. (62,500; 2 5 ) — L a n d acqui red; improvement 
under way; jlanninq nearly done. 

Hat t iesburg. Miss. ($62,500; 2 5 ) — L a n d acqui red; improve
ment under way; planninq nearly done. 

Rochester, N. Y . ($100,000; 3 3 ) — L a n d being acquired and 
other plans being p repared . 

Jasper , A l a . ($244,000; 1 0 0 ) — L a n d being acquired. 

A two-unit project in Los Anqeles , Ca l i f . , is to be announced. 

Usually the planning and acquisit ion stage is lonqer than the 
actual construction on the above projects. 
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1 UNIT 1 UNIT 1 

C L O S E T S and C A B I N E T S 

for the subsistence farmhouse 

were d e s i g n e d so as to ca re for 

the usual s torage for a fa rm. 

They a re made of steel and in 

quanti t ies of 200 are more e c o 

nomical than of wood const ruc 

tion. C l o s e t s extend from floor 

to ce i l ing . C a b i n e t s are 5 6 " 

high. S e e plan on p a g e 350 for 

locat ion of t h e s e s t e e l u n i t s . 

These c a b i n e t s were de ta i l ed by 

Hami l ton Manufac tu r ing C o m 

pany for A . L a w r e n c e K o c h e r 

and A l b e r t Frey; Ar thur Barzaghi , 

consult ing eng ineer . 
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Iron Age 

A F I R E P R O O F AND SANITARY BARN 

36 feet by 126 feet, and a 

C R O P KEEPER 

24 feet 8 inches by 45 feet, f ramed with light s tamped steel sections. 

Wal ls and roof are insulated and covered with metal sheathinq. 
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C E R T A I N F A R M W A S T E S W H I C H A R E T O BE F O U N D P R A C T I C A L L Y 

E V E R Y W H E R E W I L L P R O D U C E L I G H T , H E A T O R G A S U N D E R V A R I O U S 

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

W A S T E S IS O N E O F G R E A T N A T I O N A L E C O N O M I C I M P O R T A N C E , I N A S 

M U C H AS A F I N A N C I A L R E T U R N F R O M THESE W A S T E S E I T H E R D I R E C T L Y 

O R I N D I R E C T L Y W O U L D I N C R E A S E T H E F A R M I N C O M E . 
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HEAT AND LrGHT ON T H E FARM 
T H E U T I L I Z A T I O N O F F A R M W A S T E S 

By P. BURKE JACOBS 
C H I E F , A G R I C U L T U R A L B Y - P R O D U C T S L A B O R A T O R Y . 

BUREAU O F C H E M I S T R Y A N D SOILS, U N I T E D STATES 

D E P A R T M E N T O F A G R I C U L T U R E , A M E S , I O W A 

T 

P O W E R 

S O U R C E S 

T H E A R C H I T E C T U R A L R E C O R D 

H E problem of power, heat and light for the farm home involves many 

factors. The construction of the house, its requirements, the number of 

occupants, the situation of the farm with respect to nearness to a large 

community or to commercial sources of supply of fuel or power, and 

the number and kind of farming operations normally carried on, all must 

be considered before specific decision can be made as to the type and size 

of service units to be installed. Any article on this subject must there

fore be somewhat general in character. 

The selection of power generation equipment for the farm is primarily 

a question of geographical location and size of desired units. In the eastern 

states a large percentage of farm homes are located near thriving com

munities, and usually electric power lines are available, due to density of 

population, except in the more sparsely settled areas. Where such power 

lines are not available, adequate generating units, driven by gasoline 

engines and operating in connection with storage batteries, are com

mercially obtainable which are perfectly capable of meeting the usual 
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demand.s of isolated properties. It is not believed at present that any 

better or more economical system of power generation, by the use of 

local wastes, can be evolved. Such units should be located with respect 

to convenience, noise of operation, protection from freezing or other 

weather conditions, and accessibility. 

When the question of available gas, suitable for heating and lighting, is H E A T AND 

considered, the problem becomes more difficult. Installation of a large L I G H T S O U R C E S 

gas distribution system involves a heavy expense. Obviously, the cost 

of gas, or electric power, to a consumer must be based on the cost of 

supply lines and the number of consumers on these lines. Therefore a 

gas distribution system to a farm region is usually impractical unless the 

farms are closely located to a municipal distribution system. In areas 

adjoining large cities, or in thickly settled districts where large towns are 

close together, as is the case in the eastern states, gas may be secured at 

reasonable cost. In other parts of the country farmers are fortunate in 

having supplies of natural gas available, as in West Virginia and western 

Pennsylvania, or Texas and Oklahoma, for example. At some points 

deposits of marsh gas are available. In certain areas some attempt has 

been made to commercialize the sale of compressed illuminating gas, 

whereby fresh cylinders of gas are delivered by the gas company and 

attached to the house distribution system. But generally speaking, gas 

is comparatively unobtainable on the farm, recourse being had to kero

sene as a substitute, but the usual farm home depends on wood or cobs 

as a direct fuel. 

In many areas farmers are located reasonably close to supplies of coal, 

in which case the farm heating equipment will likely be based on the 

use of such fuel. In many parts of the country, however, the sources 

of fuel other than wood are quite remote, and it is to these areas espe

cially that the idea of generation of fuel gas from waste becomes attrac

tive. Some districts in the south depend on stump pine wood or pine 

charcoal for fuel, coal being considerably more expensive. Other dis

tricts, like North Dakota, use peat or lignite deposits for fuel where 

available. In general, the fuel question becomes especially serious through 

the more thinly settled western states where coal is remote and where 

large cities do not exist, and it is these general districts that the govern

ment has chiefly in mind in the experimentation which is being con

ducted in the hope of finding some adequate design or process to meet 

the problem. 
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P O W E R F R O M 

F A R M W A S T E S 

Hoit-Nesmith 

SUCH M A T E R I A L S AS 

C O R N C O B S , C O R N 

S T A L K S , O A T H U L L S , 

R I C E H U L L S , W H E A T 

STRAW, NUTSHELLS, TO

BACCO STEMS, A N D THE 

LIKE ARE A N N U A L L Y 

O B T A I N A B L E , A N D 

WASTED IN E N O R M O U S 

OUANTITIES. . . . 

Considerable interest is being displayed by the public in the possibility 
of heating and lighting the farm by means of its own waste products, 
and there seems to be considerable misapprehension of the fundamental 
economics involved. Quite obviously such generation of heat or gas f r o m 
wastes involves expense for installing the necessary equipment, and also 
involves a certain amount of labor, care and attention. The possibility 
that the raw materials required for generating gas might have value for 
other purposes is a factor of the problem, and in addition there are cer
tain fundamental facts and hazards to be considered. 

Certain farm wastes, which are to be found practically everywhere, wi l l 
produce light, heat or gas under various conditions. The general prob
lem of utilizing these farm wastes is one of great national economic 
importance, inasmuch as a financial return f rom these wastes, either 
directly or indirectly, would increase the farm income. Such materials 
as corn cobs, cornstalks, oat hulls, rice hulls, wheat straw, nut shells. 
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tobacco stems, and the like, are annually obtainable, and wasted, in enor
mous quantities, although attempts are made to utilize them partly. 
Straw and cornstalks are now fed to live stock, tobacco stems are used 
for fertilizer, cobs find use as fuel, and so on. In the east, where small 
farms and diversified crops are the rule, it is probable that no large 
excess of these wastes exists, and it will be noted that this condition 
applies more particularly to thickly settled areas where other sources of 
light, heat and power are readily available. In the agricultural states west 
of the Mississippi River, however, where farms are larger, communities 
more widely scattered, sources of fuel and power and manufactured gas 
are less available and the size of crops relatively much larger, tremendous 
quantities of these wastes lack utilization at the same time that heating 
problems are usually more acute, because of the severer winters on the 
plains. Some means of generation of heat and power from these waste 
materials, in such areas, would therefore have tremendous significance. 

There are at least four possible means of generating light or heat f rom 
such materials. They may be burned directly in suitable stoves, or con
verted to charcoal and burned; they may possibly be utilized in the form 
of charcoal to produce gas in certain forms of charcoal gas generators; 
they may be destructively distilled in suitable retorts to produce gas and 
charcoal; or they may be fermented to produce a burnable gas. A l l of 
these possible methods are being studied at the Agricultural By-Products 
Laboratory of the U . S. Department of Agriculture, Bureau of Chem
istry and Soils, in cooperation with the Iowa State College, at Ames, Iowa. 

Study of the first, or direct fuel method, has been limited to the possi- i . D I R E C T F U E L 
bil i ty of producing briquets f rom wastes for use as direct fuel. I t may M E T H O D 
be feasible to install briqueting machinery on a truck and go from farm 

to farm, producing compact fuel from such local wastes as might be 

available. Farm wastes are light and bulky, and the cost of collecting 
and transporting them is expensive. Furnaces for burning them require 

large fire areas and frequent replenishing because of the flimsy nature of 

the materials, so that generally only corn cobs are successfully used for 
fuel, especially as the average furnace or stove is usually designed for a 

compact fuel. However, by the compression of such materials into 

briquets, on the farm, the cost of transportation of wastes is largely 
avoided and a compact fuel material, comparable to wood, is secured 
for a minor cash outlay. Against this must be considered the cost and 
depreciation of compressing equipment, the cost and transportation of 
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tar or other binding materials for the briqueting, and the time and labor 
involved. I f the total cost of the operation exceeds the comparative 
value of other available fuel, the scheme becomes impractical. 

The generation of gas from charcoal in special units has not been con
sidered to any degree, in the experimental work, because this phase has 
received some commercial exploitation, and because of the general im
practicability of the production of charcoal f rom light-structured wastes 
by individual farmers. 

Considerable attention has been given to the problem of producing heat 
and gas by the destructive distillation of wastes in small, specially designed 
retorts. A number of commercial groups have designed and attempted 
commercially to exploit suitable apparatus for this purpose, wi th uncer
tain success. These gas-producing machines essentially consist of a closed 
iron retort in which a charge of material is placed; a fire box whereby 
the retort is heated, generally by use of additional quantities of the same 
waste material; a condenser for removing the water, acid, and tar, and 
a storage tank for the gas. The more compact or dense the raw material 
used, the more gas secured per charge. Wood or sawdust could be dis
tilled, also. 
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Various designs have been evolved which frequently attempt to increase D E S T R U C T I V E 
the efficiency of the process by securing more adequate gas production D I S T I L L A T I O N 
f rom a given weight of material by further decomposition of the residual 
tars, charcoal, and so on. There is little which is patentable on devices 
of this character, but the commercial exploitation usually is done under 
assembly patents which often may not prove to be valid under litigation, 
and sometimes unwarranted claims are made for the economic efficiency 
and operation of the unit. 

Insufficient consideration has been given by the public to the many fac
tors involved in an operation of this character. These include the collec
tion and storage of a daily quantity of from 100 to 200 pounds of 
inflammable material, the labor and attention of collection, charging, 
distillation, cleaning and repair of apparatus, and disposal of by-products, 
besides the initial cost of installation, which probably will exceed $500. 
Furthermore, the operation is actually a chemical engineering one, and 
is subject to certain fire and explosion hazards. While gas can certainly 
be produced in quantities of from 8 to 14 thousand cubic feet per ton 
of cellulosic wastes, depending upon the temperatures used and the par
ticular design of the equipment, it must be remembered that for a con
siderable period at the start of the distillation only carbon dioxide is 
evolved, which is without any fuel value, and for a further period at 
the end the evolved gas is mostly hydrogen, which has comparatively 
small fuel value. The analysis of the mixed gas from a complete run 
may approximate: 

Carbon dioxide 45% - 32% 
Methane 25% - 30% 

Carbon monoxide 15% - 20% 

Hydrogen 10% - H % 
Illuminants 3% - 3% 

of which only the illuminants and methane have high calorific value. 
Various retort manufacturers have attempted to increase the fuel value 
of the gas by passing the carbon dioxide over heated charcoal, reducing 
the carbon dioxide to carbon monoxide, or even by enriching the gas 
by bubbling it through gasoline and the like, but no prediction can be 
made as to the actual day-by-day value of gas secured by an untrained 
operator f rom the usual apparatus. Considerable quantities of a water, 
tar, acid mixture of a pungent odor will result as a by-product which 
must be disposed of. I t is our opinion that a distillation process of this 
character could be more logically applied in central distillation plants 
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in isolated small communities, whereby sufficiently adequate amounts of 
materials could be distilled to justify the employment of a trained chemi
cal engineer to supervise the operation, and where by-products would be 
accumulated in sufficient amounts to pay for reclaiming and selling them, 
the resulting noncondensible gas being possibly scrubbed, purified, 
stored and distributed to homes of the community. While the figures 
vary for different raw materials, it may be generally stated that a ton 
of farm wastes would yield 400 to 600 pounds of carbon, 800 pounds 
of acid water and tar, and 8,000 to 14,000 cubic feet of gas (includ
ing CO.) , depending on temperature and design, and the greater or 
lesser destruction of portions of the tar and charcoal. 

Installations of this character should be housed in a separate building, 
located some distance from other farm buildings. The building should 
have a metal roof and a dirt or concrete floor. A preferable fo rm would 
be constructed entirely of metal siding on a frame of wood studding. 
The sides and roof of the building should be well away from the opera
tion. The gas holder must be protected from freezing. Interior space 
should be adequate to allow for some storage of fuel materials indoors, 
but at a safe distance f rom the retort. The retort neck and pipe acces
sories must be kept free f rom tar and dust, otherwise explosions may 
occur. I f straw or other fuel is used, the stack outlet outside the build
ing should be covered with a spark screen. 

4 . F E R M E N T A T I O N Especial interest has been shown by the public on a possible process of 
O F V E G E T A B L E fermenting cellulosic farm wastes for the production of gas. Here again, 
W A S T E S as in the retort process, many involved problems are encountered. A t 

least $500 to $750 must be invested in the equipment; the storage and 
collection of and handling of suitable quantities of wastes must be under 
taken; and considerable daily attention must be paid to the functioning 
of the process. It may be estimated that 10,000 cubic feet of gas of 
500 B.t.u. value are obtainable f rom a ton of wastes. A t higher fermen
tation temperatures (55° C.) this gas consists approximately of 50% 
carbon dioxide, 25% methane, 25% hydrogen. At mesophilic tempera
tures (30° C.) the gas approximates 50% carbon dioxide, 50% methane. 
Such gases can be burned without difficulty in the usual equipment w i t h 
out removing the carbon dioxide (although such removal would increase 
the heat value), but the fermentation is slow and therefore a much 
larger space and equipment is necessary than with a retort process. 
In attempted operation many technical difficulties will be encountered. 
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Farm wastes will not successfully ferment and generate gas without the 
presence of nitrogenous bodies to aid the bacterial growth. Absolute 
control of temperature is essential, development of acidity must be pre
vented, periodical fresh additions of new materials are required, proper 
dilution must be maintained, the design must function under varying 
evolution rates while delivering gas at definite pressure, and the hazards 
of gas leaks must be controlled. In the process of fermentation, the water 
soluble extract of the wastes is first broken down, followed by a gradual 
attack upon the vegetable structure, pentosans and cellulose being re
moved slowly, and lignin remaining mostly unattacked. A residue thus 
remains for disposal. The decomposing materials seem to form acids as 
an intermediate decomposition stage, and these acids must be continu 
ously broken down and kept f rom forming pockets, otherwise the fer
mentation will be retarded. This may be accomplished either by stirring 
the mass or by circulating the fermentation liquid through the mass 
under pressure. In the apparatus evolved by Dr. A. M . Buswell of the 
University of Illinois, a charge of cornstalks is placed in a wooden gen
erator containing the bacterial sludge, and the mass is frequently agitated 
by means of a hand-operated stirring mechanism, fresh additions of corn
stalks and equivalent removals of semi-decomposed materials being made 
at intervals, either ammonia salts or sewage being used as a nitrogen 
source. In the system being experimented with at this laboratory, a 
more positive control was sought and the pumping system is used, the 
apparatus in use at present being shown in schematic design in the ac
companying sketch. A t least a ten-day fermentation period is required. 

Essentially the apparatus consists of an air-tight, insulated cesspool about 
8 feet in diameter and 6 feet deep, in which the main bulk of the sludge 
liquid is collected and stored. Chopped cornstalks are placed in con
venient wire baskets holding about 90 pounds and inserted in various 
compartments of a separate digestion tank, about 10 by 5 by 3 feet in 
size, the compartments receiving fresh charges in turn periodically, so 
as to maintain a continuous evolution of gas by replacing part of the 
spent material with fresh stalks. Air is excluded from the entire appa
ratus and the escape of gas prevented by means of water seals. The 
nitrogenous liquid (chiefly barn drainings) in the cesspool is periodically 
pumped through the cornstalk baskets to wash out the soluble break
down compounds f rom the cornstalks, the liquid returning to the cess
pool where further decomposition occurs. Gas is stored in an appro
priate gas holder (100 cubic feet capacity). Experimentation on the 

HEAT AND L I G H T ON THE FARM T H E A R C H I T E C T U R A L R E C O R D 
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F l e x i b l e 
C o n n e c t i o n Gas 
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Pump 
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To f^araHel 
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GAS GENERATING PLANT FOR FERMENTATION OF VEGETABLE WASTES 

APRIL 1934 

use of house sewage as a source of nitrogen was abandoned because of 
sanitary reasons, and because of the fact that house sewage contains large 
amounts of wash water which merely dilute the cesspool contents w i th 
out adding much nitrogen value. The use of ammonia salts instead of 
sewage is possible. Tlie experimentation is far f rom complete and the 
design shown is largely tentative, and the process cannot be said to be 
of proved economic value as yet. 

A fermentation plant should be housed in a barn or reasonably well-
protected building. Cesspools and digestion tanks may preferably be 
sunk below ground level, but should be surrounded by insulation. The 
gas holder may be located elsewhere, i f protected f rom freezing. I t is 
advisable to place the units as close together as possible, and a small chain 
hoist, for l i f t ing the baskets of spent cornstalks, wi l l be a great con-
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venience. I'ither hand or electric driven pumps may be used. Great 

care must be taken to locate the plant at an exact level, in respect to 

the sewer lines, as shown. If the depth shown in figure is not obtainable, 

the cesspool may be made larger in diameter and smaller in depth. 

It will be seen from the above that the general problem of heating farm C O S T S 

homes by the use of farm waste products involves so many economic 

factors that no definite prediction can be made, at this time, as to the 

probable economic success of the various proposed methods in the hands 

of nontechnically trained operators. It was shown by Roethe in 1923 

( U . S. Department of Agriculture Bulletin No. 1203) that the gas pro

duced from straw by destructive distillation in a commercial unit (de

signed to break down most of the residual carbon and tar so as to secure 

a large yield of gas while at the same time utilizing these unwanted by

products) cost approximately $2.36 per thousand cubic feet. By the 

fermentation method, using purely arbitrary charges for materials, labor, 

and interest and depreciation on a plant costing $750 (estimated to pro

duce 200 cubic feet per day) a cost of $1.75 per thousand cubic feet 

might be tentatively arrived at. However, dependence of such a unit 

for supplying the home entails a reasonably continuous day-by-day 

operation, and on maintaining sufficient quantities of gas of the correct 

constitution, at definite pressure. Since the average farmer operates 

under both slack and rush seasons, conditions might arise where the neces

sary labor and attention could not be given to the producer unit. True, 

the slack season comes partly in winter, when gas requirements may be 

highest, but winter conditions might also slow up a fermentation opera 

tion, unless the equipment is adequately housed. In view of all these 

contingencies, therefore, no investment should be made in generatini: 

devices of this character without a careful study and analysis of all the 

factors involved. 
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CONSTRUCTION PUSHES AHEAD By L. SETH SCHNITMAN, Chief Statistician, F. W . Dodqe Corporat ion 

MATERIAL PRICE MEASURING ROD 

The prices in this tabulation enable one to 
visualize at a glance the main trend of the 
material market. Their significance does not 
extend beyond that point, and the explana
tion below should be read carefully. 

F. W. Dodge Corporation Composite Prices 
as Indicated in Explanation 

Material 

Portland Cement . . 

Common Brick . . . . 

Structural Steel. . . 

Lumber 

Prices given in this comparison are com
posite and do not in all cases refer to one 
item. For instance, the price of structural steel 
is the composite of prices of shapes and plates 
f.o.b. Pittsburgh; the price of lumber is a com
posite of five items of Southern pine and five 
items of Douglas fir f.o.b. mill; the price of 
cement is a composite of prices in fourteen 
different cities per barrel, carload lots, to con
tractors; price of brick is composite in four
teen cities per M, delivered on the job. 

This Month Year 
Month Ago Ago 

$2.26 $2.26 $2.05 

12.36 12.36 1 1.70 

1.65 1.65 1.60 

16.50 16.50 15.48 

r>A arch contracts for cons truct ion of a l l descr ipt ions 
amounted to $179 ,161 ,500 ; this was almost t w i c e the tota l 
reported for F e b r u a r y and about three times the v o l u m e 
of M a r c h , 193 3. Increases over both the previous m o n t h 
and M a r c h of last year were scored in each of the f o u r 
pr inc ipal classes of construct ion . 

F o r the first quarter of 1934 contracts totaled $ 4 6 2 , -
341 ,500 , as contrasted w i t h only $ 1 9 6 , 0 2 6 , 8 0 0 i n the 
corresponding quarter of 193 3. F o r residential b u i l d i n g 
the gain over 193 3 to date amounted to about 46 per c e n t ; 
for nonresidential bui lding the increase was almost 8 5 per 
cent ; for publ ic works the 1934 volume was more t h a n 
three and one-half times the size of the 193 3 to ta l ; w h i l e 
for public utilities the first quarter's total was about t w o 
and one-half times as great as in the corresponding period 
of 1933. 

C o n t r a c t s awarded in M a r c h showed gains over F e b r u a r y 
in each of the thirteen Dodge districts except southern 
Mich igan , where a relatively un important decl ine was re 
ported. Ga ins over M a r c h , 193 3, were universa l t h r o u g h 
out the 13 distr icts . L ikewise , for the ini t ia l q u a r t e r of 
1934 contracts showed gains over the corresponding q u a r 
ter of 193 3 in each of the 13 districts w i thout except ion . 

D u r i n g the second quarter of 193 3 c o n t r a c t s f o r al l 
classes of cons truct ion in the 37 states as a who le tota led 
$236 ,086 ,600 . F o r the second quarter of 1934 c o n t r a c t s 
in the same terr i tor \ sliould exceed $325 ,000 ,000 by a f a i r 
marg in . O f the contract vo lume for the second q u a r t e r of 
the current year it is probable that at least 70 per c e n t of 
the total w i l l represent publ i c ly - f inanced u n d e r t a k i n g s . 
D u r i n g the init ial quarter of the year this class of w o r k , 
total ing almost 3 50 mill ions, represented 75 per c e n t of 
the contrac t total . 
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MATERIAL PRICES. BUILDING W A G E RATES AND BUILDING C O S T S COMPARED 
1926 Monthly Average = 100 
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BUILDING C O S I S COMPOSITE 

MATERIAL PRICES 
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W I N D O W D E T A I L . H O U S E A T W E I S B A D E N , G E R M A N Y Marcel Breuer, Architect 

ALL WINDOWS FACE SOUTH AND WEST BECAUSE IN 

THIS DIRECTION ONE ENJOYS FULLY THE GARDEN. THE 

SUN AND VIEWS OF THE RHINE VALLEY. IN THE AUTUMN. 

WINTER AND SPRING THE SUN, SHINING THROUGH 

LARGE GLASS AREAS, HELPS TO HEAT THE ROOMS. IN 

SUMMER THE WINDOWS ARE PROTECTED BY REMOVABLE 

AWNINGS. THESE ARE PLACED 8 INCHES FROM THE WALL 

TO PERMIT ESCAPE OF HEATED AIR REFLECTED FROM 

WALL SURFACES. 
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A R C H I T E C T U R A L R E C O R D 

WHAT SHOULD BE DONE TO IMPROVE 

ARCHITECTURAL EDUCATION? B Y D R . S . G I E D I O N 
G E N E R A L S E C R E T A R Y O F T H E 
I N T E R N A T I O N A L CONGRESSES 

FOR NEW ARCHITECTURE 

There are increasing complaints by architects and others that the courses of study in the 

architectural schools do not satisfactorily prepare the practitioner for today's problems. As 

explanation we may say that the distance is becoming greater and greater between what 

is being taught and what the young architect is called upon to solve and to do in actual 

practice. Notable physicians, chemists, engineers, have been trained in technical schools 

and universities but their training has had the advantage of a close teaching contact with 

outstanding and experienced men in their fields. 

The leaders of contemporary architecture in Europe, with very few exceptions, did not 

receive academic architectural training in universities. This is no reflection on schools as 

a suitable place for educating the architect. It indicates a lack of progress in existing train

ing as compared with very definite scientific progress pertaining to methods of living and 

working and with respect to construction methods and materials. The real leaders in con

temporary architecture are mostly outsiders who were obliged to develop independent 

thinking as a means of expanding their professional responsibilities. Certainly the univer

sity trained architect is able to get rid of unfruitful knowledge, but the great majority 

is hopelessly trained in the wrong way. The most importaiif aid to the continuous develop

ment of architecture is an approved and broadening education of the young student. 
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We know that, in present day life, it is not the number of inventions nor production totals 

that arc important to the proper functioning of a community and the well-being of all 

classes of citizens. It is rather the ability to absorb the inventions and productions sen

sibly, economically and politically. Our lack of historically formulating power is revealed 

by the fact that for a century, that is, since the conception of modern industry, we have 

not succeeded in creating a new form of living which is in step with advances in social 

science, medical science and building methods. The claim of contemporary architecture 

is to broaden the general interest in housing and community arrangement beyond profes

sional circles. The ncii urchitcctiirc uonhl iakc (idi aiiia^c of scientific pro^i^ress so as to 

lit tain new possibilities for ^reciter hiiinaii comfort. The new architecture is attempting 

to apply, in its own field, a sensible use of technical intention anil production for the 

creation of a more healthful, pleasant and homogeneous form of life. 

This use of technical invention and production for a new homogeneous life demands lead

ers of real creative ability because nothing is more difficult than to detour from the wrong 

track to the right one. The education of the young architect should obviously be placed 

in the hands of architects who have professional experience and leadership and not in the 

hands of men of secondary ability or individuals who have not kept up with a knowledge 

of new needs or who are merely clever imitators. 

Contrary to common practice in medicine, chemistry, physics and engineering. Boards of 

Selection have not been inclined to appoint advanced practitioners for teaching architec

ture. For what reason? It is because architecture appeals strongly to sentiments; and 

these sentiments in favor of traditional architecture have swayed school authorities. 

The following proposals are made with a conviction that their application would aid in 

attaining a correct transformation of architectural education and a useful training of the 

student-architect: 

Appoin tment of architects of outst . in(Jing experience and tcchnic.i l .ability as professors of the impor

tant schools of archi tecture . F o r example , would not an experienced educator and creative head such as 

W a l t e r G r o p i u s be very he lpful for the reorganization of architectural schools of A m e r i c a ? Those pro

duct ive architects who are aware of general conditions and arc able to judge the value of knowledge 

aiul tra ining in special fields should be given supervision of separate departments of architecture. 

Sc ient i f ic education (mechanics , mathemat ics , construct ion methods, and so o n ) could in most cases 

be taken over f rom the existing teaching f r a m e w o r k ; with , perhaps, a more pronounced specialization 

in arch i tec tura l requirements. 

Special attention should be given to well defined and applied knowledge of t oiistriii /ion malcrials be

cause the archi tect should be accustomed to clear Iv transmit , very early, his problems to the industry 

w h i c h produces each bui lding part. In the future the cooperation bctwotn architects and m a n u f a c 

turers must be closer, in order that the architect not only passively accepts what industrv produces, but 
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also intliienccs from the very beginning the production through requirements which are in accordance 

with a favorable architectural development. 

For the general education of the architect it is essential that he acquires knowledge of pertinent facts 

about economics, trade codes and financing. The architect should be informed of economic systems, the 

essentials of social orders, and the functioning of groups and classes within cities and states; but these 

subjects should be taught with consideration of their relation to architecture. 

Architectural history need not be eliminated from the educational program. The usual teaching of 

history of art, however, by reviewing superficially all the periods, has not been proved satisfactory. I t 

may be that one specific building problem should be studied through the various periods or a single 

period only could be treated exhaustively. 

As important as the knowledge of early periods of architecture would be an acquaintance 

with the origin and evolution of building of our own time or since the end of the 

eighteenth century. This would inform the young architect of a real tradition, the tra

dition on which he stands. It would give him ample justification and courage for his own 

activity. One might add that the student should be kept informed of what is happening 

in architecture all over the world. The horizon for the student would thus be broadened 

to his advantage. 

Progress lies in the future. The question therefore arises whether a world congress on 

architectural education could be called together in the United States. Such a gathering 

would be of value to all who would participate. The members of the "International C o n 

gresses for New Architecture," consisting of leaders and students, would take great pleasure 

to assist such a congress. 

I N E U R O P U some experiments have been tried in advanced architectural education. There is the notable in

stance of long activity by Professor Karl Moscr at the Polytechnic Institute in Zurich. T o him we are appre

ciative for the well trained architectural graduates that practice today in Switzerland. In Stockholm the 

experienced architect, E . Asplund, the planner of Stockholm's building exposition in 1 9 3 0 , was appointed 

as instructor in architecture two years ago. At the Institute of Technology in Charlottenburg, Germany, the 

housing architect, Bruno Taut, has been active until the coming of the National Socialists. In Russia there 

are Alexander Wesnin and Ladowski. An outstanding accomplishment has been the founding of the "Bauhaus," 

1 9 1 9 at ^'eimar, Germany, by Walter Gropius. Under its original constitution the "Bauhaus" was not classi

fied with universities. It was an independent school which, for the first time, systematically developed a new 

building and housing culture by the correct training of the student for urgent contemporary problems. I n 

France architectural education is proceeding in ateliers. Those of the brothers Perret and of Le Corbusier 

have done more for the education of the young architect than all the schools of I-rance together. 
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Albert Frcy 

I N D I A N P U E B L O A T T A O S . N E W M E X I C O 

A native American architecture is found in the pueblos of Indians of 

the Southwest. These buildings for dwelling purposes exhibit an unusually 

well balanced harmony of living requirements, structural methods and 

formal expression. There are no parts that exist for purely sentimental 

or decorative purposes. A t the same time essential needs are expressed 

with a refined knowledge of appearance. Such architecture is at once 

timeless and modern. 
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A CALIFORNIA BUNGALOW 

HOUSE OF MARY BANNING, 

L O S A N G E L E S , B U I L T IN 

1 9 1 1 . 

In certain contemporary American architecture we discover forms that 

are strikingly similar to the Indian pueblos of New Mexico. W i t h a 

natural architecture the form is a consequence of planning requirements 

and structural methods. In the three cases illustrated there is a group

ing of rooms for dwelling purposes. Since a cube represents the most 

compact and practical shape for a room, we can expect the economical 

grouping of such rooms to result in a rectangular composit ion. 
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THE STATUS OF CONTEMPORARY 

O URS IS A PERIOD OF TRANSITION. THERE IS TODAY A MIXTURE OF THE 
PRACTICE OF THE PAST AND NEW TRENDS. THIS EPISODE OF CHANGE IS 
NOT NEW. IT HAS BEEN GOING ON FOR OVER A CENTURY. EVERY COUN
TRY IS BEING AFFECTED, USUALLY AT THE RATE OF ITS INDUSTRIAL PROG
RESS. INDUSTRIALIZATION HAS ALTERED OUR FORMER SOCIAL AND ECO
NOMIC EQUILIBRIUM. THERE EXISTS A MOVEMENT WHICH SEEKS A TRUE 
EXPRESSION OF THE NEW METHODS IN CONSTRUCTION AND PLANNING 
W I T H THE AIM OF ACCOMPLISHING A NEW HARMONY OF OUR LIFE AND 
ACTIVITIES. LET US REVIEW BRIEFLY THE ACTUAL STATUS OF CONTEM
PORARY ARCHITECTURE IN THE DIFFERENT COUNTRIES. 

F R A N C E In the 19th century engineers in France erected great structures, giving no evident 
consideration to aesthetic appearance. Through the example of anonymous engineering 
structures a new sentiment has unconsciously arisen. Modern painting was first to attain 
a new language in expressing the new sentiment. Great architects like Perret and Tony 
Garnier introduced the new methods to all kinds of building without enunciating, how
ever, their complete formulation. Later on LeCorbusicr developed further the new vo
cabulary. His preoccupation with painting accelerated his conception of new forms. 

H O L L A N D In 1917 the creative architects of this country combined ideas in a magazine, "De Stil," 
with contributions from foreign architects, including Frank Lloyd Wright and Sant 
Elia. The initiator was Theo van Docsburg with Oud, Rietveldt, van Eesteren and 
others. Holland was the first country to change its aspect by the building of garden 
cities with roof terraces, large windows and a garden setting. It also was the first country 
to set up the exact requirements for low-cost housing. 

B E L G I U M About 1920 Victor Bourgeois started the new movement for Belgium by the construc
tion of a garden city for the working class. 

S^J^ITZERLAND The first examples of new architecture appeared in Switzerland in 1924. Its recognition 
and practical application have steadily grown, and today the new trend includes house 
furnishing and industrial design. 

SCANDINAVIA Sweden, Norway, Denmark and Finland cultivated a neo-classic tradition during the 
opening years of the twentieth century. This influence spread abroad to England, Ger
many and the United States and hindered for a period the natural development of 
modern architecture. However, since the Stockholm exposition in 1930 and notable 
contributions for group housing, the building of a network of new cooperative stores 
and also factories, there has been much progress and an official acceptance of contem
porary architecture. 

G E R M A N Y Walter Gropius, before 1914, did much to attain a clear expression for German archi
tecture. Greatest progress was made from 1927 to 1930. Architecture in Germany 
since 1932 has been subjected to so much regulation as to threaten the progress made 
during the past twenty years. 

P O L A N D Its architects have cooperated as a group to solve low-cost housing for Poland. Con
sideration is given to the special requirements of that country. 
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ARCHITECTURE > Y DR. S . G I E D I O N 

After 1 number of premature experiments between 1927 and 1929, experiments mostly U . S . S . R . 
modern-stic and executed with unsolved construction methods, there is a reaction in 
favor of classical styles. It is not possible to predict any issue at the present moment but 
there are results in modern city planning which the Russians are evolving and which 
are of international importance. 

This country has the most highly developed building technique, it erects the highest ^ ' S . A . 
buildings, it possesses one of the greatest pioneers of modern architecture—I-rank Lloyd 
Wright; but until recently, America has given little attention to the application of 
iiclinic.il knowledge to an architecture suited to its advanced methods and new ma
terials. With difficulties confronting the building industry during the depression there 
has been an awakening of interest in housing for the lowest income group. America 
has sent during the last few years a great number of architects and sociologists to 
Europe for the study of these new requirements. It seems now that a new architectural 
approach is developing. 

Some forty years ago England set an example for other countries in building houses for E N G L A N D 
the nonpri\ileged classes. After a long period of delay, and with the stimulus of new 
architectural training, there is a new and widening circle of activity in producing a new 
and useful architecture. 

In the nineteenth centurv these countries employed results which had previously been S P A I N 
verified by the Northern countries. In Barcelona, the beginning of unexpected develop
ments is now noticeable. At the site of the 1929 Exposition garden cities are now planned 
for 30,000 inhabitants of the working class. The close cooperation between the govern
ment and the architects in charge is favorable to both of them. In its industrial build- I T A L Y 
ings, stadiums, etc., Italy possesses all of the elements necessary for the development 
of a contemporary architecture. Like Sweden, in 1930, it has taken an official step 
towards new realizations by the "Triennale 193 3" at Mdan. 

Algeria, which confronts urgent problems in city planning, is furthering new solutions. A L G E R I A 

Greece shows much interest in the modern movement and there is no doubt that an evo- G R E E C E 
lution in such a magnificent setting can give best results by the continuation of tradition 
in a truly modern way. 

IN THE FOLLOWING SECTION IS A REPRESENTATIVE 

S E L E C T I O N OF E X A M P L E S OF C O N T E M P O R A R Y 

A R C H I T E C T U R E F R O M N I N E C O U N T R I E S 
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W E S T E N D , 

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

Cover to Vent Pipe 

Ceiling Level 

Uprights 

Precast Shelves 

Precast Sills Precast Sills 

Finished Floor Levels, 

Foundations 

42-0-

Cement stores 

Testing Testing Curing 

Room Room 

Grinding 

Machinery 

Etc. 

Corridor 

Physical 

Laboratory -\-
Chemical 

Laboratory 
r.n:!t I • 

Cloahs Chemist 

Lavatory 

99-0" 

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

O F L A B O R A T O R Y 

Window frames, sills and 
wall units are of precast 
concrete sections. Shelves 
for storage are of precast 
and reinforced concrete 
one and o n e - q u a r t e r 
inches thick. 

P L A N O F L A B O R A T O R Y 

The building is constructed 
to a unit d imension of 
three feet. Corridor width 
and room sizes are mul
tiples of three feet. Win
dow frames of concrete 
are three feet on centers. 
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114 m [31 

Sims 
N I G H T VIEW WITH ILLUMINATION TO GIVE DAYLIGHTING CONDITIONS 

A N ALL-CONCRETE LABORATORY, ESSEX, ENGLAND 
DESIGNED BY SIR E. OWEN WILLIAMS 

This laboratory building was designed for the Tunnel Portland Cement Com

pany, England. It is used as a chemical laboratory for testing cements pro

duced by the f i rm. The construction is of interest because every possible part 

of the structure, even including shelves, cupboards and desks, is of reinforced 

concrete. The building is one story high, provided with a f lat roof, supported 

by four-inch square posts. These posts are spaced three feet apart. The build

ing length is ninety-nine feet and the width is for ty- two feet. Window glass is 

mounted in three-quarter-inch slots in side of posts. Slots in face of posts are 

used to house supports for electrical fitt ings. Fresh air is delivered to every 

room by an air duct above corridor. Used air is delivered outside by ducts be

neath corridor and at outer wall. The extensive shelving used for storage is 

partly precast and partly built in place. The roof is of slab construction with 

underside faced with cork for insulation. 
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Sims 
INTERIOR OF ALL-CONCRETE LABORATORY 

5 U E L F THICK 

ABOVE: SECTION OF FOUR-INCH CONCRETE POSTS, SPACED THREE 

FEET ON CENTERS FOR WALLS. GLASS IS SET IN GROOVES W I T H 

PUHY. 

LEFT: DETAIL OF SHELVING UNDER W I N D O W S . SHELVES ARE ONE A N D 

ONE-OUARTER INCHES THICK. PRECAST A N D SUPPORTED BY CONCRETE 

BRACKETS. THE CAST W I N D O W SILLS ALSO SERVE AS SHELVING. 

ENGLAND 



Sims 
CONCRETE STORAGE SHELVES 

ENGLAND 



\Moss 
INTERIOR OF COMBINED D IN ING ROOM AND LOUNGE 

3. 
|S0LA,TION 

ROOM 
- : -T O I L E T 

:oe5iD0R 

MATBON'S 
BEDC'M 

3 M C 0 N Y 

DORMITORY ROOMS O N SECOND FLOOl l 

• • 
SAiJD 
PIT 

SAiJD 
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PLAY C M 

J 
TOILET COAT 

DBYING 
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KITCHEN ^ 
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HOUSE 
MOTHER 

DINING R'M LOUNGE 

GROUND FLOOR PLAN 
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GENERAL VIEW OF EXTERIOR 

THE DARTINGTON COUNTRY SCHOOL 
SOUTH DEVON. ENGLAND 
HOWE AND LESCAZE, ARCHITECTS 

A boarding school for boys. The school was placed in a rural sett ing, sur

rounded by Devonshire farms and woodlands. Cultural education supplements 

training in countryside activities; gardening, forestry, weaving, building, clay 

pott ing and firing. Agriculture is conceived of as an industry and a life work. 

The London Architectural Review (article by Gerald Heard) summarizes the 

aims of Agriculture: "producing goods, paying its way and giving its constitu

ents a sense that the organization is not only their means but their end; not 

only their livelihood, but their life's purpose." The new architectural form does 

not suffer from its naturalistic setting, in fact the orderly character of the 

architecture is suited to its inclosure of trees. 
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S U M M E R H O U S E N E A R G O T E B O R G , 
O E W O O D C O N S T R U C T I O N 

ALFRED ROTH AND INGRID WALLBERG, 
ARCHITECTS 

W A L L S E C T I O N S 

1/ \ i I H I ; H I I / I I 

BASEMENT 

"^1 : ~ • 

Dfdroom 
Livtngroom 

K B 

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

This house was built for a tradesman of moderate 
income. It is situated on a rocky promontory 
overlooking the water. A large living room is 
placed on an upper level for quietness and view. 
The bedrooms on the first floor are separated 
by closet units. There are no doors, excepting 
for exterior entrance. Curtains are used as a 
substitute for doors. Exterior structural walls are 
of heavy planks, tongue and grooved, and placed 
vertically. The outside facing is of light boards 
and battens. Interior walls are lined with Mason-
Ite insulation board. 

! • n f i r 
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ABOVE, ELEVATION TOWARD VIEW BELOW, INTERIOR O F L IV ING R O O M 
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Rosenberg 

GENERAL VIEW WITH WORKSHOP AND POWER PLANT IN FOREGROUND 

SECTION OF GARAGE. 

PLAN OF GARAGE BELOW. 
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AUTOBUS TERMINAL AND GARAGE 
STOCKHOLM, SWEDEN 
ESKIL SUNDAHL, ARCHITECT 

Space is provided for 250 autos, a repair shop 
and power plant, gasoline station and administra
tion offices. Garage space and shops can be 
enlarged to double the existing capacity. There 
is an unobstructed parking area for buses lighted 
from overhead. Columns were omitted because 
they hinder a free movement of cars and it is 
impossible to anticipate exactly the sizes of buses 
of the future. To permit the free entrance of 
two-story buses, the doors were made sixteen 
feet high. The roof is framed with continuous 
steel girders forming an arch that extends be
yond the side walls. The ends of the garage hall 
are entirely of glass with steel frame. The build
ing was erected on a huge slab of concrete, 
which in turn is supported on piling, shown on 
the drawing of the section on the opposite page. 
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Rosenberg Photc 
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Roscnbcru Photos 

CRACKER FACTORY (COOPERATIVE), 
STOCKHOLM, SWEDEN 
ESKIL SUNDAHL AND OLOF HULT, ARCHITECTS 

This factory manufactures a Swedish hard bread 
and is situated near the grain elevators of the 
C i ty of Stockholm. The site of the factory is a 
wooded island and the selection of location was 
influenced by a desire to obtain a natural beauty 
of setting to contrast with the well organized 
shape of the factory group. The general plan 
consists of a large factory floor daylighted by 
saw-tooth skylights, a tower for storage of 
ground meal, a power plant, a small dining room 
for workers, toilets and lockers. The entire plant 
is supplied with conditioned air. Because of this 
mechanical ventilation it was possible to use a 
skylight with fixed sash. This minimized the usual 
objection to overhead glazing, namely, its lia
bility to leakage. 

LEFT: Interior of Autobus Terminal near Stock
holm, Sweden. Eskil Sundahl, architect. There 
is unobstructed space for free maneuvering of 
cars. Skylights and a wide expanse of glass at 
end walls give outdoor daylighting conditions. 
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Hosenberfi Photos 

"LUMA. " ELECTRICAL LAMP FACTORY 
(COOPERATIVE). STOCKHOLM 
ESKIL SUNDAHL AND ARTUR VON SCHMALENSEE. ARCHITECTS 
GENERAL VIEW OF FACTORY, SITUATED ON A WOODED ISLAND NEAR STOCK
H O L M . THE GLAZED-IN ROOM AT ROOF LEVEL IS USED AS A TESTING ROOM 
AT N IGHT. THE ILLUMINATION OF THIS BUILDING IS ONE OF THE MOST FA
MILIAR SIGHTS OF STOCKHOLM. 

I N T E R I O R V I E W O F L A M P T E S T I N G L A B O R A T O R 
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INTERIOR VIEW OF GROCERY STORE, S H O W I N G BUTCHER SHOP T H R O U G H GLASS DOOR. 

COOPERATIVE C O M M U N I T Y STORES 
NEAR S T O C K H O L M 
ESKIL SUNDAHL AND OLOF THUNSTROM, ARCHITECTS 

LEFT—FLOOR PLAN S H O W I N G GROUPING OF DEPARTMENTS: | . ) BAKERY; 
;2) GROCERY; (3) BUTCHER SHOP; (4) MISCELLANEOUS; (5) STORAGE 

BELOW: EXTERIOR VIEW OF STORES FROM STREET W I T H ENTRANCES TO 
EACH DEPARTMENT. APARTMENTS OF STOREKEEPERS O N SECOND FLOOR. 

. . . 
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C R A L VIEW OF STORE 

r 

"1 • 
r 

STANDARDIZED TYPE OF COOPERATIVE COUNTRY STORE 

ESKIL SUNDAHL AND OLOF THUNSTROM, ARCHITECTS 

SECOND FLOOR PLAN WITH APART

MENT OF MANAGER: (3) KITCHEN: 

(4) LIVING ROOM; (5) BEDROOM 

1 
FIRST FLOOR PLAN: 

(1) STORE AND DISPLAY 

(2) STORAGE ROOM 
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INTERIOR OF STORE 

1 

INTERIOR OF STORAGE ROOM 

SWEDEN 
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A PUBLIC RESTAURANT 

HELSINKI, F INLAND 

p. E. BLOMSTEDT, ARCHITECT 

CAFETERIA D IN ING ROOM 

RESTAURANT SERVICE UPSTAIRS 

Iff I and Photos 

PLAN SECTION 

d 
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STAIRWAY TO RESTAURANT F INLAND 

r 

I 



COUNTER FOR CAFETERIA SERVICE 

P. E. BLOMSTEDT, ARCHITECT 

O P P O S I T E P A G E—VIEW TOWARD CAFETERIA D IN ING ROOM 
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S W I S S P A V I L I O N , C I T E U N I V E R S I T A I R E . P A R I S 

LE C O R B U S I E R A N D P. J E A N N E R E T . A R C H I T E C T S 

BELOW: TYPICAL DORMI
TORY FLOOR PLAN, BED
R O O M S WITH INDIVIDUAL 
SHOWERS, F A C I N G SOUTH. 
STAIR, HALL, TOILETS, FACE 
NORTH. 

ABOVE: GROUND FLOOR 
W I T H ENTRANCE UNDER 
M A I N STRUCTURE, INCLUD
ING HALL, OFFICE, DINING 
ROOM AND JANITOR'S 
APARTMENT. 
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SOUTH ELEVATION OVERLOOKING FUTURE ATHLETIC FIELD AND PARK. EACH GLASS-

SQUARE REPRESENTS ONE BEDROOM WITH SUNLIGHT CONTROLLED BY BLINDS 

SWISS PAVILION, CITE UNIVERSITAIRE. PARIS 
LE CORBUSIER AND P. JEANNERET, ARCHITECTS 

The Cife Universifaire is a group of National Pavilions at the outer perimeter 
of Paris, providing shelter for students from all over the world who are studying 
in Paris. These pavilions were designed, with one exception, in national styles 
exhibiting architectural cliches of Greece, Germany, Holland, France, Cuba, 
United States, Argentine and Japan. Switzerland alone is represented by a 
thoughtfully designed structure with two clearly articulated units. The dormi
tory is four stories high, raised twelve feet above the ground on pairs of con
crete columns. On the side facing the future athletic field of the C i te Uni
versifaire, the lower three stories are faced entirely with glass. The remainder 
of the building is faced, excepting for minor fenestration, with precast con
crete slabs. The columns support, by cantilevers, a concrete slab on which the 
superstructure rests. The footings for the columns extend down to a depth as 
great as the height of the building. This was a structural necessity because 
the building was erected on filled ground, over a stone quarry. The second unit 
contains commons' rooms, offices for the director, a library, and a caretaker's 
apartment. The stair-well provides vertical circulation by elevator and stairways 
with the outer wall entirely of structural glass. The building is of interest because 
it exemplifies an extensive use of dry construction with prefabricated materials, 
including cast concrete wall units, glass blocks and partition sections. Color 
was employed to differentiate the control and use of rooms by student groups 
from counties of Switzerland. 
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S W I S S P A V I L I O N — C I T E 
U N I V E R S I T A I R E . P A R I S . 
L E C O R B U S I E R A N D 
P. J E A N N E R E T . A R C H I T E C T S 

VIEW OF CONCRETE COL
UMNS SUPPORTING PAVILION 
CARETAKER'S APARTMENT TO 
THE RIGHT, 

> 

I 

SIDE VIEW, S H O W I N G GARDEN 
EXTENDING UNDER BUILDING 
BLANK END WALL OF PAVIL
ION AND AT LEFT, STAIR-
TOWER FACED WITH STRUC
TURAL GLASS BRICK. 



DINING AND READING ROOM. SLIDING GLASS DOORS AT END OPENING TO THE GARDEN. P H O T O M U R A L 

ON WALL TO THE RIGHT. DINING TABLE OF MARBLE SLAB SUPPORTED BY T W O POSTS. CEILING OF A C O U S T I C A L 

TILE. B E L O W : SHELTERED TERRACE FOR SITTING AND READING. ENTRANCE TO HALL A T RIGHT. 
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PLOT PLAN OF • NEUBUEHL," ZURICH 

H= Buildings are or iented so as to 

receive sun on two or more sides. 
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Ad Astra 

H O U S I N G DEVELOPMENT. "NEUBUEHL. " Z U R I C H 

ARTARIA AND SCHMIDT, HUBACHER AND STEIGER. M. E. HAEFELI. 

W. M. MOSER, AND ROTH, ARCHITECTS 

This development applied the results of a survey on required living acconnmoda-
tions in the erection of about 200 apartments and dwellings. It is situated on a hill 
slope and the houses are arranged so as to give full advantage of the views 
towards the lake and the city. Seven architects of the younger generation co
operated in the planning and execution of the development. The houses are 
intended for employees of moderate income. The only luxury permitted was 
the use of large plate glass windows, which slide easily in horizontal direc
tion and give an unobstructed view and admit a maximum of light, sun and 
air. To eliminate supports in these window openings, the reinforced concrete 
floors span the entire width of the row houses, from one party wall to another. 
The walls themselves are built of large-size hollow tile blocks. Where the row 
houses are built on sloping ground their flat roofs are stepped down and used 
as roof terraces. All flat roofs are drained towards the inside of the houses. 
This prevents down-spouts from freezing. Economical requirements of modern 
housekeeping and living were considered for size and arrangement of rooms. 
There are large living rooms that open on garden terraces or balconies. There 
are also service rooms of minimal size and straight stairways in single runs from 
floor to floor. The whole development is heated by a central hot-water heating 
plant. The supply conduits run through the basement of the houses and are 
accessible for repairs. The architects also supervised the decorating and fur
nishing of apartments. 
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HORIZONTALLY SLIDING PLATE GLASS 
W I N D O W FOR LIVING ROOMS OF 
"NEUBUEHL ' HOUSING DEVELOPMENT. 
GLAZED DOOR USED AS ENTRANCE 
FROM TERRACE. 

e x t e r i o r e l e v a t i o n Beotion 

Dlan 

1 Track with overhead rollers. 
2 Rubber gasket to insure watertight and 

1̂  airt ight connection. 
3 Guide rail at sill. 

s e c t i o n B - B section C - C 

4 Hardware of refrigerator type used for 
t ight fastening. 

5 Rubber gasket with spring. 

s e c t i o n A -A 
Bauivclt 
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VIEW OF GARDEN PORCHES ACCESSIBLE FROM LIVING ROOM 

H O U S I N G DEVELOPMENT. "NEUBUEHL, " Z U R I C H 

ARTARIA AND SCHMIDT, HUBACHER AND STEIGER, M. E. HAEFELI. 
W. M. MOSER. AND ROTH, ARCHITECTS 

SOUTH VIEW O F 

H O U S I N G ROWS 
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FRONT ENTRANCES 

ROOF TERRACE MAIL BOX AS PART OF ENTRANCE DOOR 
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HOUSING DEVELOPMENT. "NEUBUEHL," ZURICH 

L I V I N G R O O M 

^^^^ ^ -̂

L I V I N G - D I N I N G R O O M 
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T H E Z - B U I L D I N G , Z U R I C H 
C O N T A I N I N G O F F I C E S , S T O R E S , M O V I E T H E A T E R , R E S T A U R A N T , A P A R T M E N T S . G A R A G E A N D 

S W I M M I N G P O O L 

HUBACHER AND STEIGER. ARCHITECTS 

The design of this building offered difficulties on account of the small and irreg

ular shaped plot. I t was necessary to obtain a good arrangement for building 

elements of diverse character. The supporting structure is of reinforced con

crete. In the office and store building the floors are cantilevered over the 

columns, which permits continuous windows for display or working. This sys

tem also reduced the number of supports and made possible other economies 

through the balancing of the floor loads. The apartments at roof level 

are accessible from an open, but covered passage. This open gallery facil i

tates cross ventilation of the apartments. They are provided with balconies. 

Tenants of apartments are permitted use of a swimming pool on the roof ter

race. The office employees make use of an open-air roof lounge during the 

lunch hours. The movie theater has no balcony. This results in a lower, better 

proport ioned room, good acoustics and favorable position of screen. 
Cont inued on Page 413 
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S E C T I O N 
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T H E R O O F O V E R T H E A T E R IS M O V A B L E A N D T W O P A R T S O F T H I S 
R O O F C A N SL IDE B A C K S O A S T O O P E N T H E T H E A T E R T O T H E S K Y . 
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Ceilings are surfaced with Celotex acoustical t i le. The roof over theater is movable 

and two parts of this roof can slide back so as to open the theater to the sky. 

This feature supplements the air conditioning when complete change of air is de

sired. The restaurant is built over a limited area and to gain space it has three suc

cessive levels. The highest part is directly connected with the theater. The restaurant 

I N T E R I O R O F T Y P I C A L S T O R E 
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rox\ 
estaurant 

is supplied by a completely electrified kit

chen. The garage is situated under the the

ater with an explosion-proof ceiling. Win

dows are horizontally sliding and of steel. 

Exterior walls are covered with synthetic 

stone slabs. Built-up roofing is graveled, 

L E F T : Z - B U I L D I N G . 
Z U R I C H , S H O W I N G 
T H E R E S T A U R A N T . 
B E L O W : I N T E R I O R 
V I E W O F A P A R T 
M E N T . S I T U A T E D AT 
R O O F L E V E L . E N -
T R A N C E T O T H E S E 
A P A R T M E N T S IS BY 
A N O P E N G A L L E R V . 
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R I G H T : R E S T A U R A N T I N T E R I O R W I T H 
D I N I N G T E R R A C E O U T S I D E . 
B E L O W : A S W I M M I N G P O O L F O R EM
P L O Y E E S IS S I T U A T E D O N T H E R O O F . 

R O X Y 
T O P 

and protec led by concrete tiles on terraces. 

Bright colored awnings built in the window 

lintels provide the large glass areas wi th 

shade in summer and add a cheerful note 

to the simplified architecture. 
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H O U S E N E A R Z U R I C H 

M. E. HAEFELI, ARCHITECT 

This house intended for a family with children is situated on a hillside overlook
ing the Lake of Zurich. Views from the living room and good exposure of the 
bedrooms were regarded essential in the plan layout. Large terraces for living 
and sleeping are accessible from all rooms, and conned the house with the nat
ural surroundings. Horizontally sliding plate glass windows favor a perfect view 
of the outside and admit adequate air, light and sun. The large corner window 
of the living room commands a sweeping view. This window is formed of two 
sheets of glass a few feet apart to serve the double purpose of a conservatory 
and for better insulation. Accommodations and requirements for the favorable 

V I E W F R O M S O U T H 

Finslci 
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F I R S T F L O O R P L A N 

development of children have been considered in the provision 
of indoor and outdoor play spaces, safe balcony guards and so 
on. The house is completely f ireproof, being built of re inforced 
concrete, steel and hollow tile blocks, stuccoed on the outside and 
plastered inside. Light buff, blue and green were chosen as colors 
known to be cheerful and restful to the eye. Interior walls have 
washable surfaces. 
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Ill n n 

T H E E N T R A N C E S A R E A T N O R T H E A S T S I D E O F H O U S E . T H E M A I N E N T R Y IS T H R O U G H G A R D E N A N D 

T H E R E IS D I R E C T A C C E S S F R O M G A R A G E , U N D E R H O U S E , T O E N T R A N C E S T A I R W A Y S H O W N A T R I G H T . 

N O R T H E A S T E L E V A T I O N 

S O U T H W E S T E L E V A T I O N 

S O U T H E A S T E L E V A T I O N 
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~inslcr Photos 

G A R D E N V I E W O F H O U S E F A C I N G S O U T H A N D E A S T . A W N I N G S T O S H E L T E R W I N D O W S A R E I N C O R 

P O R A T E D IN C O N S T R U C T I O N O F W A L L S . W I N D O W S S L I D E H O R I Z O N T A L L Y . S E C T I O N B E L O W S H O W S 

A D O U B L E G L A S S W A L L F O R C O N S E R V A T O R Y . C O N S T R U C T I O N IS F I R E P R O O F T H R O U G H O U T . 
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t / f r Photos 

E X T E R I O R G A L L E R Y T O C O V E R E D T E R R A C E F R O M M A S T E R B E D R O O M S U I T E . 

L I V I N G R O O M 
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L I V I N G R O O M I N T E R I O R T O W A R D G A R D E N A N D L I V I N G T E R R A C E . 
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F IRST F L O O R P L A N 

A T LEFT. B A L C O N Y V I E W S 

DOUBLE HOUSE NEAR ZURICH, SWITZERLAND 
WERNER M. MOSER, ARCHITECT 

A two-family house situated on a southwest slope over
looking a valley, lake and the city of Zurich. The large 
windows and balconies of the more important rooms 
face the view. Entrances are to the rear or street side. 
The dining and living rooms can be combined so as to 
serve as a single room. The architect conceived the 
house as a place that would be attractive to children. 
This was attained by provision of space for children to 
play and to store their playthings, and by the lightness 
of forms and the pleasant lemon-yellow color of the 
wall surfaces. The mechanical details of construction 
have been worked out with the utmost exactness. 

L I V I N G R O O M 
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S E C O N D F L O O R P L A N 

V I E W O F H O U S E F R O M G A R D E N 

V I N G R O O M I N T E R I O R F R O M D I N I N G R O O M 

A N G L E O F L I V I N G R O O M 
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BATHING ESTABLISHMENT ON LAKE OF ZURICl 

STEGER AND EGENDER, ARCHITECTS 

424 

T H E C O N S T R U C T I O N O F P A V I L I O N S A N D B A T H H O U S E S IS O F 

C O N C R E T E A N D F I R E P R O O F . 

V I E W O F E N D P A V I L I O N , S H O W I N G 

D I N I N G T E R R A C E A B O V E A N D D R E S S 

I N G R O O M S B E L O W . 

S H E L T E R A T L O W E R L E V E L , U S E D A S 

P A S S A G E T O D R E S S I N G R O O M S . 
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BUTCHER SHOP INTERIOR 

A suggested scheme for the treatment of a butcher shop interior wi th use of 

sanitary material such as enameled steel or glass. The workroom at the far end 

of the shop is visible through a glazed partit ion between store and workroom. 
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EXTERIOR S T A I R W A Y 
F R O M 
G A R D E N T O T E R R A C E 

HOUSE IN WIESBADEN MARCEL BREUER, ARCHITECT 

The plot is situated on a southerly slope with street at far side higher in level. 
All windows and terraces face to south and west in order to gain advantage 
of sun and view of garden and Rhine valley. Terraces are supported on con
crete columns so that garden area continues under the house. 
CONSTRUCTION with steel frame of standard sections; exterior walls of 
aerated concrete blocks 5 inches thick, backed with shredded wood and mag-
nesite composition board. A two-inch air space separates the two wall elements; 
floors are concrete slabs and steel beams; the face of house is light gray 
stucco, interior walls and partitions are plastered. Floors are linoleum and car
pet inside, tile for terraces. Cost of house, less than $10,000. 
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B E L O W A R E S H O W N S E C T I O N A N D P L A N S . 
A T R I G H T S O U T H E L E V A T I O N , S O U T H TER
R A C E S , A N D G A R D E N SHELTER. 
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S O U T H T E R R A C E 

HOUSE IN WIESBADEN, G E R M A N Y 
M A R C E L BREUER, ARCHITECT 

I L I V I N G R O O M 
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V I E W F R O M L I V I N G R O O M TO S O U T H TERRACE. 

S T U D Y A N D W O R K R O O M 

M A Y 1934 



PATHOLOGICAL INSTITUTE, MILAN, ITALY 

ENRICO A. GRIFFIN!, 

ARCHITECT 

T H E S O L A R I U M 

L E C T U R E R O O M 
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PLAN: (I) Radio therapy; (2) radio diagnosis; (3) dark 
room; (4) service; (5) lecture hall; (6) vestibule; (7) office 
of Director; (8) toilets; (9) electro-therapy; (10) waiting 
room; ( I I ) registry; (12) archives; (13) toilets; (14) ante
chamber; (15) dressing room; (16) vestibule; (17) dress
ing room; (18) antechamber; (19) analysis; (20) visit con
trol ; (21) study; (22) waiting room. 

SIDE VIEW: Low element is lecture room; next, the lab
oratories. The stair inclosure and the large mass is the 
ward section, crowned by the solarium. The large cen
tral window in the ward building lights the corridors. 
THE SOLARIUM: The ceiling is rose colored; walls, light 
orange-vermilion; column and ironwork are in vivid red
dish purple. Cots are vivid red; hangings are black and 
red bands of different shades; floor is of dull red ti le. 
LECTURE R O O M : Walls in light gray, border lines of 
silver; floor of bright blue linoleum in the seating space; 
risers and baseboard of black linoleum; floor of lecture 
platform of black linoleum; stair nosing is aluminum. The 
window shades to darken room for slides and moving 
pictures are electrically controlled from the lecture table. 

EXTERIOR W I T H LECTURE R O O M , STAIR I N C L O S U R E A N D M A I N B L O C K . 

ITALY 
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A R C H I T E C T ' S SUMMER QUARTERS, K A R U I Z A W A , J A P A N —1933 
A N T O N I N R A Y M O N D , ARCHITECT 

hraiLtr .K 

K i r t i i E n 
•irn KM 
n i i A i 1 s h o i ; til 
11 At II B M 

> 11 mil 
M M > i m x u r o o t 
^^ K1.1. 
I : A * A I ; > : 
i i P H K B I 'ABi i i r i . n I"! 
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P L A N 

T H E H O U S E IS O N A PLATEAU 

ENTIRELY S U R R O U N D E D BY 

M O U N T A I N S . T H E J A P A N E S E 

E I G H T - M A T R O O M S A C C O M 

M O D A T E F R O M THREE T O SIX 

SLEEPERS. 

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

S O U T H A N D EAST 

REED SCREENS D O W N . V O L 

C A N O A S A M A I N B A C K 

G R O U N D . 

N O R T H A N D W E S T 

M a t e r i a l s : L A V A C O N C R E T E , C E D A R S I D I N G , L A R C H T H A T C H , C H E S T N U T 

C O L U M N S — A L L N A T U R A L C O L O R O U T S I D E A N D I N — R E E D S C R E E N S . 

Y E L L O W I S H ; C E D A R . R O S E ; L A R C H , P U R P L I S H ; C H E S T N U T , G R A Y . 
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ARCHITECT'S SUMMER QUARTERS 

K A R U I Z A W A , J A P A N —1933 

A N T O N I N R A Y M O N D , A R C H I T E C T 

O P P O S I T E P A G E ; 

V I E W O F L I V I N G R O O M A C R O S S S W I M 

M I N G P O O L F R O M J A P A N E S E BED

R O O M . F U R N I T U R E W A S M A D E BY 

C A R P E N T E R S O N J O B , U S I N G C E D A R , 

H I N O K A N D S T R A W . L I V I N G R O O M : 

G L A S S D O O R S SLIDE L A T E R A L L Y . R A M P 

T O UPPER LEVEL W A S INSPIRED BY 

A P L A N O F LE C O R B U S I E R FOR A 

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

O V E R F L O W C A S C A D E F R O M 

P L U N G E . 

J A P A N E S E R O O M S . 

434 JAPAN T H E A R C H I T E C T U R A L R E C O R D 



k 

hi 

M A Y 1934 JAPAN 



ARCHITECT'S SUMMER QUARTERS 

K A R U I Z A W A , J A P A N —1933 

A N T O N I N R A Y M O N D , A R C H I T E C T 

LEFT: 

R A M P A N D D R A F T I N G R O O M 

B E L O W : 

T W O V I E W S O F L I V I N G - D I N 

I N G R O O M 
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VIEWS O F J A P A N E S E A N D F O R E I G N B E D R O O M A N D F R O M L I V I N G R O O M OVER S W I M M I N G - P O O L . 
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RESIDENCE OF MORI-

NOSUKE K A W A S A K I , 

TOKYO, JAPAN-1933 

A N T O N I N R A Y M O N D . 

ARCHITECT 

THIS P L A N W A S D E S I G N E D W I T H 
A V I E W T O M A X I M U M AIR A N D 
L I G H T . 

1 Vestibule 
2 Hal l 
3 Reception 

Room 
4 Study 
5 Living Room 
6 Dining Room 
7 Kitchen 
8 Family 

Vestibule 
9 Boy's Room 

10 Service 
Entrance 

I 1 Maid's Room 

12 Laundry 
13 Japanese 

House 
14 Kura 
15 Gardener 
16 G a r a g e 
17 Storage 
18 Chauffeur 
19 Cook 
20 Pool 
21 Patio 
22 Kennel 
25 Japanese 

Garde 

438 JAPAN 

A B O V E : S E C O N D F L O O R PLAN 

1 Guest 's Room 4 Dressing 
2 Chi ldren 's Room 

Room 5 Service Pantry 
3 Bedroom 6 Nando 
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S O U T H SIDE E L E V A T I O N 

N O R T H SIDE E L E V A T I O N 

S E C T I O N — E A S T T O W E S T 

' fTZIj_iP 

i ft 

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

[ 1 : : \nn d m 
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A B O V E : P L A N A N D S E C T I O N 

S E C T I O N T H R O U G H STUDY 

S E C T I O N T H R O U G H L I V I N G R O O M 
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CnOOiT M O H T A M 

L A V A C 0 M C R E 1 * 

W A T E R P R O O P D I O 

H O L L O * B R I C K 

3 T ¥ A W . P . C K M K K T M O R T A R 

1 
J L 

Amixo 

P R E C A S T K O K A S K K ; 

PLASTSfi 

; A 3 T K 0 K A 3 B K I 

OAK P A R Q O I T 

PODOH PLOOB 

I L D D I O P A P E R 

CaCMSHT T I L B 

CBHXIT MOXTAIl 

LAVA C O g C R X B 

• A T K B PROOFDO 

C O P P B R 

C A S T K O K A S E 

HOBBSR T H I 

r Mô lrAk 

C E W n T MORTAR 

1 

3 L 1 D I I I 0 DOORS 

P L A S T E R 

K O K A S E K I 

R D B B I R T U B 

C n t n T MORI AS 

L A V A C O N C R E T B 

/ / / HOLLOU B R I C K 

TYPICAL SECTION, S H O W I N G C O N S T R U C T I O N 

RESIDENCE OF MORINOSUKE KAWASAKI, TOKIO, JAPAN —1933 
ANTONIN RAYMOND. A R C H I T E C T 
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NORTH SIDE — ENTRANCE 

VIEW FROM NORTH W I N G BALCONY, L O O K I N G SOUTH 

RESIDENCE OF MORINOSUKE KAWASAKI, TOKYO, JAPAN —1933 

A N T O N I N RAYMOND, A R C H I T E C T 
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11/ 
STAIR H A L L 

INSIDE G A R D E N WITH VIEW INTO L I V I N G R O O M 
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F E D E R A L 

S C H O O L S 

OF MEXICO 

JUAN 

O 'SORMAN, 

SUPERVISING 

ARCHITECT 

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

S C H O O L IN C O -

L O N I A P O R T A L E S . 

WALLS ARE GREEN, 

G R A Y AND BLUE. ALL 

STEEL OF WINDOWS 

AND RAILINGS ARE 

PAINTED A BRILLIANT 

RED VERMILION. 

PRIMARY S C H O O L IN THE INDIAN VILLAGE O F I L A H U A C 
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S C H O O L IN INDIAN V I L L A G E O F X O C H I M I L C O 

There has been a distinct shortage in school building in Mexico since 1929 resulting from an expanded 
educational program dating from that year. A school building program was launched which was 
intended to bring benefits of education to the popular mass. In some schools morning and afternoon 
classes were organized in order to remedy the great deficiency in schools and to accommodate the 
increased demand for primary school education. To rush construction of buildings the Secretary of 
Public Education in collaboration with the architect, Juan O'Gorman, prepared plans for places 
where there was most urgent need. Limited funds, only 1,000,000 pesos, less than $500,000, were 
made available in 1932 for construction and repair of school buildings. Inhabitants of zones where 
schools were built lent help by donations of land, materials, labor and money. Elements of con
struction and planning were made uniform wherever possible. Typical classroom sizes are 6 x 9 
meters. Offices for the school principal were standardized at 3 x 3 meters; libraries, the same as 
for classrooms; clinics 3 x 6 meters; storerooms 3 x 3 or 3 x 6 meters, depending on importance 
of school. The school house plan was so devised that it could be enlarged without waste of space 
or crowding. New sections are to be added to ends. Windows face to East and Northeast in order 
that the sun may enter rooms in the morning. Walls toward corridors are provided with portholes 
to permit cross ventilation. Floors of classrooms are of asphalt, since this material can be readily 
kept clean and disinfected. In many schools there is a terrace over the shower room used for sitting 
and where a radio is installed to broadcast over the play spaces. The same terrace is, in some 
cases, provided with equipment for projection of "movie" films. The play space is then used to 
seat people of the village. The exteriors of all buildings are painted in vivid colors—red. orange, 
rose and green—dark enough to prevent strong heat reflections and glare. Interiors are tinted in 
light shades. 
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446 MEXICO 

1 S C H O O L IN A SLUM DISTRICT O F PERALVILLO. WALLS ARE IN ROSE. 
GRAY AND O R A N G E . 

2 A TWELVE-CLASSROOM S C H O O L AT C O G O A C A N . WALLS ARE BLUE 
AND BROWN. 

3 SCHOOLS NEAR MEXICO CiTY IN SLUM DISTRICT AT PERALVILLO. 
WITH FUTURE ADDITIONS THIS S C H O O L WILL COMPRISE FORTY 
CLASSROOMS. 



H E A R C H I T E C T U R A L R E C O R D M A Y 193 

T E C H N I C A L N E W S 

B Y 
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E L E C T R I C I T Y IN T H E HOME 

B Y H E N R Y L . L O G A N 
C O N S U L T I N G E L E C T R I C A L ENGINEER 

.lectricity was originally introduced in the home to provide light. This is still 
its main function since almost three-quarters of the average residential load is 
consumed in illumination. 
Power to operate time- and labor-reducing devices is being provided on an in
creasing scale, but the degree to which the public has failed to take advantage 
of the comfort, protection, health benefits and entertainment possibilities of 
electricity can be realized only by comparing an adequately electrified home 
with the "statistical average." 

Three times the load that the latter uses for all purposes is devoted, in the case 
of the former, to comfort requirements alone. The total connected load of 
the first is nine times that of the second. 

The coming decade wil l reveal great changes in the average home. Reduced 
current costs are already in effect in some localities and will be the rule, sooner 
or later, everywhere. Electrical loads that are now out of the question not only 
will be economically possible, but because efficient use will offset other charges, 
they will become economically desirable. All homes planned today should in
clude provision for f u l l electrification in order to avoid rapid obsolescence. 
The power system of the modern home should make provision for the follow
ing items: (See "Super-electrification," page 450.) 

1 W O R K (labor and time-saving equipment) 

FOOD PREPARATION Range 
Mixing equipment Toasters 
Percolators Waffle iron 
Portable heaters Chafing dish 
Plate warmers Pancake griddle 
Dish washer Electric heated service 
Refrigerators Cart (portable steam table) 

LAUNDERING 

CLEANING 

Washing machine Flat irons 
Ironing machine Clothes drier 

Vacuum cleaners 
Floor waxing machine Spraying machine 

ITEMS FOR 

POWER 

PROVISION 
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W A T E R Pump, in some districts 

C O M F O R T 

AIR CONDITIONING 

VENTILATION 

MISCELLANEOUS 

H E A L T H 

ULTRA-VIOLET RADIATION 
INFRA-RED RADIATION 

P R O T E C T I O N 

ALARMS 

COMMUNICATION 

TIME 

Oil burner Air conditioning motors 
Water pump motor Air conditioning controls 

Exhaust fans 

Hair driers 
Shower heater 

Sun lamps 
Heat lamps 
Warming pads 

Towel warmers 
Bathroom heaters 

Mechanical exercisers 

Fire 
Burglar 

Outside telephones 
Intercommunicating telephones 

Clocks 

E N T E R T A I N M E N T a n d R E C R E A T I O N 

SOUND 

VISION 

HOBBIES 

I L L U M I N A T I O N 

LIGHTING EQUIPMENT 

Reproducing piano Radios 
Television Motion picture 

Equipment equipment 
Special equipment, such as lawn mowers for 

gardening, electric hedge cutters, workshop 
motors, pumps and heaters for aquariums. 

(This will be treated at length in a later issue.) 

The accompanying tabulated data wi l l help the reader to understand the de
gree of electrification made possible by various connected loads. 

C O N N E C T E D 
L O A D 

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

T O T A L 
C O N N E C T E D 

L O A D F O R 
S I X - R O O M 
H O U S E O F 

T A B L E 
Expressed in watts per square foot of total floor area 

A V E R A G E 
2700 SQ. F T . 

T O T A L F L O O R 
A R E A 

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

• Prorated to total floor 
area of 2,700 square feet. 
The W e s t i II g h o u s e 
"Home of Tomorrow'' 
has a floor area of ap
proximately 4,000 square 
feet {total), and a total 
coiiiucted load of iOku. 

Li
gl

ii E 
O X 

-

I.I 0.63 0.33 0.04 2.9 l(w Statistical Average 
2.0 1.00 0.60 0.13 0.20 0.07 5.4 Inadequate 
4.0 1.75 1.35 0.50 0.25 0.07 0.08 10.8 Minimum 

7.0 2.00 1.60 3.00 0.25 0.07 0.08 18.9 Minimum Adequacy 
9.0 3.40 2.00 3.00 0.25 0.15 0.20 24.3 Adequate 

14.0 4.40 4.90 3.00 0.60 0.20 0.90 37.8 Super 
20.0 5.00 10.00 3.00 0.70 0.30 1.00 54.0* "Home of Tomorrow 
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The figures in Table I have been related to the total floor area of the home. 
There is direct justification for this use of an area guide in connection with 
the hghting load as illumination is generally calculated on a "wattage-per-
square-foot" basis. There is not the same direct area relationship to power uses 
but the area figure is convenient and has worked out accurately for the writer 
in the examples to which it has been applied and it is hoped that more ex
tended use will prove it reliable. 

MINIMUM E L E C T R I F I C A T I O N 
(4 w a t t s p e r s q . ft . ) 

MINIMUM ADEQUATE 
E L E C T R I F I C A T I O N 

(7 w a t t s p e r s q . f t . ) 

A D E Q U A T E E L E C T R I F I C A T I O N 
( 9 w a t t s p e r s q . f t . ) 

S U P E R - E L E C T R I F I C A T I O N 
(1 4 w a t t s p e r s q . ft . ) 

HOME OF TOMORROW 
( 2 0 w a t t s p e r s q . ft . ) 

allows tor minimum average lighting intensities, small 
portable kitchen apparatus, refrigerator, washing machine, 
flat irons, vacuum cleaner, floor waxer, oil burner, exhaust 
t.ui. portable fans, sun lamp, heat lamp, warming pad, pro
tective lighting, electric bells, electric clocks, radio equip
ment and small miscellaneous portable apparatus. 

permits all year 'round air conditioning in addition to the 
above, some improvement in the lighting and an increase 
in the heavier work devices. 

makes generous illumination possible with increased elec
trification of the kitchen and laundry. (It does not allow 
for electric cooking or clothes drying.) 

provides optimum visibility conditions, full electrification 
of the kitchen (including cooking), adequate electrifica
tion of the laundry and bathrooms, all year air condition
ing, complete accessory ventilation, complete electrical 
health equipment, full electrical protection, and entertain
ment. 

Electrification in this "model" home includes, in addition 
to the preceding, electrical water heater, clothes drier, 
sterilizer and hot plate in the laundry, automatic garage 
door equipment, kitchen range with almost double the 
average load, separate electrical broiling oven, electrical 
serving table, shower heater in the bathroom, built-in elec
trical radiation heaters on third floor, complete range of 
lighting effects inside and outside and fifty per cent addi
tional provision for miscellaneous portable and semi-fixed 
electrical devices. 

The writer is impressed with the possibility that within ten years a six-room 
home provided with a connected load of less than 19 to 20 kilowatts wi l l be 
as unrentable and unsalable as an unwired home is today. 

The connected load of the adequately electrified small home can only be deter
mined accurately in any given case by a compilation of the wattage consump
tions of the noncomplementary electrical equipment to be provided for, so 
a list is given in Table I I . To the connected load so figured should be added, 
for the illumination, at least 2 and preferably 3 to 3.5 watts per square foot 
of the total floor area. Allow 17 convenience outlets for portable lamps, and 
sufficient additional outlets to take care of other portable equipment to be 
provided (usually a total of 7 5 ; see Table 3 ) . 

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

BY WATTS—SQ. FT . 
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T A B L E W A T T A G E O F H O M E E L E C T R I C A L A P P L I A N C E S 

FOR USE O N ORDINARY BRANCH C I R C U I T S 

Air conditioning controls 650 watts 
Bottle warmer for nursery 40 " 
Clocks 2 " 
Cooker 475 " 
Curling iron 20 " 
Coffee maker 550 " 
Dish washer 125 " 
Electric blower for heating system 75 " 
Electric refrigerator 75 " 
Electric towel drier 1000 " 
Egg cooker 420 " 
Flat irons 660 to 1000 ' 
Floor waxer 50 " 

Grill 475 •• 
Hair dryer 50 " 
Heating pad 60 " 
Humidifier 80 to 90 " 
Mixer 70 " 
Oil burner motor 125 " 
Oil burner, including ignition and controls 500 " 
Pressure pump 500 " 
Radio 100 " 
Reproducing piano 400 " 
Sewing machine 65 " 
Sump pump 200 " 
Sun lamp 400 " 
Toaster 500 " 
Vacuum cleaner 40 to 50 " 
Vent fan 50 " 
Waffle iron 700 " 
Washer 100 to 400 " 
Water pump motor 200 " 
Automatic garage doors 200 " 

FOR USE ON MEDIUM BRANCH C I R C U I T S 
Ironer 
Space heaters 

FOR USE ON HEAVY BRANCH C I R C U I T S 
Air conditioning motors 
Clothes drier 
Electric range 
Electric water heater 

1350 
1500 

3850 
4000 

9000 to 14000 
1500 to 3000 

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

T A B L E 
S T A T I S T I C A L E X C E P T I O N A L 

A V E R A G E P R E S E N T 
H O M E P R A C T I C E 

A D E Q U A T E L Y W E S T I N G H O U S E 
E L E C T R I F I E D - ' H O M E O F 

H O M E ' T O M O R R O W " 

*See first /able. 
Exclusife of master 

switches, switches on 
portable or fixed machin
ery and appliances, panel 
iHtxes, fuses or circuit 
breakers {except where 
latter ire "Nofuze" or 
similar type, constructed 
ts part of wall switcf^es). 
'''This figure will vary 

itidely. 

Connected load 3 kw 15 kw 25 kw 80 kw 
Convenience outlets 7 36 75 87 
Radio outlets 7 9 
Electric clocks 1 6 7 
Night and burglar 

24 lights 8 21 24 
Pilot lights 4 4 
Lighting outlets 22 70 70-80 113 
Telephone outlets 6 8 
Wall switchesf 8 30 52 9 l t 
Door switches 7 7 5 
Key switches 2 2 
Portable lamps 6 17 17 17 
Light bulbs 23 78 90-100** 320** 
Electric outlets 

of all kinds 65 160 240-250 369 
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A well-wired house has been described as "one in which there are outlets equal A WELL-WIRED 
to the number required for all present and future needs—placed with respect HOUSE 
to the uses they wi l l serve—with proper controls properly located and good 
materials used throughout." The fundamental parts of the home electrical 
system are illustrated in Figure I . 

METAL BOX FOR 
CEILING OUTLET 

-METAL BOX FOR 
WALL OUTLET 

TUMBLER SWITCH AND 
METAL BOX 

FLEXIBLE CONDUCTORS 

CONVENIENCE OUTLET 
AND METAL BOX 

BELL RINGING 
TRANSFORMER 

SAFETY DISTRIBUTION 
PANEL 

SAFETY ENTRANCE 
SWITCH 

F I G U R E I 
Courtesy M c G r a w H i l l Book Publishing C o . , Inc . 

CODE WIRE 

The panel box should be located in an accessible place such as the rear hall ELECTRICAL 
closet, kitchen or pantry. Where the circuits are sufficiently numerous as to SYSTEMS 
require several points of distribution (called "load centers"), these should be 
similarly located in accessible places. The circuits should be plainly marked at 
all such panels and load centers. 

Distinctive color braids are available and should be employed to identify feed- IDENTIFICATION 
ers, lighting circuits, power circuits, burglar alarm systems, radio circuits, sig- CIRCUITS 
nal systems and other special installations. One manufacturer provides the fo l 
lowing colors: black, blue, red, green, yellow, brown, orange, white. 
In all cases where the load on a circuit can be definitely fixed G.E. Circuit 
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CIRCUIT B R E A K E R S Breakers, Westinghouse "Nofuze," or similar devices, instead of old style fuses, 
should be installed to protect the circuits. The circuit breakers are operated 
magnetically and open the circuit by releasing a switch mechanism. The cir
cuit remains open until the trouble ceases or is removed. This obviates the 
necessity of removing blown out fuses but imposes a fixed limit upon the ca
pacity of each circuit that cannot be changed as easily as in the case of a fuse. 
I f , for example, a circuit originally carries 15 amperes and it is desired to 
increase the load to 20, the protecting fuse can be replaced by a heavier one, 
but the circuit breakers cannot be adjusted to the heavier load. This inflexi
bility of circuit breakers has the advantage of preventing unwise loading of 
circuits and forces a more accurate study of the probable circuit loads in the 
planning stage. 

WIRING S Y S T E M S KNOB and TUBE: This method employs braided, rubber-covered single wire. 

The wire is supported on porcelain knobs. Porcelain tubes are used when i t is 
necessary to pass through wooden joists, beams or studding. The wires must be 
separated by at least 5 inches and kept at least 1 inch f rom the surface on which 
they are mounted. There are other restrictions that make this method the most 
expensive due to excessive labor requirements. I t is also the poorest system. 
N O N M E T A L L I C SHEATHED CABLE: This is the most widely used 
method in present day practice. I t uses two conductors separately insulated, 
contained in an outer sheathing of braided, fibrous or other insulating and pro
tecting material. The cable is run f rom outlet to outlet in continuous lengths 
without joints or spliced connections. The cable is fastened directly to the 
mounting surface by means of metal straps similar to those used for support
ing water pipes. I t is now available with a special fire-resisting, or flame-
retarding, finish, which many local codes require, and which Fire Under
writers will probably require generally in the near future. 

ARMORED CABLE: Also in wide use. I t consists of a flexible metal cover 

wound over rubber or other insulated wires. I t must be run from outlet to 

outlet in continuous lengths. I t is fastened by water pipe straps. The ar

mored covering is both mechanically and electrically connected to all outlet 

boxes and fittings. 

C O N D U I T : This consists of insulated wires in rigid metal pipe. The conduit 

is first put in place and the wires are drawn in afterwards. Conduit wir ing is 

now standard practice in industrial and commercial work (armored cable be

ing used for short extensions only, with an outlet box at every splice). I t is the 

best system and considered the cheapest by many electrical contractors because 

of the lower labor requirements. I t wil l probably be required eventually for 

all types of work. 
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C O N D U I T SIZES ARE S H O W N O N THE A C C O M P A N Y I N G CHART CONDUIT 

SIZES OF CONDUIT 
W I T H NUMBER OF WIRES 
PERMITTED UNDER CODE 

M A X I M U M 
C A P A C I T Y 

T w o 
Wires 

M A X I M U M 
C A P A C I T Y 

Three 
Wires 

M A X I M U M 
C A P A C I T Y 

Single 
Wire 

1,700,000 

600,000 
C.H 

2POO,000 
C M 

50,000 
C M 

EsUbli 
StamUrd 

looaooo 1,100,000 
C M . 

0 E s t a b l i 
S tandard 

T Y P E S O F C O N D U I T 

L . 

WHITE RIGID CONDUIT 

Galvanized under the "Hot - Dipped ' 
process and Glyptal coated 

BLACK RIGID CONDUIT 

Finished In special heavy black enamel. 
Conduits are furnished in 10-foot lenqths, 
threaded on both ends, with coupling 

on one end 

SINGLE STRIP C O N D U I T 

This is a galvanized flexible steel con
duit. Fittings are adapted to each size 

OVAL TUBING 

Available In electro-galvanized finish 
only. The line of fittings Is so designed 
that interchanqeabllity of airing systems 

may be effected whenever desired 

General Electric C> 

ELECTRICAL METALLIC TUBING 

A thin wall rigid raceway made from 
open-hearth steel and ductile enouoh 
for easy installation. Electro-galvanized 

finish only 

WIRES AND 

CABLES 
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SOME DIFFERENT C O M M O N TYPES OF WIRES A N D CABLES 

Rubber-covered Wires 

Code Grade 
Black Kubber Insulation 

Intermediate Grade 
Red Rubber Insulation 

30% Performance Grade 
Green Rubber Insulation 

Rubber-Insulated, 
Lead-covered Cables 

.Single-Conductor 

Two-Conductor 

Three-Conductor 

Lamp Cords and Portables 

Parallel Lamp Cord 
Type P O 

Twisted Lamp Cord 
Type C 

WIRES A N D CABLES 

Reinforced Portable Cord 
Type P 

Special Portable Cord 
Type P D 

n x L 
Lead Sheathed 
Armored Cable 

I 

B X 
Armored 

Cable 

BraidX 
Non-metallic 

Sheathed Cable 

General F.lectric Co. 

Delfabeston Wire and Cable 

Stove W i i c 

Heater Cord 

Switchboard Wire 

Fixture Wire 

Motion Picture Cable 

Cotton covered Fixture Wire 

Lamp Cords and Portables 

Portable Cord 
Type K 

G - E Flex Portable Cord 
Type S 

SinKle-Condiictor 
Fixture Cord 

Telephone Wire 
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C O N D U I T SIZES ARE S H O W N O N THE A C C O M P A N Y I N G CHART, P. 454 
Recommended wire sizes are given in Table IV. CONDUIT 

BRANCH CIRCUIT WIRE S I Z E S REQUIRED TO RESTRICT A 
VOLTAGE L O S S TO 2 VOLTS (Two Wire, 115 Volt Circuits) T A B L E T 

W A T T S P E R C I R C U I T 

L E N G T H 
750 1000 1500 1725 2000 3000 

O F 
C I R C U I T A M P E R E S P E R C I R C U I T 

IN 
F E E T 6.1 8.7 13.1 !5.0* 17.4 26.1 

20 14 14 14 14 14 12 

30 14 14 14 12 12 10 

50 14 12 10 10 10 8 

100 10 10 8 ? 6 4 

150 10 8 fc 6 4 4 

200 3 6 4 4 4 2 

Fifteen umperei is the 
allou'ahle current capac
ity as set forth in th.-
National lilvctric Code. 

CIRCUITS 
Lighting and appliance branch circuits should be separate so that lights will B R A N C H C I R C U I T S 

not go out if an appliance overloads and blows a fuse. The latter should be 
fed through a power meter where a lower power rate is available. 

Ordinary appliance branch circuits are limited to fixed or portable devices O R D I N A R Y 
A P P L I A N C E 

rated at not over 13 20 watts or 12 amperes, 110 volts; e.g., 1200 watt, 15 B R A N C H C I R C U I T S 

pound laundry irons, hot plates, electric towel dryer. 
Medium duty appliance branch circuits are for fixed or portable appliances M E D I U M D U T i r 

1 11 1 • A P P L I A N C E 

rated at not over 1650 watts, or 15 amperes, usually run with JNo. 10 wne B R A N C H C I R C U I T S 

to laundry, kitchen or bathroom where heavier appliances are customary. 
Heavy duty appliance branch circuits are two wire. No. 10, fused at 2 5 am- H E A V Y D U T Y 

, . A P P L I A N C E 

peres, limited to 250 volt circuits at 20 amperes (electric ranges, etc.). B R A N C H C I R C U I T S 

Two different circuits should be provided for each room so that service to the 
room wil l still be available in case of the failure of one circuit. 
A separate power circuit should be provided for the oil burner, and another S E P A R A T E P O W E R 

C I R C U I T S 

for the air conditioning apparatus. 
Extra circuits should be allowed on the panel board for future growth. Ap- F U T U R E G R O W T H 

pliances not,^yen known to us at present may be developed in the future. 
I t is well to keep in mind that at some future time the third floor may be 
furnished into separate rooms and the wiring should be treated in accordance 
with that consideration. 
The size of all conduits should be chosen to permit the future accommodation 
of conductors having double the current carrying capacity of the initial in
stallation. 
Each utility company supplying electrical service establishes rigid require- SERVICE 
ments governing the materials that must be employed from the util i ty com
pany's service pole through the meter and service switch to the distribution 

ENTRANCES 
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panel. Owners and architects have Httle opportunity or need to select 

and specify these materials on their own account. They should consult the util

ity company and follow the requirements thus established. 

OUTLETS Special wall outlets should be provided for fans, ventilators and electric 

clocks; special radio outlet for aerial and ground connections, and tell-tale 

pilot lights for the iron, other silent appliances and cellar, entrance and porch 

lights. 

One floor outlet is practically a necessity in the center of the dining room, to 

permit the use of table appliances and decorative illumination for dinner par

ties; and one floor outlet in the breakfast room to permit the use of toaster, per

colator, and the like, except where the table is the type that stands against a 

wall when a wall outlet will serve. 

Weatherproof convenience outlets should be provided for out of doors. 

Duplex receptacles are recommended on all ordinary appliance branch circuits. 

Mercury tube switches are desirable for bedrooms, bathrooms, interven

ing hallways, nursery and wherever noiseless operation is desired. 

No more than three switches should be placed at any location, to avoid con

fusion. 

The night light system can be controlled from a switch on a flexible cord in the 

master bedroom. 

One locked cabinet should control burglar lights and the wiring for same 

should be especially concealed. 
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HOUSING CONDITIONS 
IN 7 SMALL CITIES 

by THOMAS S . HOLDEN 
V I C E PRESIDENT I N C H A R G E O F 
STATISTICS A N D R E S E A R C H , F. W . 

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

R E A L P R O P E R T Y I N V E N T O R Y R E S U L T S F R O M 7 
( S U M M A R I Z E D A N D C O M B I N E D W I T H 1930 C E N S U S D A T A ) 

S M A L L C I T I E S 

UJ — 
Cflo 

- < (JO 

P O P U L A T I O N : 
1920 . . . 
1930 . . . 
Per cent increase 

F A M I L I E S : 
1930 
1934 
Increase since 1930 
Extra (double up) . . . . 

D W E L L I N G S : 
Total units 
C r o w d e d and overcrowded units 
O c c u p i e d units . . . . 
V a c a n t units 
V a c a n t I year or more 
Units unfit for use 

A G E A N D S T R U C T U R A L C O N D I T I O N : 
M e d i a n a g e 
Per cent 30 years or older 
Per cent needing minor repairs 
Per cent needing structural repairs 
Per cent unfit for use 
Per cent masonry construction 

L A C K O F C O N V E N I E N C E S : 
Number without central heating 
Number without running water 
Number without gas or e lectr ic i ty 
Number without indoor water closets . 
Number without bath tubs or showers 
N u m b e r without mechan ica l refr igerat ion 
Number without garages . . . . 

G A R A G E S W I T H D W E L L I N G S : 
Number 
C a r capac i ty 
C a r s owned 

V E G E T A B L E G A R D E N S I N 1933: 
Number 

O W N E D H O M E S : 
N u m b e r in 1930 
Number in 1934 
M e d i a n value 1930 
M e d i a n value 1934 

R E N T E D H O M E S : 
Number in 1930 
Number in 1934 
M e d i a n rental 1930 
M e d i a n rental 1934 

A L L H O M E S : 
M e d i a n rental, including es t imated rental value 

of owned homes, 1930 
Same for 1934 

21,393 1 1,477 41,61 1 28,504 37,524 28,379 22,799 
21,544 16,619 39.532 50,193 51,581 31.463 2 4 7 8 9 

0.7% 44.8% - 5 . 0 % 76 .1% 37.5% 10.7% 8.7% 

5,887 4,637 10,1 19 11,695 11.184 7,593 6,004 
6,523 5,045 9,523 12,524 12,380 8,177 6,648 

636 408 —676 829 1.196 584 644 
366 124 498 1.390 823 637 370 

6,477 5,595 10,727 12.584 12,188 7,946 6,618 
1,074 I .OII 2,551 2.174 3,569 1,097 898 
6,157 4,921 9,025 11,134 I I . 5 5 7 7,540 6,278 

320 674 1,702 1,450 631 406 340 
72 238 985 474 61 104 53 

148 262 353 421 170 90 49 

25 yrs. 19 yrs. 31 yrs. 15 yrs. 23 yrs. 40 yrs. 39 yrs. 
3 3 % 3 % 5 3 % 2 2 % 37% M % 67% 
4 3 % 4 6 % 41% 4 6 % 4 6 % 4 3 % 4 7 % 
15% 2 0 % 24% 2 3 % 19% 11% 9% 

2.9% 6.1% 4.9% 3.9% 1.7% 1.9% 1.2% 
9 % 9 % 32% 12% 15% 3 % 14% 

3,794 3,615 7,808 7.429 9.988 4.287 2,904 
499 699 526 623 2,805 69 24 
210 477 126 2,434 4,102 59 123 

1.364 1.410 2,409 1,958 4,444 224 114 
1,559 1.721 3.418 3,446 5,252 2,055 1,521 
5.170 4.782 9,726 10.571 10,293 8,813 5,550 
1,678 1.872 3.231 5.233 5.61 1 2,470 1,758 

3,462 2,795 4,073 5.571 4,290 2,159 2,474 
4.241 3,695 5.296 7.437 5,878 5,992 4,295 
3.857 3,337 4.286 5.1 13 5,100 3,169 3,113 

970 850 1,177 3.312 1,316 1,358 1.322 

2.891 1,844 3.995 4.428 3,496 2,912 2,469 
2,912 1,865 4.084 3,498 3,577 2,868 2,599 

$3,772 $3,197 $2,605 $5,838 $5,709 $5,419 $6,635 
$2,815 $2,214 $1,927 $2,485 $3,604 $3,692 $5,802 

2,853 2,710 6,060 7,122 7.406 4,528 3,469 
3,565 3.730 6,629 9,086 8.61 1 5,101 4,319 

$26.62 $25.48 $25.83 $23.06 $14.38 $22.09 $25.13 
$20.33 $17.41 $16.37 $13.47 $1 1.40 $18.90 $22.33 

$31.30 $26.80 $25.22 $30.00 $21.96 $29.20 $36.13 
$23.74 $18.50 $17.79 $15.34 $14.44 $22.87 $28.12 
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THE U . S. Department of Commerce has released preliminary statements on 
the results of seven real property inventories taken in the earlier months 

of this year. The seven cities thus far reported are all small cities, ranging 
from 16,000 to 51,000 in population in 1930. Three are in the Rocky Moun
tain States (Boise, Butte and Casper), two in the Carolinas (Asheville and 
Columbia), and two in New England (Nashua and Burlington). It is obvious 
that the data furnished by these seven cities are too limited for general con
clusions, but it is worth while to summarize the figures that are at hand. Such 
a summary can indicate a method of study of later survey reports, and may 
point to some tentative observations of value in reaching conclusions on more 
complete data to be obtained when more cities have been reported on. 
P O P U L A T I O N A N D F A M I L I E S : Five of the cities were growing cities from 
1920 to 1930; Boise, Idaho, was stationary; Butte, Montana, lost population. 
Al l but Butte gained in population from 1930 to 1934, and Butte continued to 
lose. It is significant to note that the other six cities gained 4,277 families and 
that they have 3,710 extra families living doubled-up in family quarters. It 
raises a suspicion that the population gains consisted very largely of unem
ployed persons who left the larger cities to go back to the small towns and live 
with relatives. 

D W E L L I N G S (Housing shortages and surpluses) : The seven cities have 
60,820 families and 62,13 5 dwelling units, of which 1,498 are rated as unfit 
for use. In five cities the number of families exceeds the number of dwelling 
units rated as fit for occupancy: Boise, Asheville, Columbia, Nashua, and Bur
lington. O n this showing it may be concluded that these five cities have real 
housing shortages; just how effective the immediate demand would be is de
pendent on the permanency of the new population and the important ques
tion as to whether the overcrowded families are financially able to build or 
rent new quarters. In Casper the excess of habitable dwellings over families is 
15 per cent; in Butte, 9 per cent. Even in these two cities the proportion of 
crowded dwelling units is practically the same as in the other five. It is to be 
noted that Butte is the only city in which dwelling units vacant 1 year or 
more greatly exceed the number rated as unfit for use. 
A G E A N D S T R U C T U R A L C O N D I T I O N (The market for repair work) : 
All the cities have large numbers of buildings needing minor repairs, the per
centages of such buildings ranging from 41 per cent to 47 per cent. Here is 
a potential market for small work, in so far as the properties and their owners 
can stand the expense. 
There is a very striking variation in the percentage of buildings needing struc
tural repairs; the lowest percentage being in Nashua and Burlington, which 
have many more old buildings than the other cities. The city with the fewest 
old buildings, Asheville, has the second highest percentage of buildings needing 
structural repairs. Obsolescence is thus much less a matter of age than of 
sound structure and proper maintenance. There does not seem to be any defi-
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nite relationship between the need for structural repairs and the proportion 
of masonry structures. 
M O D E R N C O N V E N I E N C E S : O n the matter of central heating, variations 
of climate are an important factor, as between the seven cities. Nashua and 
Burlington have rather surprisingly large numbers of houses without central 
heating, and rather high standards in other respects, including relatively high 
rent and property value scales. On this indication there would appear to be 
a market for modern heating units in these two towns. With respect to other 
modern conveniences, it is impossible to state from the evidence shown 
whether their lack indicates any large potential market or merely a low living 
standard. Comparison of these figures with the prevailing rent scales inclines 
one toward the latter conclusion. Lack of garages does not indicate much de
mand for new garages if we compare the figures lower down in the table which 
show the car capacity of existing garages well above the number of cars owned. 
V E G E T A B L E G A R D E N S : One family in every six had a vegetable garden in 
1933. The largest proportion of families having gardens was found in Ashe-
ville, where rent drops were worst and other factors indicate depressed con
ditions and low living standards; the large number of gardens probably indi
cates a large proportion of subsistence gardening. Such figures as these will 
be extremely valuable if collected again at a later date to indicate whether 
there is a trend toward greater interest in gardens. It will be interesting to 
compare with these the figures for the larger cities. 
H O M E O W N E R S L I I P : The numbers of owned homes remained practically 
the same since 1930 in all the cities, whereas the numbers of rented homes 
(including vacant ones for rent) increased. Even reduced values and low con
struction costs have not tended to increase ownership. 
V A L U E S A N D R E N T A L S : The median values shown are only rough indica
tors, but useful for comparative purposes. The greatest deflation in values 
and rentals took place in Asheville, the least in Burlington. In 1934, median 
values were under $3,000 in 4 out of the 7 cities; median rentals were less 
than $20 per month in 5 out of the seven. The figures here given on estimated 
rental equivalents of all homes are merely a device for setting up a single index 
for comparisons as between the cities. They are partial indices of incomes and 
living standards of the communities, and should be so considered in connec
tion with the figures on lack of modern conveniences. 
G E N E R A L C O N C L U S I O N : These 7 reports indicate the existence within 
the 7 cities of potential demand for new houses, for minor repairs, for struc
tural repairs and, possibly, for modernization. Immediate demand is limited 
by fairly low living standards in some of the places and by current conditions 
of employment and income of the people. Credit on easy terms would prob
ably develop a reasonable amount of business. 

The indications as to rentals and lack of modern facilities should be of interest 
to the sociologist as well as to the architect, the builder and the real estate man. 
They indicate a future potential demand that is dependent on considerable 
increases in the incomes of the people. 
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B U I L D I N G T R E N D S AND O U T L O O K 

_ V C I ] G«] U i O 

B U I L D I N G D U R I N G 12 M 0 N T H S — A P R I L . 1933 - M A R C H 
1934. I N C L U S I V E . Corresponding twelve months ended March 
1935. taken as base. S H A D E D A R E A : B E L O W B A S E 
U N S H A D E D A R E A : A B O V E B A S E . Fioures denote per 
centage change (rem bate. Floor space for new building con 
tracts. 37 states east o( the Rocky Mountains. Permit valua 
tloni (or Rocky Mountain and Pacific coast states. Map. copy 
right American Map Co.. N. Y . Authorized reproduction No. 5025 

B Y L . S E T H S C H N I T M A N 

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

F . W . D O D G E C O R P O R A T I O N 

PRIVATE CONSTRUCTION SHOWS C A I N 

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

F . W . D O D G E C O R P O R A T I O N 

C O M P O S 1 T E P R 1 C E S 

T h i s M o n t h Y e a r 

M A T E R I A L M o n t h A g o A g o 

P o r t l a n d C e m e n t . . $ 2 . 3 0 S 2 . 2 6 $ 2 . 0 5 

C o m m o n B r i c k . . . . 1 2 . 3 6 1 2 . 3 6 1 1 . 7 0 

S t r u c t u r a l S t e e l . 1 . 6 5 1 . 6 5 1 . 6 0 

1 6 . 4 8 1 6 . 5 0 1 5 . 4 8 

The prices in this tabulation enable one to visualize 
at a glance the main trend of the material market. Their 
significance does not extend beyond that point, and the 
explanation should be read carefully. 
Prices given in this comparison are composite and do not 
in all cases refer to one item. For instance, the price of 
structural steel is the composite of prices of shapes and 
plates f.o.b. Pittsburgh; the priceof lumber is a composite 
of five items of Southern pine and five items of Douglas fir 
f.o.b. mill; the price of cement is a composite of prices in 
fourteen different cities per barrel, carload lots, to con
tractors; price of brick is composite in fourteen cities per 
M , delivered on the job. 

c 
\ ^ ,^ onstruction awards reported in the 37 Eastern States 
during April were more than twice as large as those recorded 
for April, 1933, but registered a decline of 26 per cent from 
the volume shown for March of this year. Gains over a year 
ago were shown in each of the thirteen major territories of the 
area east of the Rocky Mountains. Declines from the preced
ing month were recorded in all territories except New England, 
the Central Northwest and Southern Michigan. 
Privately-financed construction awards in April totaled $56,-
252,900. This was a higher volume for private construction 
projects than has been reported for any month since August, 
1933, and compares with $52,405,600 for March of this year 

and only $38,933,800 for April, 1933. At the same time pub
licly-financed contracts totaled $75,158,900 in April; this was 
a decline of about 40 per cent from the volume registered in 
March, but was more than four times as great as the total 
reported in April of last year, before the advent of the P W A 
program. 
Total contracts for construction in the 37 Eastern States, both 
public and private, let during the elapsed four months of 1934 
amounted to $592,937,600. This contrasts with a total of only 
$252,599,800 for the corresponding four months of 1933. 
Contemplated new work reported in April amounted to $319,-
721,600, as compared with $409,073,100 for March and 
$132,566,200 for April, 1933. 
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W A G t RATtS 

BUILDING COSTS COMPOSITE 

MATERIAL PRICES 

1 9 2 0 I - J : ! 1^22 1 9 2 J 1924 1925 1 9 2 6 1927 1 9 2 8 1 9 2 9 1 9 3 0 19)1 1 9 ) 2 1 9 ) ) 1953 

WM 

W H O L E S A L E 
PAINT 
MATERIALS 
There is l i t t l e l ike
l i h o o d o f f u r t h e r 
i m p o r t a n t p r i c e a d 
vances over n e a r b y 
m o n t h s . 

RIC INDEXES 
LUMBER 

L u m b e r pr ices have 
a b o u t reached the 
level where I m p o r -
tan tsa les resis tance 
m u s t b e e n c o u n 
t e r e d . 

1934 

BRICK 
AND TILE 
P r i c e s f o r c l a y 
p r o d u c t s a p p e a r to 
be n e a r i n g p o i n t 
w h e r e t h e y w i l l 
mark the b e g i n n i n g 
of a d e c l i n i n g ten
d e n c y . 

- J 
I9J4 

80 h i 9 n 

50 

CEMENT 

N o i m p o r t a n t a d 
vances in c e m e n t 
f r o m c u r r e n t levels 
a p p e a r l i k e l y in 
n e a r b y f u t u r e . 

STEEL 

Prices f o r s t r u c t u r a l 
shapes a p p e a r t o 
h a v e s t ab i l i zed a t 
cur ren t l e v e l s f o r 
the nearby m o n t h s . 

OTHER 
MATERIALS 

The l i m i t o f the re
cen t r e c o v e r y in 
b u i l d i n g mater ia l 
p r i c e s s e e m s t o 
have been reached 
f o r the t i m e b e i n g . 

J F M A M ] J A S O N D 

1926 MONTHLY AVERAGE 

J h M A M J J A S O N D J F M A M J J A S O N D 

= 100 

M A T E R I A L P R I C E S , B U I L D I N G W A G E R A T E S AND B U I L D I N G C O S T S C O M P A R E D 
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ILLUSTRATED NEWS 

B O U L D E R D A M 

A s t e e l w o r k e r a t o p c a h l e w a y t o w e r on t h e N e v a d a r i m o f 

B l a c k C a n y o n a b o v e B o u l d e r d a m s i te . T h e P u b l i c W o r k s 

A d m i n i s t r a t i o n a l l o t t e d $38,000,000 to t h e B u r e a u o f R e 

c l a m a t i o n to c o n t i n u e w o r k on t h e B o u l d e r C a n y o n p r o j e c t . 

P R O M E T H E U S W I T H Z O D I A C 

T h e P r o m e t h e u s F o u n t a i n i n t h e S u n k e n P l a z a i n R o c k e f e l l e r 

C e n t e r , N e w Y o r k C i t y , h a s j u s t b e e n c o m p l e t e d . D e s i R n e d 

b y P a u l M a n s h i p , A m e r i c a n s c u l p t o r , t h e b r o n z e f o u n t a i n 

g r o u p d e p i c t s P r o m e t h e u s , l e g e n d a r y c o n t r i b u t o r o f f i re , 

b e a r i n g the g i f t , d o w n to m a n k i n d . P r o m e t h e u s , t h e c e n t r a l 

figure, i s t w o a n d o n e - h a l f t i m e s l i f e s i z e . T h e t w o b a s i n s 

o f t h e f o u n t a i n a r e o f p o l i s h e d D e e r I s l a n d g r a n i t e a n d the 

b a c k w a l l i s o f r e d B a l m o r a l g r a n i t e . W a t e r s p i l l s o v e r the 

l i p o f t h e u p p e r b a s i n i n t o t h e l o w e r b a s i n w h i c h i s s i x t y 

feet w i d e a n d s i x t e e n fee t a c r o s s . T h e f o u n t a i n is c e n t e r e d 

a g a i n s t the w e s t w a l l o f t h e S u n k e n P l a z a i n t h e m i d d l e 

b lock of the d e v e l o p m e n t b e t w e e n 49th a n d ."iOth s t r e e t s . I t 

w i l l be i l l u m i n a t e d w i t h floodlights at n i g h t a n d v i s i b l e at 

a l l t i m e s f r o m F i f t h A v e n u e . 

Samuel H. C.ottsclui 
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A U T O M A T I C D O O R S I N 
P E N N S Y L V A N I A S T A T I O N 

A p h o t o e l e c t r i c c e l l m e c h a n i s m a c t u a t e s t h e n e w d o o r s 

in the P e n n s y l v a n i a S t a t i o n , N e w Y o r k C i t y , i n s t a l l e d 

by s p e c i f i c a t i o n of M c K i m , .Meade a n d W h i t e , a r c h i 

tects . T h e d o o r s h a v e p l y w o o d c e n t e r s c o v e r e d w i t h 

red F"ormica r e f i n i s h i n g s t o c k v e n e e r , i n l a i d w i t h b l a c k 

l i n e s . 

Anderson 

A N E W S T E E L H O U S E 

T h e f i r s t o p e r a t i n g s u b s i d i a r y o f U n i v e r s a l H o u s e s , 

I n c . , h a s been o r g a n i z e d r e c e n t l y i n K a n s a s C i t y , 

M i s s o u r i . T h i s l o c a l c o m p a n y i s n o w e n g a g e d i n erec t 

i n g U n i v e r s a l t y p e n o n - s t a n d a r d i z e d s t e e l h o u s e s , f o l 

l o w i n g a m e t h o d of c o n s t r u c t i o n e v o l v e d b y J o h n H . 

M i n e r , s t r u c t u r a l s t ee l e n g i n e e r . S t a n d a r d p a r t s c o n 

s i s t o f d o o r , w i n d o w , c o r n e r , a n d p l a i n p a n e l s ; roof 

t r u s s e s ; f l o o r b e a m s ; a n d a l l o t h e r i t e m s f o r the e r e c 

t i o n of c o m p l e t e d h o u s e s , a s s e m b l e d on t h e f o u n d a t i o n 

l i k e a n o v e r - s i z e d E r e c t o r t o y , b y t r a i n e d e r e c t i o n 

c r e w s of s i x m e n each . 

K N I C K E R B O C K E R V I L L A G E 

T h e e a s t un i t o f the f i r s t b u i l d i n g o f t h e K n i c k e r 

b o c k e r V i l l a g e , N e w Y o r k C i t y , n e a r s c o m p l e t i o n . T h e 

^ti.OOO.OOO F r e d F . F r e n c h b u i l d i n g p r o j e c t , w h i c h w i l l 

h o u s e 1600 f a m i l i e s i n (>000 r o o m s , i s s c h e d u l e d to be 

r e a d y N o v e m b e r 1. T h e t w o 1 5 - s t o r y u n i t s w i l l h a v e 

1.3,200,000 c u b i c feet o f b u i l d i n g s p a c e a n d 1,300,000 

s q u a r e feet o f f loor s p a c e . 

1 

T U B E S F O R A I R M A I L 

H'right 

I L L U S T R A T E D N E W S 

I n the N e w Y o r k G e n e r a l P o s t O f f i c e a h i g h - s p e e d 

u n d e r g r o u n d m a i l t u b e s y s t e m s h o o t s s o m e 6,000,000 

l e t t e r s d a i l y to a K r t s o f t h e c i t y . I t i s t h i s t y p e of 

s e r v i c e t h a t w i l l be a p a r t o f a n e w s c h e m e e n a b l i n g 

a i r m a i l p l a n e s to s h o o t t h e i r m a i l t o t h e post off ice 

d e s t i n a t i o n f ive m i n u t e s a f t e r a p l a n e h a s l a n d e d . 
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T h e D i s t r i c t o f C o l u m b i a w a r m e m o r i a l 

in P o t o m a c P a r k h a s been c h o s e n by 

t h e a r c h i t e c t u r a l c o m m i t t e e o f t h e 

W a s h i n K t o n H o a r d o f T r a d e a s t h e m o s t 

o u t s t a n d i n g m e m o r i a l e r e c t e d i n the 

n a t i o n a l c a p i t a l i n t h e la s t t w o y e a r s . 

T h e m e m o r i a l , o f w h i t e V e r m o n t 

m a r b l e , is a G r e e k D o r i c t e m p l e l a r g e 

e n o u g h to a c c o m m o d a t e a n e i g h t y -

p iece b a n d . It w a s d e s i g n e d b y F . H . 

B r o o k e , a r c h i t e c t , w i t h H o r a c e W . P e a s -

lee a n d N a t h a n W y e t h , c o n s u l t a n t s . 

T h e 100th a n n i v e r s a r y o f t h e e r e c t i o n 

of M a n n i n g H a l l w a s r e c o g n i z e d a t 

B r o w n U n i v e r s i t y i n a p p r o p r i a t e e x e r 

c i s e s as a part o f the V i s i t i n g D a y P r o 

g r a m . M a n n i n g H a l l , n a m e d i n h o n o r 

o f J a m e s M a n n i n g , the first P r e s i d e n t 

o f B r o w n I ' n i v e r s i t y , w a s t h e t h i r d 

b u i l d i n K to be e r e c t e d o n t h e c a m p u s 

of the I ' n i v e r s i t y . II i s a n e x a m p l e o f 

t h e ( i r e e k r e v i v a l w h i c h i n f l u e n c e d 

A m e r i c a n a r c h i t e c t u r e d u r i n g t h e first 

fifty y e a r s of t h e 19th c e n t u r y . 

S T R E A M L I N E D . . . 
T h e t h r e e c a r s o f the n e w s t r e a m l i n e d U n i o n P a c i f i c p a s s e n g e r t r a i n , b u i l t o f a l u m i 

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

HOO-horse p o w e r i n t e r n a l c o m b u s t i o n e n g i n e d i r e c t l y c o n n e c t e d to a n e l e c t r i c g e n e r a 

tor , t h i s s u p e r - s p e e d t r a i n i s c a p a b l e of a m a x i m u m of 110 m i l e s a n h o u r . 

M o d e l o f t h e n e w O t i s " s t r e a m l i n e " 

e s c a l a t o r s — a n e x h i b i t a t t h e I n d u s t r i a l 

.Vrts E x p o s i t i o n , N e w V o r k C i t y . 

I— 

POWER V 
TYPE MOrOR 

ItiUlWAT POST 
OFFICE 

COMPARTMENT 

AIR CON 
OIIIONER 

BAGCAGE 
COMPART

MENT 

AUXILIARY 
HEATER 

CARS HINGED 
TOGETHER ON 
ARTICUUTED 

TRUCKS-CIOSEO 
YESriBUlES 

PASSENGER 
COMPARfMENI 

SEATING 60 
PEOPIE RE 

ClINING CHAIRS 

WASH 
ROOMS 

ENTRANCES 
WITH FOLDING 

STEPS 

PASSENGER COMPARTMENT 
SEATING 56 PEOPU 

TRAIN COMPLETELY 
AIR CONDIIIONEO 

ALL WINDOWS SEAK& 
aiAITER PROOF GLASS 

rSTAl LENGTH OF TRAIN 
204 FEET, 5 INCHES 
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PLAN or 

... Ps.wArc/ 

F L O O R M O S A I C 

M A M M A L 
D I A G R A M 

T h f e . xh ih i t i on h a l l floor mi»sai i - , 

s h o w n at l e f t , is h a s e d on the 

c l a s . s r o o m c h a r t , s h o w n be low 

T h e . H a r v a r d . M u s e u m of C u i n p a r a l i v e Z o o l o g y h a s m a d e a n 
c ' d i u a t i o i i a l i n n o v a t i o n i n i t s s y s t e m a t i z e d m a m m a l e x h i h i t s 
b y p r o j e c l i u } , ' on t h e floor o f t h e h a l l c o l o r e d l i n e s s h o w i n g 
t h e i n t e r - r e l a t i o n s h i p o f a l l t h e i m p o r t a n t o r d e r s i n the 
m a m m a l i a n k i n g d o m f r o m M a n d o w n to the e g g - l a y i n g D n c k -
h i l l P l a t y p u s . T h i s r e l a t i o n s h i | ) c a n bes t be i l l u s t r a t e d f o r 
e d u c a t i o n a l p u r p o s e s b y m e a n s o f a d i a g r a m m a t i c t ree . O n 
t h e w a l l o f t h e M u s e u m h a l l is a c h a r t s h o w i n g a t ree w i t l i 
v a r \ i n g c o l o r e d h r a n c h e s . T h e t i u n k o f t h e t r e e r e p r e s e n t s 
t h e . M a m m a l i a n I ' b y k n u ; t h e l a r g e r b r a n c h e s t h e z o o l o g i c a l 
o r d e r s w h i c h m a \ be d i v i d e d i n t o s m a l l e r b r a n c h e s o r s u b 
o r d e r s , a n d t h e s e in t u r n i n t o e \ e n s m a l l e r a n d m o r e c o m 
p a c t g r o u p s c a l l e d f a m i l i e s . 

B e c a u s e o f t h e s h a p e o f the e x h i b i t i o n c a s e s a n d t h e s i z e o f 
a n i m a l s l i k e t h e g i r a f f e , it h a s p r o v e d i m p o s s i b l e to a r r a n g e 
t l i e m so t h a t e a c h w o u l d o c c u p y t h e c o r r e c t p o s i t i o n i f the 
t r e e o f m a m m a l i a n r e l a t i o n s h i p w e r e p r o j e c t e d w i t h o u t d i s 
t o r t i o n o n t h e floor o f t h e r o o m . T h e n u i m m a l i a n f a m i l y 
t r e e m o s t u n i v e r s a l l y a c c e p t e d b y s c i e n t i s t s at t h e p r e s e n t 
t i m e , bowevei", h a s b e e n i ) r o j e c t e d in c o l o r e d l i n e s on t h e 
floor. 'I' l ie c o l o r s a r e i n e v e r y c a s e t h e s a m e Jis t h o s e in t h e 
t r e e c h a r t o n t h e w a l l a n d t h e m a i n l i m b s s p r i n g f r o m t h e 
s a m e r o o t o r c e n t r a l s t e m . I n t h i s w a y it is a s i m p l e m a t t e r 
to f o l l o w t h e b l u e l i n e on t h e floor to see w h o M a n ' s c lo se s t 
c o u s i n s ma.v be , o r t h e y e l l o w l i n e t h a t l e a d s f r o m t h e r o d e n t 
c a s e i f o n e w i s h e s to t r a c e t h e r e l a t i o n s b i i ) o f t h e b e a v e r 
f o i m d t h e r e w i t h the o t h e r g r o u p s o f m a n u n a l s . 
I n m a n y s y s t e m a t i c m u s e m n e x h i b i t s , e s p e c i a l l y i n L e n i n -
g r a i l a n i l M o s c o w , w a l l l i n e s a n i l c h a r t s a r e u s e i l but a r e 
flection o f s u c h a w a l l c b a i l w i t h the s a m e c o l o r s p a i n t e d 
o n t h e floor a n d l e a d i n g to t h e m o u n t e d a n i m a l s w i t h t h e i r 
c o m | » l e t e d e s c r i p t i v e l a b e l s h a s p r o b a b l y not been u s e d iu' 
f o r e i n a n u u n m a l i a n e x h i b i t i o n . 
T h e d i s t o r t i o n o f t h e c h a r t b e c a u s e o f e x i s t i n g s | )ace c o n -

i l i t i o n s r a i s e s t h e q u e s t i i m w h e t h e r the m u s e u m h a l l s h o u l d 
b e d e s i g n e d to a g r e e w i t h the c h a r t . . A c c o r d i n g to 11. .1. C o o l -
idge , J r . , o f t h e M u s e u m of C i i m p a i a l ive Z o o l o g y , '"Thi s i s a 
| ) r o b l e m w h i c h w o u l d be d i f l i c i i l t to s o l v e b e c a u s e e v e r y f e w 
y e a r s s c i e n t i s t s c h a n g e t h e i r v i e w s a b o u t a n i m a l r e l a t i o n 
s h i p s . T h i s d o e s no t , h o w e v e r , u s u a l l y a p p l y to the m o r e 
i m p o r t a n t g r o u p s ; but s o m e r e v o l u t i o n a r y f i n d a m o n g t h e 
f o s s i l s m a y c a u s e s u c h a c h a n g e a n i l t h e n w h a t w o u l d t h e 
a r c h i t e c t do u n l e s s h i s c a s e s w e r e o n l i t t l e r o l l e r s a n d c o u l i l 
b e m o v e d a b o u t ? " 

G O L D M E D A L A W A R D 
F o r t h e d e s i g n o f t h e K a d c l i f l ' e C o l l e g e L e c t u r e H a l l i n C a m 

b r i d g e , M a s s a c h u s e t t s , t h e firm o f P e r r y , S h a w a n d H e p b u r n 

h a s b e e n a w a r d e d the H a r l e s t o n P a r k e r G o l d M e d a l o f t h e 

B o s t o n S o c i e t y o f A r c h i t e c t s . T h e b u i l d i n g w a s first p u b 

l i s h e d i n T h e A r c h i t e c t u r a l R e c o r d i n O c t o b e r 1931. 

V 

\ 1 , _ sijeoutfiaMLiMetA 

PV«Tr8!«iNt SHOlC 

COPOlOCA 
AfiTIOOACTYLa 

P S i M A T E S 

CTYLA » 

DtRMOpTXRA 

INSECTIVORA 
r ' . r .ACC' i l tA 

NOMABTMBA - TUoULOENTATA 

OIAUT ShCWING 
RELATK)NShP5 or GROUPS 

0FMAMMAL5 MODIFIED 
FROM 6RL60RY 

bY 

6 M A L L E N ^ H J C O O L D G E J R 
1930 

• 

ROOENTTA, 

t^ARSyPlAUA 

MONOTRtMATfl 
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W E L D I N G I N T H E F O R D 

B U I L D I N G A T T H E 1 9 3 4 

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

N I G H T V I E W — R E N D E R I N G BY H U G H FERRISS 

F I G U R E 

T h e l-'ord K x p o s i t i o i i l i u i l d i n g h a s b e e n d e s i g n e d b y . A l b e r t 

K a h n , I n c . , f o r the W o r l d ' s F a i r i n C h i c a g o . T h e b u i l d i n g 

p r o p e r i s n i n e h u n d r e d feet l o n g w i t h a c e n t r a l r o t u n d a o n e 

h u n d r e d a n d t e n feet h i g h . T h e s m a l l w i n g o f t h e b u i l d i n g 

a t l e f t ( s o u t h ) w i l l h o u s e M r . H e n r y F o r d ' s p e r s o n a l h i s 

t o r i c a l e x h i b i t . T h e l a r g e r o t u n d a w i l l d i s p l a y t h e D r a m a 

o f T r a n s p o r t a t i o n , a n e x h i b i t o f v e h i c l e s r a n g i n g f r o m t h e 

e a r l y E g y j i t i a n C h a r i o t to t h e m o d e r n a u t o m o b i l e . T h e l o n g 

w i n g on t h e r i g h t ( n o r t h ) w i l l h o u s e t h e i n d u s t r i a l e x h i b i t s 

o f t h e F o r d M o t o r C o m p a n y a n d a g r o u p o f i t s p r i n c i p a l 

s u p p l i e s 

F r o m a s t a n d p o i n t o f s t r u c t u r a l d e s i g n , t h e r o o f f r a m i n g 

o v e r t h e t h r e e m o n i t o r b a y s o f the n o r t h w i n g o f t h e b u i l d 

i n g i s o f p a r t i c u l a r i n t e r e s t . I n | » l a c e o f t h e u s u a l m o n i t o r 

t r u s s e s , a c o n t i n u o u s I - b e a m i s c u t , b e n t a n d w e l d e d i n 

s h a p e . F i g . 1 s h o w s h o w t h e b e a m s w e r e c u t w i t h a t r i 

a n g u l a r n o t c h a n d t h e desire<l r a d i u s f o r t h e b o t t o m f l a n g e ; 

F i g . 2 s h o w s t h e b e a m b e n t i n t o p o s i t i o n ; F i g . 3 s h o w s t h e 

b o t t o m b e n d r e i n f o r c e d w i t h a s t r u t on e a c h s i d e o f t h e w e b 

a n d the w e l d i n g c o m p l e t e d . T h r o u g h t h e e m p l o y m e n t o f 

t h e s e c o n t i n u o u s b e a m m o n i t o r f r a m e s , f a b r i c a t e d b y t h e 

U . C . M a h o n C o m p a n y , D e t r o i t , t h e u s u a l m a z e o f s t e e l w o r k 

is i l i i i i i i i a t e d . g i v i n g t h e a p p e a r a n c e o f a n m c h h i g h e r c e i l i n g . 

F I G U R E 2 

F I G U R E 3 
A'o H fma nn-Fabry 
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American Museum of Natural III 

A H u g h F e r r i s s r e n d e r i n g o f t h e p r o p o s e d H a y d 

P l a n e t a r i u m i n New Y o r k C i t y - T r o w b r i d g e a n d 1 
i n g s t o n a r e t h e a r c h i t e c t s . 

F A M O I I . S T K . M I M . K I N A T I I K N S 
T O U K H E B U I l . T 
T h e l i t t l e t e m p l e o f N i k e on t h e A c r o p o l i s 
i s i l l d a n g e r o f c a v i n g i n . . \ r c h i t i c l s , i n 
v e s t i g a t i n g t h e f o u n d a t i o n s , r e p o r t e d t h e 
w e a k i u - s s o f t h e s l n i c t u r e . .As a r e s u l t o f 
t h e r e p o r t , a r r a n g e m e n t s a r e n o w b e i n g 
m a d e to l a k e d o w n the t e n i p l e a n d r e 
b u i l d t h e h a s i ' on w l i i e l i it s t a n d s . T h e 
t e m p l o w i l l t h e n be set u p a g a i n on t h e 
n e w , f i r m f o u n d a t i o n . T h e p r o j e c t is e x 
p e c t e d to r e q u i r e a y e a r . T e m p o r a r y r e 
m o v a l of t h e b u i l d i n g is w e l c o m e d b y 
a r e h a i ' o l o g i s t s , w h o see a c h a n c e to k a r n 
w h e t l i c r a s t i l l m o r e a n c i e n t s t r u c t u r e 
s t o o d o n t h e s i t e o f t h e T e n i p l e o f V i i t o i y . 
T h e N i k e t e m p l e w a s b u i l t a b o u t 410 B . C . 
a n d s t o o d u n t i l 1687, w h e n it w a s d a m 
a g e d i n the h o n d ) a r d n i e n l o f .Athens by 
t h e V e n e t i a n s . T h e T u r k s at t h a t t i m e 
t o o k t h e t e m p l e m a t e r i a l s to u s e i n b u i l d 
i n g a b a s t i o n . .About a c c u t u i y a g o . C u i -
m ! » n a n d ( I r e e k a r c h i t e c t s a t t e m p t e d to 
r e s t o r e t h e t e m p l e to i t s o r i g i n a l d e l i c a t e 
b e a u t y , but l a c k o f e x p e r i e n c e in t h i s t y p e 
<)f p r o b l e m r e s u l t e d i n a r e c o n s t r u c t i t m 
l a c k i n g i n p e n n a n e u c e . S t o r m s o r e v e n 
s l i g h t c a r t l n | u a k e s t h r e a t e n the e d i l i c e . 

S O C I K T Y O F C I I F . M I C A I . I N D U S T H V 

T h e s y s t e m w h i c h s u p p l i e s I h i - i s l a n d s o f 
B e r m u d a w i t h t u s h w a t e r w a s the s u h j e i t 
o f d i s i i i s s i o n at a m e e t i n g o f t h e A i n e r i -
e a n S e c t i o n of the S o c i e t y o f C h e m i t a ! 
I i u l i i s t r \ . h e l d j o i n t l y w i t h the . A m e r i c a n 
C h e m i c a l S o c i e t y , the I - ! l e c t r o c h e m i c a l S o 
c i e t y a n d t h e S o c i e t e d e C h i m i n i e I m l u s -
t r i e l l e .May in N e w A'ork C i t y . 
O i ' . \ V . I ) . T u r n e r , o f C o l u m b i a U n i v e r s i t y , 
w h o d e v e l o p e i l t h e s y s t e m , p r e s e n t e d a 
p a p e r e n t i t l e d " T h e B e r u m d a W a t e i -
W o r k s , " i n w h i c h h e d e s c r i b e d t h e s p e c i a l 
i u s t i i l l a t i o n n m d e n e c e s s a r y b y the s o i l 
c o n O i l i o i i s p e c u l i a r to t h e i s l a n d s . O n a 
v i s i t to t h e i s l a n d s h e c o n c e i v e d t h e idea 
o f a p p l y i n g h o r i z o n t a l w e l l s o r i u l i l t r a t i o n 
g a l l e r i e s f o r c o l l e c t i n g t h e s u r f a c e w a t e r s . 
T h e s y s t e m p r o d u c e d w a t e r f r e e f r o m s a l t 
h u t v e r y h a i t l . d u e to p e r c o l a t i o n t h r o u g h 
t h e c o r a l s a n d s t o n e . T h i s s y s t e m w a s 
t h e r c f u r e s u p p l e m e n t e d by a n e x t e n s i v e 
s o f t e n i n g p r o c e s s , a n d t h e r e s u l t a n t s o f t , 
f r e . s h . p u r e w a t e r is n o w h e i u g p r o d u c e d 
a n < l d i s t r i b u t e d t h r o u g h o u t t h e c i d o n y in 
a e « > n i p k ' t e s\ s t e m o f a s b e s t o s w a t e r m a i n s 
< l e s i { { i i ed to he r e s i s t a n t to t h e s e r i o u s 
e o i T o s i o n c o n d i t i o n s e x i s t i n g i n t h e s e s u b 
t r o p i c a l s e a i s l a n d s . 

Alexander Piaiiet 

e n T h e n e w .Munic ipa l . A u d i t o r i u m i n S t . L o u i s w a s f o r m a l l y d e d i c a t e d w i t h a p r o g r a m o 

i v - a c t i v i t i e s d u r i n g . \ p r i l 1I-2H. T h e b u i l d i n g f a c e s n o r t h a n d c o m m a n d s a v i e w of t h e e n t i r 

M e m o r i a l P l a z a . Phe . A u d i t o r i u m ' s o v e r a l l d i m e n s i o n s a r e 320 fee t f r o m east to west a n 

.TOO feet fr<)m n o r t h to s o u t h . I t s h e i e h t i s 1 6 8 f ee t f r o m the s t r e e t to t h e r i d g e l ine o 

t h e m a i n a r e n a . E x t e r i o r w a l l s a r e f a c e d w i t h B e d f o r d s t o n e in h a r m o n y w i t h t h e monu 

m e n t a l c h a r a c t e r o f the de s ign a n d in h a r m o n y w i t h t h e p r e s e n t M u n i c i p a l C o u r t s K u i l d l 

i n g . t h e new C i v i l C o u r t h o u s e a n d o t h e r M e m o r i a l P l a z a b u i l d i n g s . T h e a r c h i t e c t s a r f 

L a B e a u m e a n d K l e i n . 

A B C l l I T K C / r S P H O T F S T 
C H E A P B U I L D L V O S 
U s e o f c h e a p m a t e r i a l s i n Fe<leral h u i l d -
i u K s is o p p o s e d l i \ t lu' A n u r i c a n I n s t i t u t e 
o f . A r c h i t e c t s a n d the P r o d u c e r s ' C o u n c i l , 
a n a t i o n a l o r g a n i z a t i o n o f m a n u f a c t u r e r s . 
A r c s o l u t i i u i a d o p t e d b y both o r g a n i z a 
t i o n s a n d s e i d to P r e s i d e n t B o o s e v e l t p r o 
t e s t s a g a i n s t " a t r e n d in t h e ] ) l a n n i n g o f 
b u i l d i n g to c l u a p c n c o n s t r u c t i o n b e l o w 
t h e r e < i u i i » - n u n t s of w i s e e c o n o m y in 
c p u d i t y o f c o n s t r u c t i o n a n d u u i t e r i a l s . " 
T h i s p o l i c y w o u h l r e s u l t i n u n n e c e s s a r y 
i n c r e a s e in m a i n t e i u u i c e cos t s . t l u i t h N 
a d d i n g a e o r r e s | ) o n d i n g l y h e a v i e r b u r d e n 
u p o n t h e t a x p a y e r s a n d b u s i n e s s , it is 
c h a i ' g e d . 

" I t is d e s i r a b l e that the i n v e s t m e n t o f 
p u b l i c f u n d s s h o u l d he s a f e g u a r d e d h> i n 
s i s t i n g u p o n a(le<!uate s t a n d a i d s in c o n 
s t r u c t i o n m e t h o d s a n d m a t e r i a l s , w h i c h i s 
r e c o g n i z e d a s a f i m d a m e n t a l p o l i c y i n t h e 
t i n a n c i n g o f n o n - F e d e r a l b n i l d i n t j s . " t h e 
r e s o l u t i o n s a y s . 
• r i l e A n u ' r i c a n I n s t i t u t e of A r c h i t e c t s a n d 

t h e P r o d u c e r s ' C o u n c i l u r g e t h e F e d e r a l 
( i o v e r m n e n t to m a i n t a i n a p<dicy in the 
p l a n n i n g a m i e r e c t i o n o f I-'eileral b u i l d 
i n g s w h i c h w i l l not r e f j u i i e a r e d u c t i o n in 
un i t cost so d r a s t i c that s u i t a b l e s t a n d a r d s 
c a n n o t b e m a i n t a i n e d w h i c h a i e e<msis tenl 
w i t h s o u n d p r i n c i p l e s of i n v e s t m e n t a n d 
c o n d u c i v e to iippreciati<Mi o f good a r c h i 
t e c t u r e a n d to c o n i n n i n i t y lU'ide. 
" T h e I n s t i t u t e a n d the C o u n c i l do not 
a d v o c a t e e x t r a v a g a i u ' c i n hui ld in i , ' . but b e 
l i e v e that F e d e r a l b u i l d i n g s s h o u l d he 
p l a n n e d w i t h a v i e w to c o m b i n i n g u t i l i t y , 
m i n i m u m m a i n t e n a n c e e x p e n s e , a n d Hond 
e o n s t r u c t o n , w h i c h w i l l m a k e t h e m a 
s o u m i i n v e s t u i e u t . a n d w o r t h y e x a j u p l e s 
o f good a r c h i t e c t u r e . s y n d ) o l i z i n g t h e d i g 
n i t y a m i s t a b i l i t y o f t h e F e d e r a l ( i o v e r n -
m e n t w h e r e v e r t h e y ma> he e r e c t e d a n d 
r e g a r d l e s s o f t h e i r s i z e . " 

P B 1 . \ D K B O . M F A W A B D 
B o h e r t A . W e p p n e r , . I r . , t w e n t . v - s c v e n -
y e a r - o l d i n s t r u c t o r in a r c h i t e c t u r e at t h e 
C a t h o l i c I ' n i v e r s i t y i n W a s h i n g t < » n , h a s 
been a w a r d e d the I h u n e P r i z e f o r . A r c h i 
t e c t u r e , at the c o n c l u s i o n o f the a n n u a l 
c o m | ) e t i t i o n s p o n s o r e d b y the . A m e r i c a n 
. A c a d e m y i n H o m e . 

.A n a t i v e o f l . a k e w o o d . O h i o . .Mr. W c p p i u r 
b e g a n h i s col lege c a r e e r at N o t r e D a n u -
U n i v e r s i t v . w l u rc he l e m a i i u - d a y e a r , a n d 

w a s g r a d u a t e d f r o m the (^atludic U n i v e r 
s i t y , i n \ \ ' a 5 h i n g t o n , w i t h the ile.aree of 
b a c h e l o r «)f s c i e n c e i n a r c h i t e c t u r e . I n 
W a s h i n g t o n h e b e c a m e l a t e r a s s o c i a t e d 
w i t h the f i r m of M u r p h y & O l m s t e a d . 
l i e a l s o w o r k e d w i t h the l i r m o f \ \ ' a d d v 
H . \ \ o o d . 
The c o m p e l i t i o n p r o b l e m w a s a nuMUorial 
in M ' a s h i n g t o n to the F o u n d e r s o f t h e B e -
p u h l i c . s p e e i f v i n g a l o c a t i o n at the e n d of 
a m a i n p a r k v i s t a lU'ar the P o t o m a c B i v e r 
in c o n f o r m i t v w i t h the g e n e r a l | ) l a n f o r 
t h e f u t u r e d e v e l o p m e n t o f the c a p i t a l . 

P B 1 V A T 1 - : . M t C H l T K C T S T O D K S I C N 
F K D K B A L B U I L D l N t i S O V E B .«fi(t.Oni) 

P r i v a t e a r c h i t e c t s w i l l d e s i g n F e d e r a l 
b u i l d i n g s c o s t i n g nu)re t h a n ; K 
c o r d i n g to a n a n n o u n c e m e i d by the .Amer
i c a n I n s t i t u t e o f .Arch i t ec t s f ( d l o w i n g a 
c o n f e r e n c e o f I n s t i t u t e r e p r e s e n t a t i v e s 
w i t h o f f i c i a l s o f the T r e a s u r y D e p a r t m e n t . 
S t r u c t u r e s in t h e s n u d l e r c o n u n u n i t i e s i n 
v o l v i n g l i 'ss t h a n t h i s a m o u n t w i l l he 
p l a n n e d b y g o v e r n m e n t a r c h i t e c t s . 

I . o u i s L a B e a u n u ' o f S t . L o u i s , c h a i r m a n 
of t h e I n s t i t u t e ' s C o n n n i t t e e on P u b l i c 
W o r k s , d e c l a r e d i n a p r o g r e s s r e p o r t that 
t h e l o n g s t r u g g l e of the I n s t i t u t e to w i n 
r e c o g n i t i o n f o r o u t s i d e a i c h i t e c t s h a s re
s u l t e d i n t h e a d o p t i o n o f a TUVV g e i u r a l 
p o l i c y f a v f i i a h l e to the a r c h i t e d u r a l ju'o-
f e s s i t m . A p p o i n t n u - n t s of a i c h i t e c t s for 
c e r t a i n p r o j e c t s u n d e r the F e d e r a l b u i l d 
i n g p r o g r a m a r e e x p e c t e d s o o n . 

" T h e r e p r e s e n t a t i v e s of the I n s t i t u t e 
l i ear t i l . v e n d o r s e d t h e ( l O v e r n m e n U s pol i 
c i e s w i t h r e g a r d to s i m p l i f i c a t i o n o f de
s i g n a n d e c o n o n u e s o f c o n s t r u c t i o n . " the 
r e p o r t s a i d . " T h e y r e a f i i r m e d , h o w e v e r , 
t h e o b l i g a t i o n o f t h e ( l o v e r n n u - n t i n the 
e n c o u i a g e m e n t o f good a r c h i t e c t u r e , how
e v e r s i m p l e o r h o w e v e r p r a c t i c a l the pro-
posi 'd p r o j e c t s m i g h t be." 
T r e a s u r v o f f c i a l s w i l l s u h n n t a n out l ine 
o f p r o p o s a l s r e g a r d i n g fees , s t a n d a r d s of 
a r c h i t e c t u r a l t y p e s , a n d o t h e r m a t t e r s for 
t h e I n s t i t u t e to s t u d y , it w a s d e c i d e d al 
a c o n f e r e n c e h e t w i i i i B e a r . A d m i r a l C . . 1 . 
P e o p l e s . D i r e c t o r o f the new F e d e r a l P r o -
c u r t i u e n t D i v i s i o n , \ V . F . B e y n o l d s . ass i s 
t a u t d i r e c t o r , L . .A. S i m o n , s u p e r \ isin.i^ 
a i i h i t e c t . a n d I-'rank V.. B a l d w i n , s ecre larv 
o f t h e . \ m e r i c a n I n s t i t i d e o f . \ r c h i t e c t s . 
F . C . K e m p e r , e x e c u t i v e s e c r e t a r y o f t in 
I n s t i t u t e , a n d .Mr. L a B e a u m e . 
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B U I L D I N G 
P O I N T P L A N F O R 
T R A D E S R E C O V E R Y 

A national housing program was started on May 14 when President Roose

velt sent a message to Congress, proposing four major interrelated activities: 

(1) M O D E R N I Z A T I O N , R E P A I R A N D N E W C O N S T R U C T I O N . 

(2) M O R T G A G E I N S U R A N C E . 

(3) M O R T G A G E A S S O C I A T I O N S . 

(4) I N S U R A N C E O F B U I L D I N G A N D L O A N A S S O C I A T I O N S . 

Following the reading of the message identical bills carrying out the proposed 

plan were introduced in the House and Senate. 

At the same time Frank C . Walker, Executive Director of the National Emer

gency Council, made public supplemental information concerning the problem 

that is dealt with in the housing program which the Council recommended to 

the President and on which the legislation was asked. 
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A 
T H E P R O B L E M O F 

fter stating the extent of the decline in construction—from a 
former annual aggregate of $11,000 million to a present annual total of M O R T G A G E 
$3,000 million, and from a former annual remleufial comtructiou of 
$3,000 million to a present annual total of $300 million—Mr. Walker's 
report continues: I N D E B T E D N E S S 

Bcs/i/cs hehig accoiintahle at the present time for our largest industrial problem and 
our largest unemployment relief problem, tlw eonstruction industry is also aeeountable 
for our largest re?naining finaneial pri)blem. The real estate mortgage debt in the 
country as a whole is $43,000,000,000. This is the largest single class of outstanding 
long-tern/ indebtedness in the capital market. It is more than three times as large as 
the total railroad debt, four times as large as the total pulAic utility long-term debt, and 
four times as large as the total industrial long-term del?t. It is nearly as large as the 
combined totals of national, state, county, and municipal debt. 
Of this mortgage indebtedness, $21,000,000,000 or approximately half the total, is 
represented by individual mortgages on homes. Much of this huge home-mortgagi 
debt, furthermore, was created under the unsound financial practices that prei ailed 
during the boom conditions of 1922-29. Those unsound practices are now universally 
recognized and discredited. The most detrimental of them were the following: 
The practice of financing neu construction through the use of second mortgage 
financing at exorbitant costs. 
The practice of charging excessive fees, in addition to high interest rates, for the re
newal of maturing mortgages. 
The practice of making long-term loans on a fictitious short-term basis. That is to say, 
mortgages were written on a ttjree-year or five-year basis, but without any provision 
for their gradual repayment out of the income of the borrower; and they were ex
pected as a matter of course, by borrower and lender alike, to be renewed or refinanced 
at maturity. 
Oil ing largely to these unsound practices of the years 1922-29, the mortgage market 
has been unable to stand the strain of the depression or to share in the general recovery. 
In many sections of the country, active mortgage financing has virtually disappeared. 
New residential construction, even where it is fully justified, has from almost the be
ginning of the depression been drastically curtailed because of the inability of borrowers 
to obtain second-mortgage financing. It has also been difficult for borroivers to obtain 
the customary renewal or refinancing of maturing mortgages; and they have in nu
merous instances been pressed for heavy repayments at the time when they were least 
able to make them. 
B) 193 3, when the Home Owners' Loan Act was enacted, it was estimated that 10% 
of all mortgaged url?an homes had been foreclosed. Foreclosures were going forward, 
furthermore, at the rate of nearly 2 5,000 homes per month. Since then the fore
closure rate has declined to about 20,000 homes per month. To date the Home 
Owners' Loan Corporation has received 1,2 50,000 applications aggregating more than 
$4,000,000,000. 
These facts make it plain that the reorganization and reopening of the mortgage 
market is as vital to the free functioning of our financial institutions as is the resump
tion of construction to the reemployment of the huge army of workers that is noii 
(yeing carried on the relief roll. We have here, in fact, a sort of vicious circle. Unem
ployment is maintained at a high figure because of the absence of facilities for financ
ing new construction, while at the same time tlje financial f>urden of the existing mort
gage debt becomes increasingly difficult to carry because of the continuing large 
volume of unemployment. 
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I n the program recommended to the President by the National Emer- F O U R M E T H O D S 
gency Council, the mortgage problem is attacked by four different 
methods, all essential parts of an integrated whole. Together they are 
intended to encourage, in areas where new construction is economically T O S O L V E 
justified and where an economic demand is present, a resumption of 
building activity but under new and sound financial practices. 
Quoting the N E C report the four component parts of the program are: T H E P R O B L E M 

(1) M O D E R N I Z A T I O N . After five years of neglect of the ordinary maintenance of our residen
tial, commercial, and industrial properties, a widespread potential demand now exists 
for construction in the field of repair, renovation, and modernization. By providing 
definite incentives in the way of reasonable costs and advantageous credit terms, we 
can stimulate a renewal of activity and employment in the kind of construction, both 
urban and rural, in which substantial results can be most quickly obtained. A mod
ernization campaign and a plan of home-improvement credit have been proposed as a 
means of inducing the projiipf undertaking of this work. The modernization project 
would embrace commercial and industrial property as well as residential property. 
The special credits that have been proposed, however, would be limited to a maxi
mum of $2,000 each, and hence would be availed of for the most part by homeowners. 

(2) M O R T G A G E I N S U R A N C E . A plan of mutual mortgage insurance, under governmental 
direction, has been proposed as one of three principal means of reopening the mort
gage market. By insuring mortgages on existing homes up to 60 per cent of their cur
rently appraised value, we can induce private capital again to invest more freely in 
mortgages. By offering to insure mortgages on newly completed homes, but up to 
80 per cent of the appraised value, we can enable neiv construction to go forivard 
without any occasion for reviving the second-mortgage market. Mortgages ivould 
be insured, however, only where the insurance would be beneficial to the mortgage 
market. No construction of a speculative type would be eligible to mortgage insur
ance, nor would the insurance be granted in areas where there was an existing surplus 
of modern homes. New construction, therefore, would be limited to that which is 
economically justified in each community. In other words, new construction would 
for the immediate future be localized. Then as the modernization campaign got 
under way, and the general recovery program became further advanced, the justifiable 
demand for new construction would spread in an ever-widening circle. 

(3) M O R T G A G E A S S O C I A T I O N S . As another important means of reopening the mortgage 
market, the authorization of privately owned and operated mortgage associations, to 
be incorporated under Federal charter, has been proposed. By placing these associa
tions under rigid Federal supervision, and restricting their dealings to the insured 
mortgages, we can provide an effective means of attracting funds from financial cen
ters in which there is a surplus of capital for investment to areas in which local savings 
are insufficient to meet the requirements of home financing, and in which the local 
cost of such financing is therefore unduly high. In this manner the advantages of low-
cost, long-term financing can be spread to communities throughout the country. 

(4) I N S U R A N C E O F B U I L D I N G A N D L O A N A S S O C I A T I O N S . The insurance of the shares 
and certificates of sound building and loan associations has been proposed as still an
other important means of reopening the mortgage market. These institutions have 
bccti placed at an inequitable disadvantage since the insurance of bank deposits was 
put into effect at the beginning of the present year. By insuring building and loan 
savings, we can remove this disadvantage and again enable the associations to attract 
small savings for mortgage lending. 
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F I R S T TWO MONTHS U N D E R T H E 
H E C O D E O F F A I R C O M P E T E F I O N l O R T H E C O N S T R U C 

T I O N I N D U S T R Y W E N T I N T O E F F E C T O N M A R C H 2. T H E C O N T R A C T S SO F A R E E T 

U N D E R I T A R E O F C O U R S E T O O F E W IN N U M B E R A N D T O O L I M I T E D I N V A R I E T Y T O 

S U P P L Y A B O D Y O F E X P E R I E N C E U P O N W H I C H T O F O R M D E F I N I T E O P I N I O N S AS 

T O A D V A N T A G E S A N D D I S A D V A N T A G E S O F T H E C O D E . H O W E V E R , I T S H O U L D B E 

O F I N T E R E S T T O L E A R N W H A T I M P R E S S I O N H A S B E E N M A D E U P O N O N E O R T W O 

R E P R E S E N T A T I V E S O F T H E I N D U S T R Y I N E A C H O F A D O Z E N C I T I E S B Y T H E F I R S T T W O 

M O N T H S O F C O D E E N F O R C E M l X T . 

J O H N H . C O W P E R T H W A I T 
J . Sims Wilson and Company 
Cont rac tors and builders, Philadelphia 

So far the Code has had the effect of greatly increasing 
prices of work in our line and, as far as jve can judge from 
our own experience, curtailed the progress of con tem
pi a ted work. 
The advantages in theory may be all right, but since the 
depression our old clients, who practically make all their 
improvements from the income derived from their in
vestments, have been obliged to curtail because of the 
returns which they are now receiving and the uncertainty 
of the future. 
Again, the Code has made the individual mechanic, who 
has been temporarily laid o f f , enter the market as a free 
lance, with the owner purchasing all required material, 
while he furnishes labor alone. With prices arranged as 
per Code the individual can purchase all his requirements 
at exactly the same price as we would have to pay our ma
terial men, so you can readily see that it would be a physi
cal impossibility for us to compete along this line. 

E D W A R D P. F L A N N E R Y 
John N. Gi l l Construct ion C o . 
Philadelphia 

/// our opinion the Code will affect building costs only in 
so far as they have been driven too loiv under the effect 
of unrestrained and irresponsible competition. 
Prices will undoubtedly be increased, but it is probable 
that this increase will only be the amount that prices have 
fallen below actual cost of production. There does not 
seem to be any danger that the Code will afford any oppor
tunity to increase prices beyond this point until the vol
ume of work rises to somewhat near parity with the 
capacity of the construction industry. 
We do not see any real disadvtange in the Code require
ments, except the necessity of learning to operate under 
the Code; the advantage is very definite in tijat the Code, 
if enforced, will insure fair wages, which have always been 
paid by good construction firms with a competitive ad-
l iiiitage to the firms that did not pay fair wages; the 
l arious devices that have been used in purchasing to drive 
prices below cost, or fair costs, are prohibited and with 
any reasonable degree of enforcement can be prevented. 
One essential is the appointment of the proper persons to 
tlw various committees in authority, so that direct practi
cal and forceful measures can be taken to prevent viola
tion of Code requirements. 
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C O N S T R U C T I O N C O D E 
U P O N O N E P O I N T A L L T H E L E T T E R S W H I C H F O L L O W A R E A G R E E D ; N A M E L Y , T H A T 

T H E C O D E H A S I N C R E A S E D O R IS L I K E L Y T O I N C R E A S E T H E C O S T O F C O N S T R U C T I O N . 

S O M E E X P R E S S F E A R T H A T T H E I N C R E A S E W I L L D E T E R B U I L D I N G ; O T H E R S P O I N T 

O U T T H A T S U B N O R M A L P R I C E S A N D W A G E S D I D N O T H I N G T O S T I M U L A T E B U I L D I N G 

B E F O R E T H E C O D E W A S A D O P T E D . T H E L E T T E R S A R E I N D I V I D U A L L Y I N T E R E S T I N G 

A N D T H E M A J O R I T Y C O N T A I N S U G G E S T I V E E X P E R I E N C E S . H O W E V E R , T H E G R O U P 

A S A W H O L E D O E S N O T , A N D W A S N O T E X P E C T E D T O , W A R R A N T C O N C L U S I O N S O F 

G E N E R A L A P P L I C A T I O N . 

R U D O L P H S. A D L E R 
Hentz, Ad ier and Shutze, Archi tects 
At lanta 

/ think that the Code will increase, and already has ma
terially increased, prices in the industry. I think that the 
costs in the South particularly, tvhere labor has not been 
organized as it has in the northeast sections of the country, 
iL'ill be materially affected and at first will tend towards 
a certain amount of inefficiency. Although many large 
contractors disagree with this belief of mine, I still hold 
that labor conditions will be materially changed. 
Heretofore reinforcing steel for concrete was tied together 
by men particularly fitted in this trade but tvas placed 
either by carpejiters or common labor. Concrete was 
poured by common labor, whose maximum wage per hour 
in the very highest times was 2) cents. 1 have been told 
that in the organized sections of the country steel is 
matted together by specialized workers, as well as placed 
by specialized workers belonging to the trades unions. 
Ill house construction where steel columns or beams were 
used to support a heavy weight in the floor above, car
penters on the job were employed to set this steel and car
penters, brick masons or commotTiabor set steel angle 
lintels above tvindow openings on brick or holloiv tile 
veneer jobs. Now of course it will be necessary, if the 
trades unions enforce the letter of the law, to have a steel-
worker on a house job practically at all times during the 
erection of stud walls and floor joists as well as on brick 
veneer jobs if any steel occurs in the work. 
I am heartily in favor of the Code and believe that Article 
7 of Chapter 1 will be beneficial, in that unscrupulous 
owners will not be permitted to beat down bid prices. 
Article 3, Section 2, B-3 (a) would seem to void entirely 
the statjis of the draftsmen so far as a 40-hour week is 
concerned, and unless this particular sentence is clarified 
in the Architects* Code, would tvork to a great disad
vantage for the draftsmen. It has been common practice 
by many architects in the South to work men with high 
pay for ten, sometimes twelve, hours a day on rush work 
without extra compensation, which of course is totally 
unfair to the draftsmen. In fact, on rush work ivhere a 
job has been promised by our office, we have resorted to 
this practice possibly for a week before the job actually 
had to be finished; but we always gave the men a week or 
two of leisure after this rush work had been completed. 
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Irving Allen Fox 

T E M P L E H . BUELL 

Plank &• St oiler 

ELY J A C Q U E S K A H N 

/ . ^ueifel 

H . I . S C H E N C K 

Walton Studio 

S. A . L A Y T O N 

F R A N K D . C H A S E 
Frank D. Chase, Inc. 
Engineers and Archi tects 
Ch icago 

T E M P L E H . B U E L L 
T. h i . Buell and Company, Archi tects 
Denver 
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Code prices for materials are generally higher throughout 
the country than they were prior to the establishment of 
the Code. In many instances manufacturers are taking 
unfair advantage of the Code to increase costs beyond any 
reasonable level. Some Codes have practically no control 
over the retail prices. 
Building costs will be higher, too, under the Code because 
of labor regulations. 

First, it is generally conceded that the Code will raise 
building prices to a plane substantially higher than they 
are at present; that the advantages in this would far out
weigh the disadvantages inasmuch as, if building were 
dependent on price alone, there would have been more 
construction during the period such as we have expe
rienced during the past few years ivhen prices were on 
rock-bottom. 
It will permit the production of materials and the em
ployment of workmanship far in advance of the generally 
accepted standard of the past decade, resulting in build
ings in which the factor of depreciation would he reduced 
to a minimum and bring us to the time when we could 
more nearly approximate the craftsmanship which has 
characterized the great eras in architectural development. 
Second, the practical advantages or disadvantages in any 
particular Code requirements arc much mooted questions 
and although all trades and divisions of the industry have 
given a great deal of time and thought in their prepara
tion, the eventual solution can only be the result of the 
practical functionings of each, and the way in which each 
dovetails in with all others. 
The construction industry is a tremendous one in America 
and one in which changes must necessarily come slowly 
because of its character. 
The changes which have come into effect with the Code 
are in many instances momentous but are logical and will, 
I feel, redound to its great benefit. 
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E L Y J A C Q U E S K A H N 
Archi tect 
New York C i t y 

H A R R Y L S C H E N C K 
Schenck and Wi l l iams, Archi tects 
Dayton, Oh io 

S. A. L A Y T O N 
Layton, Hicks and Forsyth, Archi tects 
Oklahoma C i t y 

The Construction Code seems to aim in tivo directions: 
(1) the stabilization of costs for building which has 
already developed into rising prices, and (2) the very 
important matter of preventing unfair practice in the 
handling of estimates. 
Cutthroat competition has been the curse of a good deal 
of our work, and if the Code strengthens the position of 
those who really desire to maintain a high standard of 
accomplishment, it will have done an important service. 
It is sufficiently difficult in normal times to avoid the 
thought that estimates are not always bona fide and that 
the bidders assume that an adjustment is bound to be dis
cussed. Now that competition is so intense, the possi
bilities of bargain hunting become far more serious, with 
the result that, without the Code, every one concerned 
would be at a loss to feel certain of preliminary figures 
or final estimates. 
Of course, one of the great problems is the owner who, 
not being a member of the industry, is hard to control 
when he takes it into his hands to put pressure on his 
architect or builder. 

Ill our field the effect of the Code on building costs has 
been very promptly to bring the total cost of building to 
fully equal the peak prices. Since peak prices always were 
too high to justify any for??? of investment building, as 
well as home building, the effect is to discourage com
pletely all construction that is not a positive necessity. 
There are both advantages and disadvantages in the Code 
requirements too extensive to discuss in a brief paragraph. 
It is not to be denied that there have been many destruc
tive practices in the construction industry which need cor
rection. The Code presumes to remedy the custom of "bid 
peddling and chiseling'' which will be as impossible as was 
the enforcement of prohibition. 
The Code stipulates what architects must do to help en
force the contractor's code requirements, but, as we ittter-
pret it, contractors are not required to refrain from 
invading the field of the architect and may freely continue 
to furnish plans as well as construct projects of even 
major importance. 
It is our puspose to cooperate to the fullest extent tvhile 
the Code is in operation, but we have already observed 
certain methods of evading the code regulations, which 
seems to be the usual tendency follotving any measure of 
legislative reform. 

First, the effect of the Code on building costs will he 
materially to increase the cost of building. Second, as to 
the particular advantages or disadvantages of the Code 
as written, I cannot see that it will have any particular 
effect upon securing fair competition, because public 
sentiment seems to demand that contracts be let to the 
lowest bidder and public officials will not go against pub
lic sentiment and take due consideration of the character 
and Uihiiicial responsibility of bidders and award con
tracts fairly on this consideration. 
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i'ago 

ALBERT K A H N 

11'. B. Poynter 

H . E. H A N N A F O R D 

Irvinq 

BEN F. M c M U R R Y EMERY R O T H 

A L B E R T K A H N 
A l b e r t Kahn, Inc. 
Architec-ts and Engineers. Detroi t 

G O R D O N B. K A U F M A N N 
Arch i t ec t 
Los Angeles 

The Code is to becommended, particularly for its aid in 
preventing "bid peddling.'' As to its limitation on the 
permissible number of working hours, I am not so certain. 
Budding costs will no doubt be increased under the new 
regulations, but experience has proved that ruinously low 
costs never stimulate building. Neither do excessively high 
costs for that matter, but material men as well as con
tractors are entitled to a reasonable profit which, during 
the depression, has not obtained. Indeed, existing condi
tions have spelled bankruptcy for many. 
The Code will no doubt require revision after fair trial, 
but I am for it. 

The effect of the Code locally has been to increase costs 
without increasing the volume of building. 
Where fixed Code minimum prices are quoted, these 
appear to become adopted. The architect should not be 
placed in a position to recommend one firm where there 
is no difference in prices. The result is that the owner 
selects the weakest subcontractor and strikes a private 
bargain with him—to the detriment of the rest of the 
"competitors.'' That is the weak spot of all Code require
ments and will be until the control of prices is definitely 
eliminated. 

H . E L D R I D G E H A N N A F O R D 
Samuel Hannaford and Sons. Archi tects 
Cinc innat i 
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/// our opinion the Code will abolish the building indus
try's greatest evils and will be the means of preventing the 
fiirt/jer pauperizing of many reputable contractors. 
Article 7 and its various subsections, which prevent bid 
peddling, collusion between bidders and so on, are splendid 
provisions. 
It is obvious that construction prices will increase under 
t/je Code, but there are other reasons why prices will be 
higher. The industry has been impoverished for the last 
few years due to bid peddling and cutthroat practices, and 
it is time that conditions change. 
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B E N F. M c M U R R Y 
Barber and McMur ry , Archi tects 
Knoxville, Tenn. 

One thing of great importance resulting from the devel
opment and adoption of the Code and the activities of the 
ConstructioJi League is the unification and consolidation 
of the construction industry. In the past we have been 
operating as several separate and distinct groups, forget
ting that the designing and construction of huildings is 
one big industry. It is our opinion that the Code in opera
tion will do mtich to impress this fact. 
The effect of the Code on building costs has been to in
crease costs materially over the low point of early 1933, 
but we do not believe it tvill raise costs as high as the peak 
reached between 1926 and 1929, nor do we believe that 
the higher costs will be prohibitive or will prevent con
struction work going ahead when improvement of busi
ness in general supplies the urge. 
The most practical advantages obtained in the Code are 
embodied in Article 7 concerning Competitive Bidding 
Practices. If the regulations prescribed under this head
ing are enforced and lived up to in the right spirit by all 
parties concerned, much good will come from them. 

E M E R Y R O T H 
Archi tect 
New York C i ty 

In my opinion the effect of the Construction Code will 
be to raise the cost of buildings. This result was foreseen 
and, in as far as it provides better conditions in the hours 
and wages of labor, will on the tvhole be beneficial to the 
building industry, and function along the lines intended 
by the ''New Deal." 
My adverse comment on the Code is that one of the parties 
interested in construction—namely the owner and in
vestor—is not represented on the Authority, nor has he 
been heard from or considered in the making of the Code. 
I refer particularly to Article 7 (Competitive Bidding 
Practices). This section, while intended to stop bid ped
dling and bid shopping, is very apt to lead to bid collusion. 
One of my first experiences since the Code went into effect 
was a bid for some casement sash. Of the three bidders, 
each deals in different steel shapes, uses different fittings 
and different methods of manufacture, and yet the three 
estimates tvere identical to the penny and considerably 
higher than I had previously been able to get casement 
sash for. I do not claim there was any collusion in this, 
but had their estimates been double what they actually 
were, I should have been placed in the position of having 
to accept their bids. 
There is a difference between dishonest chiseling and nego
tiating, and I believe that negotiation is essential to any 
business. I also believe that more progressive methods are 
employed in the building industry when there is keen com
petitive figuring, and that the trade becomes slipshod 
tvhen liberal prices prevail. 
In my opinion Section 7 should be revised with due regard 
to both owners and builders and also the building trades. 
It would be sufficient for every purpose to provide that 
no work shall be taken at less than cost including a rea
sonable overhead. 
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M U N I C I P A L B U I L D I N G 
TO D E T E R M I N E T H E E F F E C T OF WIND P R E S S U R E S ON L A R G E BUILDINGS 
T H E B U R E A U OF STANDARDS HAS C O N S T R U C T E D THIS 5-FOOT MODEL OF 
T H E 1.250-FOOT E M P I R E S T A T E B U I L D I N G . T H E S C A L E MODEL, MADE OF 
ALUMINUM E X C E P T FOR T H E WOOD T O W E R . WAS DESIGNED TO B E 
T E S T E D AT VARIOUS POINTS. IT WAS MOUNTED IN T H E WIND T U N N E L 
AND WIND G E N E R A T E D BY A P R O P E L L E R WAS BLOWN AGAINST IT AT 
V E L O C I T I E S OF 27, 41 AND 55 M I L E S AN HOUR. A ROTATING T U R N T A B L E 
A L L O W E D T H E P R E S S U R E OF T H E A R T I F I C I A L STORM TO B E M E A S U R E D 
ON A L L S U R F A C E S AND AT A L L A N G L E S . T H E P R E S S U R E V A R I E S FROM 
POINT TO POINT. ACCORDING TO P R O F E S S O R C. L. HARRIS OF PENNSYL
VANIA S T A T E C O L L E G E . O V E R T H E L A R G E R PART OF T H E MODEL IT IS 
R E D U C E D . N E I G H B O R I N G S T R U C T U R E S ALSO H A V E AN ENORMOUS E F F E C T 
ON A S K Y S C R A P E R : T H E P R E S S U R E T E N D S NOT ONLY TO SHEAR AND 
O V E R T U R N A B U I L D I N G . B U T ALSO — A NOT G E N E R A L L Y RECOGNIZED 
F A C T — T O T W I S T . IN A B U I L D I N G T H I S T W I S T I N G F O R C E IS A P P L I E D 
F I T F U L L Y AND U N E Q U A L L Y B E C A U S E OF SURROUNDING S T R U C T U R E S . 

U. S. Bureau of Standards, American Standards AsA 
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R E G U L A T I O N S 
Rev ise Building C o d e s Now 

B y W I L L I A M L Y N C H M U R R A Y . A r c h i t e c t 

FE W building codes are in effect today that do not severely penalize build

ing construction. Even those codes adopted recently impose regulations 

which achieve only added construction costs, while those of a decade or more 

ago are for the most part entirely obsolete. These obstructions are retarding 

building activity now and unquestionably they will impede the programs 

which are certain to follow when building money becomes more readily avail

able. 

The era when money could be lavished on labor and materials, regardless of 

building costs, is gone. Construction activity will continue at its present low 

ebb regardless of improvement in other industries unless building regulations 

are revised to permit justifiable economies, based on the accumulated evidence 

of scientific tests and on experience, making possible a closer approach to the 

minimum consistent with safety. 

Low-cost housing and slum clearance should be holding the center of the con

struction stage in many cities right now. Instead, activity is being post

poned in most instances because of municipal building regulations which, if 

followed, would wipe out every possibility of making the buildings pay their 

own way. A n example of this is to be found in Philadelphia where the C i t y 

Planning Commission in attempting to eliminate code barriers has retained D . 

Knickerbacker Boyd to act as its director of code revisions. The Philadelphia 

building code was adopted in 1929. 

Before studying in detail some of the impositions to be found everywhere in 

building regulations, let us consider a significant statement made by the United 

States Senate Committee on Reconstruction and Production: "In almost every 

city where hearings were held statements were made to the effect that local 

building laws required more materials and refinements of workmanship than 

were justified. . . . They involve an additional cost of construction without 

assuring more useful or more durable buildings." 

PR O H I B I T I V E restrictions keep garage construction at a minimum. 

Buildings of this class in most instances are required to be fully-protected 

fireproof construction, regardless of size, location, dividing fire-walls or sprink

ler equipment. Reasonable regulations would encourage this type of building, 

which is quite a field when one considers the abundance of open-air parking lots 
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and the increased regulator)' measures being adopted to limit street parking and 

to break up all-night parking. 

Revision groups should give serious attention to the minimum requirements 

recommended for such structures by the Building Code Committee of the 

Department of Commerce. Their recommendations follow the very latest tech

nical thought on the subject and vary with specific site conditions, the type of 

construction employed, and whether or not sprinkler equipment is provided. 

Briefly, their recommendations are as follows: 

( A ) Fully-Protected Fireproof Construction: No restrictions. 

(B) Protected Construction (Light fireproof, as bar joists, etc.) : 

( 1 ) Not Sprinkiered. 2 5,000 to 50 ,000 square feet, when not over SO 

feet high. 

( 2 ) Sprinklered. 50 ,000 to 100 ,000 square feet. 

( C ) M/7/ Construction: 

( 1 ) Not Sprinklered 

(a) One story. 2 0 , 0 0 0 to 4 0 , 0 0 0 square feet. 

(b) Two story. 10 ,000 to 2 0 , 0 0 0 square feet. 

( 2 ) Sprinklered 

(a) One story. 4 0 , 0 0 0 to 8 0 , 0 0 0 square feet. 

(b) Two story. 2 0 , 0 0 0 to 4 0 , 0 0 0 square feet. 

( D ) Ordinary Construction: 

(!) Not Sprinklered. One story, 10 ,000 to 2 0 , 0 0 0 square feet. 

( 2 ) Sprinklered. One story, 2 0 , 0 0 0 to 4 0 , 0 0 0 square feet. 

( E ) Frame Construction: 

( 1 ) Not Sprinklered. One story, 3 , 000 to 6 , 000 square feet. 

( 2 ) Sprinklered. One story, 6 ,000 to 1 2 , 0 0 0 square feet. 

Site conditions, such as whether or not the lot is on the corner of two or more 

streets, accessibility for fire fighting, and the like, are the factors which deter

mine when the minimum square footage figures may be exceeded. 

A S much as 3 0 per cent can be saved in concrete sizes and concrete costs 

where tests based on performance are used instead of the antiquated 

method usually prescribed in building codes of basing concrete design on con

ventional low fiber stress limits. 

No material has received the intensive study during the last few years that 

has been devoted to concrete. In accordance with the water-cement ratio 

theory, tables have been worked out which serve as a guide in mixing for the 

particular strength desired. The use of the water-cement ratio not only elim

inates much of the guessworkin concrete, but also provides a reward for 

merit to those who work with laboratory control by permitting them to take 
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advantage of higher stresses as recommended by authorities everywhere. To 

secure economical and sure resuhs, requirements should be altered to conform 

to these new findings. 

Many cities still use a basic stress of 1 6 , 0 0 0 pounds per square inch in the de

sign of structural steel. If the conventional stress is raised to 1 8 , 0 0 0 pounds per 

square inch, as recommended by the country's most prominent engineers, it 

is estimated that a saving of 12 per cent can be accomplished on steel and 

steel erection costs. 

PE R H A P S one of the heaviest penalties imposed by building codes is in 

the stipulated live load minimums governing every type of structure. 

One authority states the case splendidly as follows: "Traditional live load fig

ures insisted upon in many codes suffer severely in the light of scientific inquiry. 

The simple process of weighing the contents of floors in typical occupancies 

has thrown light on the whole subject and has pointed the way to a more ra

tional treatment." 

The following study indicates that it is not unusual for a code to specify a 

required live load 8 to 10 times as great as the superimposed load can ever 

equal. 

A typical example is to be found in average requirements governing school

room floor loads. Several codes were selected at random and the average for 

classroom live load design was 82 pounds per square foot, some cities requir

ing as much as 125 pounds. 

The need for setting a more reasonable figure is apparent when it is considered 

that the maximum load that could possibly be placed in a classroom approxi

mates 28 pounds per square foot. This figure is based on a standard classroom 

23 by 32 feet with a capacity of 4 5 pupils and a floor area of 7 3 6 square 

feet. However, to arrive at an absolute maximum load, it was assumed that 

two adults were placed on each seat with 3 0 persons grouped around the walls, 

making a total occupancy of 1 2 0 persons having an average weight of 1 5 0 

pounds, or a total of 18 ,000 pounds. The weight of 4 5 desks at 4 0 pounds each 

adds 1,800 pounds; the teacher's desk was set at 4 0 0 pounds with an allowance 

of 10 pounds for each of the pupil's books, and 2 5 0 pounds added for odds 

and ends, or a grand total of 2 0 , 9 0 0 pounds. Instead of the 28-pound maxi

mum, the figure would have been only 10 pounds if the normal occupancy of 

45 pupils had been used in making the computations. 

There can be no excuse on any basis for requiring a live load minimum in ex

cess of 4 0 pounds per square foot in the design of schoolroom floors, and 

codes should be altered to conform to such standards. 
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T l 11 report of the Building Code Committee of the Department of Com

merce recommends that codes require wood floors in dwellings, to be de

signed to sustain a live load of 40 pounds per square foot, and floors of mono

lithic construction be designed for 30 pounds per square foot. This recommen

dation was made after much research and careful study. The heaviest furniture 

loads discovered by investigators were pianos, weighing up to 5 5 pounds per 

square foot, and bookcases weighing up to 170 pounds per linear foot, but in 

both cases the distribution was such as to bring the equivalent uniform load 

well below that recommended. The reported observations of many architects 

and builders are that the furniture and occupancy loads in residential types 

of structures seldom exceed 50 per cent of the recommended minimum design 

load, even in extreme cases. Regardless of such recommendations from authori

tative sources, 2 9 cities require minimum live load design of 50 pounds per 

square foot; 4 2 cities require 60 pounds; 4 require 7 0 pounds; 1 requires 75 

pounds, and so up the scale until 1 city is reached requiring 100 pounds. In 

other words, out of 109 codes studied, only 2 7 permit the use of reasonable de

sign figures. 

The same committee recommends that floors in office buildings be designed for 

a live load of 50 pounds per square foot. The recommendation also states that 

provisions shall be made in designing office floors for a load of 2 , 0 0 0 pounds 

placed upon any space 2 ^ feet square wherever this load upon an otherwise 

unloaded floor would produce stresses greater than the 50-pound distributed 

load. 

To ascertain the average requirement, 101 codes were studied. It was found 

to be 1 1 4 pounds per square foot. O f the cities 30 required a minimum live 

load design of 100 pounds, while 2 7 required a minimum of 150 pounds. 

In a recent investigation by an authority in an office building, it was found that 

the weight of furniture per square foot averaged slightly over 7 pounds, with 

the heaviest load totaling 1 1 ^ pounds. Al l files, desks and the like were con

sidered as being 100 per cent full or furnished with all necessary accessories. 

Weight of employees, computed at the rate of 1 5 0 pounds each, added 1 to 2 

pounds per square foot of floor area. 

Other investigations from time to time showed a somewhat higher average, 

and the committee took into full consideration heavier loadings in making 

their recommendations. 

In a crowded hospital ward the live load per square foot was found to be 9 

pounds. The Building Code Committee of the Department of Commerce and 

other authorities recommend a minimum live load design of 40 pounds per 

square foot. These facts do not alter the requirements in many cities which 
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call for designs far in excess of 40 pounds and even up to 150 pounds in sev

eral localities. 

One typical fireproof building, picked at random, was checked recently by 

the writer. The survey revealed that the total cost of the structure could 

have been pared 19 per cent by substituting for the local code requirements 

a live load design twice as great as the floors would ever be called on to sustain. 

In considering these various excessive Hve load requirements, it should be borne 

in mind that the effect is cumulative. The sum of the increased dead load and 

the excess live load represents the additional weight for which columns, foun

dation walls and footings must be designed, or if it is a wall bearing job, the 

walls may have to be increased to sustain the excessive beam loads. 

The added cost of overdesigned floor construction is strictly a penalty, and does 

not accomplish any constructive results. Certainly codes should be altered to 

remove such penalties by making them conform with authoritative recom

mendations such as those of the Building Code Committee of the Department 

of Commerce and other competent sources. 

A C O M P I L A T I O N by the Common Brick Manufacturers' Association of 

America of the allowable thicknesses of solid brick exterior walls as 

given in 113 building codes, discloses that 25 of the cities will not permit walls 

less than 12 inches thick in one-story dwellings, while 31 require walls not less 

than 12 inches thick in both stories of two-story dwellings. These conditions 

prevail regardless of the fact after extensive research the Building Code C o m 

mittee of the Department of Commerce recommends that exterior solid brick 

bearing walls of one- and two-story dwellings may be 8 inches thick when 

not more than 30 feet in height. Seventy-six building inspectors from various 

sections of the United States expressed their opinions recently on this subject, 

almost unanimously endorsing the use of 8-inch walls for one- and two-story 

brick dwellings. 

Such an unnecessary penalty placed on buildings of the dwelling class cannot 

help but retard construction in this field, while everything else is being done 

to promote it. 

It is difficult to believe, but true nevertheless, that of 84 building codes ex

amined, 30 do not distinguish between panel walls supported at every story 

and bearing walls or nonbearing walls not thus supported. Six codes recog

nize panel walls as a separate class, but require that their thickness for the lower 

stories be increased with the height of the building in the same manner as 

for walls not thus supported. No explanation is needed to emphasize the ridicu

lousness of such procedure. 

While it is virtually impossible to arrive at any percentage of cost which might 
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be saved on the average building if the requirements covering wall thicknesses 

were put on a scientific basis, it is reasonable to assume that the saving would 

approximate or surpass an ethical architectural fee for designing the structure 

and supervising its construction. 

SA F E T Y must not be sacrificed for economy. We are not advocating a 

compromise with unsafe or untried methods, but simply the enactment 

of sane regulations based on authoritative data. It is imperative that codes be 

made to require only common sense standards based on the latest engineering 

thought and trends, with the penalties to satisfy whims, and trade and labor 

organization fancies, abolished. 

It is definitely incumbent upon the architectural profession to take the lead in 

seeing that these reforms are instituted. By securing the aid of various civic 

organizations, it is not difficult to interest local authorities in making the neces

sary revisions. Inertia on the part of the architects has had much to do with 

the continuance of obsolete codes. When they become definitely interested and 

show their willingness to cooperate in securing common sense regulations, local 

organizations and local autliorities are usually ready to follow the lead. 

In organizing a committee to formulate a draft of a new code, care should be 

taken to secure a diversified group, which should include the following: archi

tect, structural engineer, sanitary expert, general contractor, chief of the fire 

department, master mason, master carpenter, and the head of the local build

ing bureau. It is essential to secure the services of a specialist in this field to 

assist the committee in avoiding common errors and to make available the 

latest information from research laboratories and technical organizations. It 

should be needless to state that it is entirely fallacious to think that copying 

the code of another city will achieve ideal results. 

Special consideration should be given to regulations governing multi - family 

buildings. Great emphasis, with government assistance, is going to be placed 

on housing during the next few years. Every artificial barrier should be re

moved by revision groups so that the full benefits to be derived from such 

structures may be obtained. The example that Philadelphia is setting should 

be followed by all progressive communities. 

A wealth of material is available from many sources to guide these revisions. 

The various publications of minimum requirements and recommended stand

ards by the United States Department of Commerce are invaluable in secur

ing data for this work. A publication by George N . Thompson, "The Prepar

ation and Revision of Local Building Codes," published by the Municipal Ad

ministration Service, contains much pertinent information, as the title sug

gests, and lists many sources of authoritative data. 
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Obsolescence as a Factor 
in Building Regulations 

In an article, Revision of Building Codes to Meet Changing Conditions, pub

lished in the November 2 5 , 193 3 , issue of The Real Estate Record and Builders' 

Guide, Frank Burton, former building commissioner of Detroit, analyzes three 

factors which must be considered by building officials in drafting regulations: 

( 1 ) What constitutes a proper measure of physical safety? 

( 2 ) What degree of fire resistance is adequate for structures presumed to 

be fireproof? 

( 3 ) What degree of permanence is necessary in a structure? 

The work of the Bureau of Standards and the Underwriters' Laboratory is 

directed toward supplying answers for the first two questions. The third 

question, according to Mr. Burton, has proved most difficult of all: 

The old viewpoint was that a house should be built to last for generations. Men built 
houses expecting that their sons and grandsons would use them. We know now that 
at least as far as American cities are concerned this point of view is wrong. Constant 
change in form, appearance and materials is demanded by popular tastes and, except for 
the slight recession due to the depression, this tendency grows stronger each year. Some 
have gone so far as to say that houses should be designed to last only a few years and 
should be replaced from time to time. . . . Building permits for such structures should 
be issued only for a short period at the end of which the structure should be dism.mtled. 
Building officials, so far as I know, have never seriously considered the propriety of 
giving a permit for a dwelling that was not constructed of what they considered 
permanent materials, in spite of the fact that when a frame house is erected on posts 
I t is known that the posts will rot in about 15 years, the sills in 2 5, the shingles in 12 
to 15, the siding in 3 5 to 40 years. Such a structure is hardly permanent. . . . 

A limited life-span for buildings, as a control device to prevent the accu

mulation of obsolete structures and to promote the optimum use of new designs, 

has been suggested by K . Lonberg-Holm in an article. Time 'Zoning as a 

Preventive of Blighted Areas (see the November 193 3 issue of T H E A R C H I 

T E C T U R A L R E C O R D , pages 3 4 0 , 3 4 1 ) : 

The socio-economic desirable life spans—as opposed to life spans determined by potential 
private profit, would at present probably be found in most cases to be less than ten 
years, and would vary according to flexible time-use zones based on latest findings of 
socio-economic trends. 

Time zoning would involve a license provision for the parking of any form of shelter 
for a given time on a given site, with the obligation for the erector-owner to remove 
the unit and clear the site when the license expired. The license could be renewable 
until occupancy became a public nuisance or liability. The licensee should be required 
to post bond with the city to insure compliance with the terms of the licensee. 
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M U N I C I P A L B U I L D I N G 
H I G H P R E C I S I O N E M E R Y T E S T I N G M A C H I N E . C A P A C I T Y 

2,300.000 P O U N D S IN C O M P R E S S I O N . 1,150.000 P O U N D S IN 

T E N S I O N . B U R E A U O F S T A N D A R D S . 

C O L U M N U N D E R T E S T IN 10,000,000 - P O U N D T E S T I N G 

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

T h e bui lding code program of the A m e r i c a n 

S t a n d a r d s Assoc ia t ion , described in the follow

ing ar t ic le , w a s the sub jec t of an address by 

Dr. A g n e w at the J o i n t Conference of B u i l d 

ing Off icials of A m e r i c a and the New E n g l a n d 

Bu i ld ing Officials Conference, held in Boston 

dur ing A p r i l . 

Unt i l 1928 the A m e r i c a n S tandards Assoc ia 

t ion w a s k n o w n as the A m e r i c a n Engineer ing 

S t a n d a r d s Commi t tee , or iginal ly organized by 

the A m e r i c a n Society of C i v i l E n g i n e e r s , the 

A m e r i c a n Society of Mechanica l Eng ineers , the 

A m e r i c a n Inst i tute of E lec t r ica l Eng ineers , the 

A m e r i c a n Inst i tute of Mining and Metal lurgical 

E n g i n e e r s . T h i s group served as a c lear ing 

house for nat ional s tandards and was soon ex

panded to include in its membership m a n y 

t rade and technical societies other than the 

organ izers . One of the chief funct ions of the 

. A E S C w a s to establish contact wi th inter

nat iona l s tandard iza t ion w o r k through the 

m e d i u m of the Internat ional S tandards Asso

c ia t ion . 

T o d a y the A m e r i c a n S tandards Assoc ia t ion has 

39 member-bodies , including severa l G o v e r n 

m e n t depar tments . It has approved 226 s tand

ards and safety codes as A m e r i c a n S tandards 

and has near ly 200 more in process of de

v e l o p m e n t 

i'. S. Bureau of Standards. American Standards .-tssociatioii 
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R E G U L A T I O N S 

BUILDING CODE ACTIVITIES OF THE 
AMERCAN STANDARDS ASSOC AT O N 

B Y P. G . A G N E W 

AT the time the Building Code Committee of the Department o f C o m 

merce was founded progress was beheved to be secured more q u i c k l y by 

recommending standards of practice i n those portions o f bui lding codes sub

ject to the greatest general cri t icism. This basic principle led to the develop

ment of the series of reports on the various phases of bui lding construction now 

so well known and recognized throughout the Uni ted States. These efforts 

have gone far in rationalizing bui lding code provisions and have resulted in 

laying a firm foundation fo r f u t u r e progress i n this field. 

Last summer representatives f r o m the Department of Commerce came to the 

American Standards Association w i t h a proposal that i t assume responsibility f o r 

certain standardizing activities previously carried on by the Government . 

Unforeseen events have delayed the t ime when i t seemed advisable to cont inue 

actively the work on building codes. That time is now at hand. 

A plan of cooperation has been developed w i t h the Bureau of Standards on va

rious phases of standardizing problems. The plan in a nutshell is this: the 

American Standards Association is to assume responsibility f o r the develop

ment of building codes; the Bureau of Standards is to furn ish whatever as

sistance i t can on research and testing in connection w i t h technical questions 

that may arise. 

The value of the Bureau's research and testing on fire resistance of construc

tion materials and assemblies, on the compressive strength of masonry walls, 

on mortars, on stucco, on w i n d pressures and on much of the equipment that 

goes in to a modern building, is well known . Many other laboratories have also 

added to the available supply of knowledge concerning building materials and 

appliances. W i t h o u t such tests, progress would be be made exceedingly d i f f i c u l t . 

I t seems especially fortunate that the Bureau offers to continue its excellent 

work in this field. 

J U N E , 1934 B U I L D f N G C O D E S 489 



490 

THOSE who are not familiar w i t h the activities of the ASA may not f u l l y 

understand its relationship to building codes. The most recent code pub

lished as an American Standard which is closely tied up w i t h building code 

regulation is the Safety Code for Elevators, Dumbwaiters, and Escalators. The 

f irs t edition was published in 1921 and was prepared by a committee of the 

American Society of Mechanical Engineers w i t h the assistance of manufac

turers, insurance carriers, and regulatory bodies. 

The practical application of this Code in the formula t ion of state regulations 

and municipal ordinances pointed the need f o r its fu r ther development. The 

American Society of Mechanical Engineers then requested the ASA to 

authorize a revision of the Code under its procedure. This was done through a 

sectional committee on which all the groups concerned were represented, and 

under the jo int leadership of the American Insti tute of Architects, the Bureau 

of Standards and the American Society of Mechanical Engineers. This sec

tional committee held meetings fo r two years and in 1 9 2 5 the revised code 

was published as an American Standard. 

A f t e r publication of this standard, the need fo r research and testing on the 

design and construction of auxiliary devices f o r elevators became more appar

ent. Consequently, a Subcommittee on Research Recommendations and I n 

terpretations was appointed. Under the auspices of this committee an exten

sive testing program was carried on at the Bureau of Standards and was 

financed by the industry through the Subcommittee. 

The results of this series of tests, the experience of State and Municipal 

officials w i t h regulatory provisions of the code, the ever-increasing need for 

more knowledge of elevator installation fo r high buildings, prompted the Sec

tional Committee to undertake a revision of the 192 5 code to c la r i fy some of 

the rules as well as to include those advances which had been made in ele

vator construction and installation. 

This second revision was published in 1 9 3 1 . A n important feature of this 

last revision was the character of the membership of the sectional committee 

responsible f o r the work. I t consisted of 3 7 members fully^ representative of 

the building, manufacturing, insurance, and governmental interests. 

A t many other points our work has been closely related to building regulation. 

The National Electrical Code and the National Electrical Safety Code have 

been approved as American Standards. Quite recently approval has been given 

to standards to safeguard building operations. Many other American Stand

ards concerning c iv i l engineering and bui ld ing trades, mechanical and electrical 

engineering f o r m important sections of the technical content o f building 

codes, such as the Fire Tests of Building Construction and Materials, and the 

Code on Vent i la t ing Standards now under way. 
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I n addition to the standards already mentioned, the ASA lias been instrumental 

in the development of specifications fo r materials used in bui lding construc

t ion. I t appears likely that material standards w i l l play an increasingly i m 

portant role in fu ture building codes. 

The relation of this considerable group of standards already completed or under 

way to building codes has been well summarized by a def ini t ion o f a bu i ld ing 

code given by George N . Thompson in a symposium on building codes*: 

"The building code is a medium through which standards—standards o f 

quality, standard methods of tests, and so on—may be correlated and 

made to func t ion as a smoothly w o r k i n g piece of machinery in the i n 

terest of protection of the puMic ." 

w 
I T H respect to building codes generally, a number of points have ap

pealed to me as a layman. In the first place, there appears to have been a 

decided tendency to perpetuate obsolete requirements. Evidence of this is given 

in the mimeographed circular entitled, "Status of Municipal Building Codes," 

compiled by the Bureau o f Standards. For 1 9 3 3 , according to this summary, 

108 cities had building codes 2 0 years old or over; 3 7 had bui lding codes 15 

to 2 0 years old; 2 1 6 had building codes 10 to 15 years o ld ; 4 2 0 had bu i ld ing 

codes f r o m 5 to 10 years o l d ; and 2 9 6 had building codes less than 5 years old. 

I n addition 4 5 3 cities reported that they had no building codes. A t least some 

of the requirements in these building codes must mean an added burden on 

the pocketbooks of fu ture bui lding owners. W h a t may be impor tan t , their 

provisions may not insure adequate protection of the public health and safety. 

Secondly, the burden imposed on a munic ipal i ty which has arrived at the point 

o f building code revision is enough to break the camel's back. A n excerpt f r o m 

the A M E R I C A N A R C H I T E C T f o r March, 193 2, illustrates this point : 

"The time and effort required to completely revise a bui lding code is dem

onstrated by a few statistics gathered f r o m the N e w Y o r k Bui ld ing Code 

Committee. The work was divided into six main parts, each under the d i 

rection of an architect, engineer, or contractor. T w e n t y committees c o m 

prising 125 individuals were formed, more than 4 7 6 committee meetings 

were held, of average duration of 3 hours, representing a total o f about 

1,420. The average attendance was 7, making a total of about 1 0 , 3 6 0 man 

hours. This did not include in formal conferences which i f included, i t has 

been conservatively estimated, would represent a total of over 2 0 , 0 0 0 man 

hours of labor in committee meetings, conferences and study." 

A n d this proposed New York Code has not yet been made law! Similar i n 

stances have occurred in Chicago and Detroi t , and perhaps on a lesser scale in 
*INDUSTRIAI STANDARDIZATION, i • • i i - • 1 

October, 1933, page if.1. municipalities all over the country . The situation becomes discouraging when 
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it is necessary fo r the f r u i t of technical effort to rot on the tree because poli

tics prevent its being harvested. 

W i t h the exception of the largest cities municipalities in general evidently 

have not had the staff, time, or funds to conduct the research essential in order 

to prepare amendments to building codes which w i l l keep them up-to-date, 

rational, and reasonably standardized. Most states have either neglected re

sponsibility in this connection or have not had the funds and facilities to un

dertake the task. 

The public attitude toward building regulation is almost too lethargic to men

tion. Recently Los Angeles rejected a bond issue to rebuild and strengthen 

school buildings in the face of the clamor raised by some citizens last year about 

unsafe schools and building regulations.'"' 

TH E increasing tendency to put provisions of bui lding codes on a perform

ance basis instead of attempting to lay down detailed requirements as to 

what is to be used is thoroughly sound. I t is an indication of the fu tu re trend 

of these documents. The day is rapidly passing when building codes can be 

drafted or revised by using shears and paste on those which are already ob

solete. N o r w i l l the practice survive in the end where small municipalities 

endeavor to cut down the code of a large c i ty to f i t their size. Construction 

progress maintains such a fast pace that building regulations, i f they are not 

to lag too far behind, must be founded on a systematic study of test data sup

plemented by experience in building design, construction and its supervision. 

The collection of the large amount of test data on building materials now 

extant, the bringing together at the start o f all interested parties, the ou t l in 

ing of necessary research programs, and the work of adapting this test data 

to regulatory provisions, would seem to be a task f o r a centralizing agency. 

Building code work should proceed f r o m the point where i t now finds itself. I t 

should not be necessary to retrace steps over much of the ground covered in 

the past. 

There is still need f o r more reasonable u n i f o r m i t y of fundamental require

ments i n building codes. Progress has been made, but i t has been slow due to 

the very nature of the work. Building codes must be conservative i f unscru

pulous builders are to be held to construction standards necessary for public 

safety. 

A t present bui lding construction needs all the help i t can obtain to reduce 

cost. Better buildings at reduced costs should encourage building and in t u rn 

provide more employment. I n the state of N e w Y o r k a project was started not 

long ago w i t h funds f r o m C W A to study all bui lding codes in the state. One 
* i ; N G l N E l i R I N G N E W S RECORD, l - ' i T I - I - • ! • ' 1 1 

M a r c h 29. 1934. page 422. objcctivc o i tlus work IS to pomt out whcrc improvements might be made tend-
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ing to lower the construction b i l l . 

A nation-wide program on housing w i l l soon be under way, according to re

cent reports. The salient features of this program have been summarized as 

follows: 

1. Modernization o f existing houses that are wor th the cost. 

2. Stimulation of new home construction that can be justified economically. 

3. Demolit ion of obsolete construction by discouraging repair o f such struc

tures and encouraging new construction. 

4. Repair and replacement o f industrial structures. 

The provisions of local bui lding ordinances w i l l have a direct bearing on much 

of this proposed construction. The question may arise, are present bu i ld ing 

code requirements too severe or too lax? Do they hamper construction by re

quir ing excessive amounts of bui lding materials or do they go to the other ex

treme and permit " jerry-building"? 

Representatives of a large research organization expressed the opinion a year or 

so ago, that local building ordinances might prove a stumbling block in the 

development of mass production o f houses. Whether this is so or not i t seems 

to focus attention on the importance of the detailed provisions o f bu i ld ing 

codes. A delicate balance must exist i f equity is to be done to all concerned. 

While construction is at a low ebb, i t would seem to be an excellent t ime to 

prepare f o r fu tu re act ivi ty. Architects, engineers and bui lding officials are 

better able to discuss the many phases of the subject when not overtaxed w i t h 

getting out plans for some irate owner or builder. 

Even when the technical problems have been solved and the d r a f t prepared, 

much may happen to bui lding codes when they are brought before a counci l 

f o r passage. I t seems reasonable that the defense o f code provisions w o u l d be 

made easier somewhat in proport ion to the completeness o f the representation 

inherent in their draf t ing . Certainly a councilman or mayor should be more 

convinced of the unbiased standing o f any particular code when he understands 

that such a code represents the combined view of experts f r o m all sections o f 

the country. This broad representation in the preparation o f bui ld ing o r d i 

nances offers a solution which should go a long way in removing the suspicion 

attached to many building codes in the past whether i t was justified or not . 

There w i l l always be need f o r improvement in bui lding codes, especially when 

considered on a national scale. Whatever can be done to broaden the base on 

which these codes are founded seems to me to be a step in the r igh t di rect ion. 

I t is my hope that wi th the cooperation of architects and others, the x \ m e r i -

can Standards Association can contribute to this end. 
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A merican Standards Association 

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

R A Z E D T O D E T E R M I N E S E V E R I T Y O F F I R E S A N D P R O 

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

P R O G R E S S D U R I N G T E S T T O D E T E R M I N E S E V E R I T Y O F F I R E S I N 

B U I L D I N G S . 

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

P A R T I T I O N S . W A L L O R P A R T I T I O N T O B E T E S T E D F O R M S O T H E R S I D E 

O F F U R N A C E D U R I N G T E S T . B U R E A U O F S T A N D A R D S . 

E X P E R I M E N T S C O N D U C T E D B Y 

U . S . B U R E A U O F S T A N D A R D S i 
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F I R E C O N T R O L 
IN THE DESIGN OF MODERN BUILDINGS 

B Y 

P A U L W. K E A R N E Y 

I he .irchitect's importance in fire control is fixed by the 
old adage, "It is easier to fight a fire at the drawing board than 
at the hydrant." The architect has the greatest influence over 
fire's two most vital factors: 

(1) Fuel. 
(2) Draft. 

Neither can be eliminated: both can be minimized, lessening 
the possibility of a sweeping blaze. But the man at the drawing 
board is apt to miss the objective unless he approaches the 
problem with at least a little of the practical fireman's viewpoint. 
The best introduction is afforded by a test the U . S. Bureau of 
Standards made when it burned down a pair of attached, five-
story, brick-and-timber buildings being razed for a park project. 
The structures were in fairly good repair, in the wholesale 
produce section of Washington and typical of a million other 
commercial and mercantile occupancies everywhere. The floors 
were reasonably stocked with packing boxes to simulate a 
tenancy, and a torch applied on the main floor. The stop-
watched progress of the unmolested fire was as follows: 

//; 5 minutes the fifth floor ivas involved; 
In 10 minutes flames belched from every window in 

both buildings; 
In 15 minutes the roof fell in; 
In 20 minutes the wooden floor joists were burning 

through; 
In 28 minutes [tart of the front wall fell; 
In 45 minutes all walls above the first floor were down. 

Too much emphasis cannot be placed on the first item: it is 
the critical factor in many serious outbreaks. At the Baltimore 
Post Building blaze in 1931 the whole structure was involved 
two minutes after the discovery of the fire; at the famous 
Binghamton clothing factory fire ten years ago, 3> employees 

H I D D E N D R A F T S P A C E S A R E T H E B A N E O F T H E F I R E M A N ' S 

L I F E . A F I R E M A Y B E E X T I N G U I S H E D I N 1 5 M I N U T E S B U T 

I T M A Y T A K E A N H O U R T O " O V E R H A U L " T H E P R E M I S E S . 

F O L L O W I N G T H E F U R T I V E S P A R K T H R O U G H A L L P O S S I B L E 

C O N C E A L E D A R E A S . T H E R E A S O N W H Y F I R E M E N T E A R 

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

T E C T S H O N E Y C O M B T H E M W I T H H I D D E N V O I D S ! 
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DEMONSTRATION OF THE "MUSHROOM F I R E " 

AT THE NEW YORK FIRE DEPARTMENT SCHOOL 

T H I S M O D E L R E P R E S E N T S T W O A T T A C H E D 5 - S T O R V F I R E -

R E S I S T I V E B U I L D I N G S S E P A R A T E D B Y A F I R E W A L L . A N O P E N 

S T A I R W A Y E X T E N D S F R O M M A I N F L O O R T O R O O F I N T H E 

R E A R . T H E F R O N T O F E A C H F L O O R I S S T O C K E D W I T H S M A L L 
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were dead within five minutes after the outbreak originated, and 
in thousands of less dramatic cases the building, if not its 
occupants, is doomed with equal rapidity. Tlie recent wave 
of New York tenement fatalities demonstrates these points quite 
graphically: the pity is that the average private dwelling is a 
worse firetrap than the old law tenement—and will continue to 
be so long as builders ignore the facts. 

The point is that fire's principal mode of travel is by con
vection. Heated air at around 1000° F . rises under great pressure, 
follows the ceiling in the original room and then sweeps up from 
there through every available artery. These may be the open 
stairwells, elevator and other shafts, or less obvious paths such 
as pipe recesses, belt openings, ventilating ducts, hollow walls, 
and so on. 

When and if the heated air can go no higher, it spreads laterally 
—"mushrooms" as the firemen say—banking up under its ob
struction and working downward again as pressure and volume 
mount. A t 1000° this air is igniting all combustible furnishings 
and trim in its uppermost reaches, starting another blaze upstairs 
and independent of the original flames. The classic demonstra
tion of this action occurred in a modern skyscraper with a 
minor basement outbreak in a cable shaft. The heat went up 
until blocked by a stone cut-off at the 4 5th floor; it then worked 
downward again until it reached an open door at the 36th 
story. Going up, the unobstructed heat naturally passed this 
opening: coming back under pressure it flooded through the 
doorway, ignited the combustibles in those offices, and caused 
$100,000 damages on that floor. 

In a nutshell, this is the explanation of the first item in the 
Washington test. It is also the reason why fire control engi
neers keep harping on their contention that most of our buildings 
are "built to burn." Even when sturdily constructed, too many 
are so full of unprotected vertical arteries that any unnoticed 
outbreak will be a quick spreader if given just a few moments' 
headway. 

F I R E M E N O P E N U P A R O O F T O L E T T H E P E N T - U P H E A T 

E S C A P E , T H U S R E T A R D I N G I T S L A T E R A L S P R E A D W H I L E O T H E R 

C O M P A N I E S W O R K O N T H E M A I N B O D Y O F F I R E . A F T E R A 

B U I L D I N G H A S B E E N " V E N T E D . " M E N C A N G E T I N C L O S E T O 
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his factor is quite as important in the life hazard as in 
property damage. Long before the rising heat is intense enough 
to ignite wood, it is fatal to breathe, hence most fire victims 
are the prey of convection, not flames. Years ago 13 bodies 
were taken out of one room on the fourth floor of a New York 
tenement house whose fire never got above the second floor, 
and not a single body had a mark on it. In a country-wide 
survey of several hundred fatal dwelling fires (mostly private 
houses), the National Fire Protection Association found that 
74 per cent of the deaths occurred on upper floors from down
stairs fires. Since two-thirds of all our fire victims die in resi
dential blazes, the factor appears vital. 

In schools and other populous public buildings the same prin
ciples will apply if not curbed by intelligent building codes. 
In old schools, especially, the prime failure is to place too 
much stress on speedy evacuation alone. Exits can never 
be too numerous or accessible and drills which permit the 
emptying of a building in 3 minutes are commendable, but both 
factors are still inadequate in a structure which can be flooded 
with lethal heat in a minute or two. 
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ieverting again to the fireman's viewpoint, his reaction 
to convection is most simply demonstrated at an ordinary 
dwcUing lire in the city. Even though the smoke is pouring 
out of the main floor windows, the first truck company in will 
usually nice for the roof to "open up" over the stairway— 
the principal vertical artery in a re.sidence. The firemen know 
that in a few seconds more the top floor may be ablaze; and 
their object is to provide a roof opening through which that 
pent-up heat can escape liartiilessly into the air. This retards 
the "mushroom" condition or lateral spread; makes the structure 
more tenable; facilitates rescue and fire fighting. Without 
that roof opening at a good blaze, a fireman won't get inside 
the top floor window from the fire escape or ladder: when it 
has been made, he could comfortably stand in the bedroom 
door and watch the fire go past him in the hall! The heat 
is simply going on up instead of horizontally. 
Extinguishing operations as such do not interest the architect, 
but a few points bear mention. Much of the damage at a blaze 
is done by water because large volumes are required to check a 
going fire. While estimates vary with the type of fuel, it is 
moderate to count on 6 to 8 pounds of water for a pound of 
burning material. It has been calculated that a brick building 
of combustible interior will contain 19 lb. of combustibles per 
square foot of floor area, of which 14 lb. are structural ele
ments and the balance trim, decoration, etc. Contents will add 
5 lb. more in an apartment or hotel; 10 lb. in an office; more 
elsewhere. Thus a fire in one 10 by IS fool bedroom will have a 
ton of fuel on which to feed: if only half of it is involved, three 
to four tons of water will be needed to extinguish the blaze. 
Convert this into terms of a big fire and it becomes clear why 
buildings with highly absorbent contents so often collapse when 
those saturated materials expand. 
This moderate water delivery applies only under "ideal condi
tions" which, to the firemen, means getting in on the "fire floor" 
where they can put the water on the fire. When the heat is too 
punishing they must keep their distance and, perhaps, operate 
from outside more or less blindly. Then three-quarters of the 
water will be wasted because they can't see where it goes and 
the volume must be proportionately increased. 
When firemen have to work from the street, they're beaten. 
Not only do intervening walls and partitions block the flow 
of water, but as nozzle angles increase to reach upper floors, 
penetration is radically diminished. 
All of this may appear extraneous yet it serves to establish three 
fimdamentals rarely emphasized in lay fields: 

(1) A fire spreads will) amazing speed when its risitig 
heat has free access to neic fuel; 

( 2 ) It generates terrific temperatures quickly, neces
sitating excessive water volume; 

(3) Even excessive volume is impotent unless it can 
he applied in "hand to hand" combat. 

These three elements are definitely related to the architectural 
factors, fuel and draft. Indeed, they are the basis of every 
adequate building code no matter how irksome it may seem at 
times. Eor, generally speaking, the popular disposition is to 
leave fire fighting entirely to the firemen whose obstacles are 
magnified by architects who continue to honeycomb their 
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structures with unprotected ilraft spaces which convey heat to 
new fuel. This is exactly what converts a burning waste basket 
into a $6,000,000 Equitable liuilding conflagration in 15 min
utes. Spread over a wider iield, it is the reason why, after 
twenty years of intensive fire prevention education, our national 
loss has trebled. Were it not for the fact that we spend twice 
the tire loss for fire fighting, the mnual toll would be much 
higher! 

he remedy is not fire-resistant construction in itself but 
what might be termed "fire-conscious building." Steel and 
concrete frames alone do not make structures "fireproof" so 
long as the unprotected contents are burnable and excessive 
draft areas prevail. Such buildings simply become giant fur
naces, sturdy enough to house a conflagration for hours with 
obvious results. O f 48 serious outbreaks in fire-resistive build
ings, the damage to contents exceeded $2 5,000 in 5 8 per cent 
of the cases; in six of the fires the total damages amounted 
to $1,75 5,000. 

This is no criticism of modern, fire-resistant buildings: it simply 
means that this fact alone is passive resistance against a very 
dynamic foe. The war against fire must, rather, be waged on a 
clear-cut anticipation of its behavior, resulting in plans to fore
stall that action. 
In view of what has already been said, it is obvious that the 
worst fires are those discovered tardily, for delay is what brings 
into play the draft and fuel factors. The significance of this 
is best expressed by the annual experiences which attribute 
some 65 per cent of the total damages to approximately 1 per 
cent of the outbreaks. 
The solution is two-fold. First, it is essential to reduce the 
draft areas to minimize the available fuel; second, it is vital 
to introduce automatic control of one type or another to limit 
the size of the fire. 
The first precept is covered in detail by the Standard Building 
Code of the National Board of Fire Underwriters which need 
not be gone into here. The general principle aims at the 
isolation of an outbreak to its point of origin, and the more 
completely that can be done, the better. Open stairways and 
shaftways of all types represent the most flagrant hazards: con
necting each floor with the next, they make a building one unit 
so far as rising heat is concerned. Excessive floor areas are 
another fire spreader, enabling heat which cannot rise to flood 
an entire floor and ignite its contents, presenting a stiff problem 
to the firemen who may be summoned a bit late. 
Concealed openings are equally vital, and the good code calls 
for firestopping which will cut off all such draft areas in furred 
walls, studded-ofT spaces, partitions, exterior walls, stairs, and 
the like. Often architects take pains to seal up stairs and shafts, 
leaving other less obvious spaces unguarded. Ventilating ducts 
are common flaws in otherwise good buildings, and a good 
many school fires have become destructive because they were 
swept into every room via the ventilators. Automatic traps 
or doors operating on fusible links meet this threat. 
Without actual fire-fighting experience, it is easy to forget that 
heat will negotiate an opening small enough to discourage an in
sect. Yet since that is true, any skimping on firestopping and 
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cut-offs, especially where that omission can't be detected, is a 
crime. 
So far no particular stress has been laid on the use of incombus
tible materials for several reasons. When practicable economical
ly, the value of such construction is incontestable and self-con
vincing. When not practicable economically, argument is point
less. For that reason, this subject of isolating fire in small areas 
by structural confinements merits all the study and intelligence 
the architect can bring to it. Where thoroughly applied, this 
doctrine will render even the combustible building relatively 
fire safe, hence it has a direct bearing upon the task of rehabili
tating an existing structure or building a new one outside of 
a city's fire limits. Perhaps the outstanding exception to this 
theory involves roofing, especially of dwellings. The popular 
wooden shingle roof accounts for a direct property loss of over 
$16,000,000 annually due to "sparks on roof." In many cities 
wooden roof fires account for 40 to more than 5 0 per cent of 
all the fire department's runs, and on a single day in Indianapolis 
67 alarms out of 68 were for shingle roof fires. 
In addition to these smaller blazes there have been 22 major 
conflagrations since 1900, aggregating $95,000,000 in damages, 
directly due to the ability of these roofs to spread fire from 
house to house. Consequently, the subject of rooting falls out
side of mere economic into the field of public welfare. 
Apart from this, incombustible materials play their strongest 
roles in the existing building as firestops for the sealing of draft 
spaces, vertical arteries, and the like. Yet even here they must 
be employed with intelligence else their purpose will be defeated. 
They must do more than refuse to burn: they must keep the 
heat from passing, and that calls for sensible installation. A 
good-grade plaster ceiling won't burn in the accepted sense, 
but if it is laid on wooden lath, it can transmit heat enough 
to ignite the lath. Indeed, an unburnable asbestos ceiling can 
accomplish the same treachery if the proper air space isn't 
provided behind it or its base composed of incombustible sup
ports, too. Those who criticize certain code requirements as 
being too stringent have never seen a fire conveyed through an 
apparently sturdy wall to ignite the adjoining room! 
From the opposite angle, the unintelligent use of incombustibles 
often proves a hazard rather than a help. Bare steel or cast 
iron supporting columns, to cite a single case, are the bugbear 
of firemen in the old building where intense heat will weaken 
them or cold water crack them. It was demonstrated years ago 
that bare, structural steel would fail under genuine fire con
ditions in from eleven to twenty-one minutes; when reinforced 
with 4-inch stone concrete, similar columns stood up seven 
to eight hours. 

he first fundamental of fire control then, in new struccure 
or old, is isolation. The ideal is to break up a building into units 
as far as possible, each unit being capable of holding an outbreak 
within its confine for at least an hour. The nearer we approach 
that objective, the safer the combustible building will be from 
the dread menace of a quick-spreading blaze. 
The second step, which becomes more vital "as the square of 
the impractibility" of the first, is automatic control. The fire
men say "the first five minutes are worth the next five hours," 
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and that maxim tells the whole story of mechanical protection 
in ten words. The bad fires—the 1 per cent that cause 65 per 
cent of the losses—are fires in which the first five minutes or 
more were wasted. In most instances they are night-time out
breaks, discovered accidentally by a passer-by—which means that 
the building is doomed before the firemen arrive. The only 
remedy is some provision for early discovery and prompt action, 
and this may take either of two forms: 

A. The supervised automatic sprinkler system; 
B. The approved fire detection system. 

Automatic sprinklers need no elaboration here: for 3 5 years 
or more they have proved effective in 98 per cent of the de
mands made upon them. What does bear mention is the fact 
that their occasional failure is generally due to the collapse of 
the human element: gate valves have been closed; water pressure 
has been allowed to drop; steam in the boilers is low, or what
not. The lesson from these cruel experiences is simple: the best 
sprinkler system is one electrically supervised through an out
side central station, for then the fickle human element is virtual
ly eliminated. 

Recalling earlier references to temperatures created and water 
volumes required in a real fire, the value of the automatic sprink
ler beggars debate. Operating, usually, at approximately the 
melting point of wax, sprinklers extinguish 60 per cent of their 
fires with the operation of but one to three heads giving a shower 
of water rather than a deluge. 

I'or architects chiefly concerned with residential construction, 
this ally is now feasible at very nominal costs for at least partial 
protection. The domestic cellar sprinkler recently made avail
able by several manufacturers ranges in price from $6J to $150 
and can be extended to the first floor. The house water supply 
is employed, obviating the need for roof tanks, and the installa
tion can be made by any competent plumber. Since about three-
quarters of our dwelling outbreaks originate in the cellar, this 
area is a vital one. 

1^ 

A H O T F I R E — L A R G E V O L U M E S O F W A T E R — A B S O R 
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B U I L D I N G D I D N T B U R N D O W N : I T F E L L D O W N W H E N I T S 

B A L E D P A P E R A N D R A G S S W E L L E D W I T H W A T E R A N D 

P U S H E D O U T T H E W A L L S . 

'onsidering regulation sprinklers however, there are many 
occupancies in which an immediate water flow is not ad
visable because of the nature of contents or where complete in
stallations would prove too costly. Here the automatic detec
tion system supplants the sprinkler to good purpose, giving an 
early alarm which will bring prompt action. 
The most widely used devices fall mto two classes: thermo
static and pneumatic. The former employs either spot thermo
stats or, better yet, continuous "fire wire" which is sensitive to 
heat. The expansion or fusing of these detectors either closes 
or opens a circuit which transmits an alarm. The pneumatic 
type employs continuous copper wire containing air at "room 
pressure." Heat causes this air to expand and escape forcefully 
from fixed vents, thus bulging a diaphragm and closing an elec
trical circuit. 

The distinction is that the thermostatic systems work at a 
fixed temperature—usually 15 0 ° — w h i l e the latter uses the "rate 
of rise" principle which usually spells quicker action. Ordinari
ly, the rate of rise device will operate upon a jump of 20° in 
room temperature within the period of a minute since it is 
tuned to report a quirk rise in temperature rather than to wait 
for a predetermined mark to be attained. 
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Aside from merely transmitting an alarm, automatic systems 
c.in perform other emergency services in addition. In certain 
occupancies they operate chemical tipping systems to flood an 
area with extinguishing gas; they can be employed to switch 
on emergency lights on stairs and halls; illuminate exit signs 
which will direct occupants away from the fire area to un
obstructed stairways; close fire doors and windows; shut off 
motors and fans; and perform numerous other useful acts which 
might be forgotten by excited humans. One system, especially 
designed for school use, broadcasts the alarm through amplifiers 
in the form of a bugle call, gives verbal instructions for the 
egress, and then plays a rousing piece of band music to facilitate 
the exit march. 

As with sprinklers, supervision again becomes vital, for the 
system which has become inoperative is worse than none at all. 
Approved detectors are self-supervisory: i.e., their own circuits 
continuously check up on the system and give a trouble signal 
when anything goes wrong. With such a system, silence is the 
perfect guarantee of workability—with others, silence is at best 
dubious. 

Where central station tie-ups or direct fire department con
nections in the approved manner are possible, the automatic de
tector becomes indispensable for two salient reasons. The first is 
that professional supervision is always at hand; the second is that 
professional help is immediately forthcoming upon receipt of an 
alarm. The second factor meets the constant flaw of the "local" 
system—the fact that nobody may be around to hear it when it 
goes off—or that those who hear it may be so inexperienced or 
become so excited that they fail to do the right thing. 

In general terms, then, automatic control is the body blow 
that really hurts fire. It eliminates that costly curse of belated 
discovery with the destructive train of events following in its 
wake. And, dollar for dollar, it affords more genuine protec
tion to the average building than any other investment can. 
This doesn't imply that sensible construction is to be ignored for 
automatic devices: in some measure they go hand in hand. The 
best of mechanical devices can fail under adverse conditions— 
the flash fire, for instance, in vapors or dusts which gets out of 
control in a split second; the explosion, likewise, which may not 
only scatter a large body of fire instantaneously but which mav 
also cripple the automatic system. 

Such ever-present possibilities simply emphasize the fact that 
the burden of fire safety can never be placed entirely upon any 
single element. Yet granting that, it is still patent that approved 
automatic control can take a lion's share of the job. In the old 
building where the most generous reconstruction plans will be 
severely limited, the automatic system will be extremely vital, 
not to say extremely economical, in the effort to control fire. 
And in the ultra-modern fire-resistant structure, packed with 
thousands of tons of combustible contents, it is the one factor 
which can really prevent that building from being turned into 
a twenty-story furnace! 
The cheaper way is control rather than combat. And control 
comes right back to the architect who has it in his power to 
put up buildings so equipped that an outbreak can be localized, 
that its heat can be confined to a small unit instead of sweep
ing through the whole structure to new fuel, that its possible 
outbreak can be reported in its infancy and killed with dispatch. 
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V I E W O F L I V I N G R O O M 

APARTMENT OF 
JOHN ATKINSON DUNBAR, 

NEW YORK CITY 

W I L L I A M M U S C H E N H E I M , ARCHITECT 

L IV ING R O O M (Above) 

F U R N I T U R E : Z E B R A W O O D . 

U P H O L S T E R Y : R U S T C O L O R , R O Y A L B L U E A N D S U L P H U R Y E L L O W . 

W A L L S A N D C E I L I N G : A L L W H I T E . 

N A T U R A L C O L O R H A I R C A R P E T O N F L O O R W I T H H E A V Y P I L E B L U E R U G . 

LIBRARY (Preceding Page) 

B O O K C A S E S A N D D E S K : B R A Z I L I A N R O S E W O O D . 

DESK T O P A N D U P H O L S T E R E D C H A I R S O F P I G S K I N . 

W A L L S A N D C E I L I N G P A I N T E D B A T T L E S H I P G R A Y F L A T . 

H E A V Y P ILE Y E L L O W C A R P E T . 

DESK C O N T A I N S T Y P E W R I T E R , T E L E P H O N E , F I L I N G C A B I N E T A N D 

H U M I D O R . 
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P O R T F O L I O 
M O D E R N I Z A T I O N A N D A L T E R A T I O N 



P L A N O F T H E A P A R T M E N T 

BEDROOM 
F U R N I T U R E P A I N T E D Y E L L O W . 

W A L L S A N D C E I L I N G : W H I T E . 

W I E N E R W E R K S T A E H E W A L L P A P E R : Y E L L O W A N D G R E E N - B L U E . 

C O V E R I N G O N B E D S : G R E E N - B L U E . 

G R A Y C A R P E T . 

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

O R A N G E C U S H I O N S O N T U B U L A R C H A I R S A N D W I N D O W S E A T . 

B L A C K G L A S S T A B L E T O P . 

B E D R O O M 

BvroH Co. 
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Iron Co. 
C H E C K I N G C O U N T E R 

BALLROOM FOYER AND COATROOM 

HOTEL ASTOR. NEW YORK CITY 

WILLIAM MUSCHENHEIM, ARCHITECT 

C H E C K I N G C O U N T E R O F C O A T R O O M : M I R R O R S W I T H 

R E F L E C T O R A B O V E . 

W A L L S O F I N C L O S U R E : P A L E Y E L L O W . 

W A L L I N B A C K O F I N C L O S U R E : V E R M I L I O N . 

A L U M I N U M D O O R S . 

C E I L I N G P A I N T E D A L U M I N U M , O T H E R V / A L L S W H I T E . 

W A L L S O F T H E N A R R O W P A S S A G E : B L A C K L I N O L E U M 

W I T H H O R I Z O N T A L S T R I P S O F M I R R O R . 
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P A S S A G E T O F O Y E R 
liyrnn Co. 

H A L L W A Y 
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Samuel / / . Gottsclio 

N E W Y O R K O P H T H A L M I C H O S P I T A L 4 1 5 E A S T 6 3 R D 

T he buildings remodeled for the new clinic were fornnerly occu

pied as tenement houses. Floors were reinforced with steel 

girders to carry a live load of 100 pounds per square foot. All 

existing windows in all clinic spaces were removed and replaced 

with steel casement sash. A new interior fireproof stairway was 

installed. The wood floors were covered with composition tile. 

Walls and ceilings were newly plastered. New plumbing, heat

ing and electrical work were installed. The building was newly 

decorated inside from top to bottom. 

For lack of funds, very little was done to the exterior. The ap

pearance of the front was improved by removing existing base

ment windows and bricking up the openings. New entrance 

steps were built with a wrought iron balustrade on each side 

and a new wrought iron entrance gate. The entire front of the 

building was given two coats of paint. 

The operation is an example of the current trend to capitalize 

the economic value of obsolete buildings by altering them for 

an entirely different use. Remodeling and modernization, there

fore, offer a practical method of expansion for hospitals until 

money is again available for new buildings. 

The entire cost of the alterations, exclusive of furnishings, but 

including architect's fee, approximated $27,000. 

I 

[ 
ir 
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Samuel H. Galtscho 

S T R E E T . N E W Y O R K C I T Y C H A R L E S H . L E N C H , A R C H I T E C T 

A R D 

J J - A I I I N ^ , II O O S . -

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

R E A R Y A R D 

I I i} I 

Bp;--

S E C O N D F L O O R P L A N 
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A P A R T M E N T A T 2 B E E K M A N P L A C E , 
E U G E N E S C H O E N & S O N S , A R C H I T E C T S 

N E W Y O R K C I T Y 

i 

\ 

lincolii 
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BEDROOM 

W A L L S P A I N T E D L I G H T G R E E N . 

C A R P E T : D A R K B O T T L E G R E E N . 

F A B R I C O N W A L L : M E T R O P A I N S E V E R A L S H A D E S O F 

G R E E N A N D Y E L L O W . 

F U R N I T U R E : A M E R I C A N M A P L E A N D B R A Z I L I A N R O S E 

W O O D . 

T H E A R C H I T E C T U R A L R E C O R D 



F . 5 . Lincoln 

DINING R O O M 
W A L L S P A P E R E D I N S A L U B R A . 

F L O O R : B L A C K C A R P E T . 

F U R N I T U R E : E U R O P E A N C H E R R Y A N D A F R I C A N 

C H E R R Y T R I M ; W H I T E L E A T H E R C O V E R I N G . 

W H I T E W O V E N D R A P E R Y . 
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STUDY 

W A L L S : J A P A N E S E G R A S S C L O T H . 

C A R P E T : O L I V E G R E E N . 

F U R N I T U R E : F R E N C H S T R I P E D S A T I N E A N D 

E A S T I N D I A N R O S E W O O D . 

T R I M : R E D . 
/•". S. Lincoln 

APARTMENT AT 2 BEEKMAN PLACE, NEW YORK CITY 

EUGENE SCHOEN & SONS, ARCHITECTS 

V I E W U P R l V E R _ j . / 

PLAfJ 

O F F I C E / 

> A R E R 0 | 4 M " ( ^ B E D R O O M 

P I M E T T E L I V / I I ^ C R O O M 

S L I D J S C A N O 
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B U I L T - I N F U R N I T U R E : Y U B A W O O D W I T H D A R K B R O W N L A C Q U E R 

B A S E S . 

D R A W E R P U L L S : P O L I S H E D A L U M I N U M A N D D A R K B R O W N 

C A T A L I N . 

T H E F U R N I T U R E P I E C E S A R E I N D I V I D U A L A N D C A N BE U S E D I N 

O T H E R R O O M S I N D I F F E R E N T C O M B I N A T I O N S . 

S O F A D E S I G N E D T O BE U S E D A S A BED W I T H R E M O V A B L E B A C K . 

S M A L L T A B L E A N D L A M P S : F O R M I C A A N D A L U M I N U M . 

C E I L I N G F I X T U R E : D I R E C T D O W N L I G H T T H R O U G H E T C H E D F L A S H 

O P A L G L A S S . 

C O L O R S C H E M E R A N G E S F R O M C H O C O L A T E B R O W N W A L L S T O 

W H I T E O R L I G H T C R E A M W O O D W O R K . 

C A R P E T : V E R Y L I G H T B E I G E . 

C E I L I N G : C O R R E S P O N D I N G C O L O R . 

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

V E N E T I A N B L I N D S W I T H D A R K B R O W N T A P E S . 

L A R G E R O U N D B A C K C H A I R I N F R O N T O F W I N D O W : C R E A M 

C O L O R C R U S H E D P I L E F A B R I C . 

S O F A : H O R I Z O N T A L STRIPES O F B E I G E , RED, A N D B R O W N . 

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

APARTMENT OF 

WILLIAM ROSENFIELD, C H I C A G O 

DONALD DESKEY, DESIGNER 

O 
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H edrich-Blessinn 

EDGEWATER BEACH APARTMENTS. C H I C A G O 
APARTMENT SUITE DESIGNED AND OCCUPIED 

BY MR. AND MRS. A. S. KIRKEBY 

514 P O R T F O L I O : M O D E R N I Z A T I O N 

W A L L S : C H A L K W H I T E . 

F L O O R S : E N A M E L E D B L A C K A N D C A R P E T E D 

W I T H S E A M L O C I N S P A N I S H T I L E C O L O R . 

W I N D O W S : B L A C K V E N E T I A N B L I N D S ; W H I T E 

T A P E A N D W H I T E C O T T O N C O R D . 

C A R D T A B L E : C H R O M I U M TUBES. W A S H A B L E 

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

E N D T A B L E S : V I T R O L I T E T O P S . 

T H E A R C H I T E C T U R A L R E C O R D 
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REMODELED APARTMENT INTERIOR 

HOTEL SHORELAND. C H I C A G O 
J. R. DAVIDSON, DESIGNER 

One salient point of the problem, in remodeling the interiors of 

this residential hotel, was to obtain individual treatment in each 

room, but at the same time to design the various units in such 

a way that they would be interchangeable and would fit the 

different floor plans of other apartments in the hotel. Conse

quently, the remodeled and the few newly-built pieces were 

designed in small units. 
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REMODELED APARTMENT INTERIOR 

HOTEL SHORELAND, C H I C A G O 
J. R. DAVIDSON, DESIGNER 

I N T E R I O R 

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

C O L O R S C H E M E : V E R Y D A R K M U L B E R R Y C A R P E T ; 

W H I T E W A L L S A N D C E I L I N G : L I G H T B E I G E H A N G 

I N G S . 

C O V E R I N G S : P L A I N , G O L D - B R O W N ; B E I G E , C O R A L 

A N D B R O W N S T R I P E D : P L A I N A B S I N T H E Y E L L O W . 

W O O D : W A L N U T ( N A T U R A L F I N I S H ) . 

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

I V O R Y C A T A L I N ; P L A I N P A R C H M E N T . 

D A V E N P O R T . C H A I R S A N D W R I T I N G D E S K A R E RE

M O D E L E D O L D P I E C E S . B R I D G E L A M P A N D D E S K 

L A M P , B O U G H T F R O M S T O C K O F L A M P F A C T O R Y , 

B O O K S H E L V E S A N D C E L L A R E H E N E W L Y C O N 

S T R U C T E D . 
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ALCOVE IN THE BAR A N D C O C K T A I L ROOlJ 

B A R A N D C O C K T A I L R O O M . H O T E L S H O R E L A N D , C H I C A G O 

J . R. D A V I D S O N 

D E S I G N E R 

As the bar naturally had to be near the main dining room, 

preferably directly in front so that guests could stop for an 

aperitif before or a digestive after dinner, only a very small 

space, the pantry and service passage from kitchen to dining 

room, was available (see plan on page 518, also plan on back of 

frontispiece). A small private dining room and a kitchen officers' 

dining room were opened up as the new pantry and service 

passage. 

Advantage was taken of the peculiar angles and different ceil

ing heights of this incidental space in creating a feeling of spa

ciousness. Colors and artificial light effects were used to a large 

extent to attain this end. 
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M A T E R I A L S A N D C O L O R S 

F L O O R C O V E R I N G : T H R E E T O N E S O P B R O W N V E L O U R C A R 

PET, E X C E P T T H E B R O W N L I N O L E U M I N F R O N T O F B A R . 

W A L L S I N C O C K T A I L L O U N G E : P A L E G O L D T E K K O . 

C E I L I N G : L I G H T C O R A L . 

W A L L S I N B A R R O O M : Z E B R A - F L E X W O O D . 

W A L L S B A C K O F B A R C O U N T E R : L O W E R P A R T , S T R I P E D , 

E T C H E D . S T A I N L E S S STEEL, G L A S S A N D L A C Q U E R E D W O O D : 

U P P E R P A R T , L I G H T Y E L L O W . 

E N T I R E C E I L I N G : L I G H T Y E L L O W . 

B A R C O U N T E R : B L U E F R O N T , B L A C K E B O N I Z E D M A H O G A N Y 

T O P , S T A I N L E S S STEEL B A C K . 

B L U E C A N O P Y O V E R B A R . 

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

O F B A R . 

C I R C U L A R B E N C H ; F L A M E - C O L O R E D F R I E Z E . 

T W O S T R A I G H T S E A T S A N D A L L C H A I R S : C H R O M E M E T A L . 

T W O - T O N E B L U E F A B R I K O I D . 

T W O C O R N E R S E A T S : P L A I N B L U E F A B R I K O I D . 

B A R S T O O L S : F L A M E - C O L O R E D F A B R I K O I D . 

A L L T A B L E S : C H R O M E M E T A L B A S E A N D B L A C K G L O S S Y 

F O R M I C A T O P . 

L I G H T I N G : E N T I R E L Y I N D I R E C T — I N C O C K T A I L L O U N G E A N D 

B A C K O F C I R C U L A R S E A T , A C O N T I N U O U S L I G H T T R O U G H , 

R E F L E C T I N G O N C E I L I N G ; I N B A R R O O M , C O N C E A L E D I N 

C A N O P Y , S U S P E N D E D O N C H R O M E - M E T A L H A N G E R S . A L S O 

B U I L T - I N S P O T L I G H T S , T H R O W I N G L I G H T D O W N I N T O D R I N K S 

S E R V E D O N C O U N T E R . 

_ MA 
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BAR ROOM IN THE SENECA HOTEL, C H I C A G O 
LOUIS R. SOLOMON AND ASSOCIATES, DESIGNERS 

B A R : M A R I N E B L U E . B L A C K A N D S I L V E R . 

F U R N I T U R E : N A T U R A L W O O D U P H O L S T E R E D I N B L U E 

L E A T H E R . 
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S E C T I O N T H R O U G H T H E B A R 

A N D C O C K T A I L R O O M 

T H E H O T E L S H O R E L A N D B A R - J . R. D A V I D S O N . D E S I G N E R . 

Hedrich-Blcssmg 



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

The bar was built to meet existing conditions in the lounge. 

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

B A R T O P . 

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

C H R O M E - P L A T E D C A S H R E G I S T E R S . A T B A C K O F E A C H C A S H R E G I S T E R IS A 

B L A C K F O R M I C A P A N E L R U N N I N G T O T H E C E I L I N G O F T H E C A N O P Y , W I T H A 

H A L F C Y L I N D E R O F O P A L G L A S S A N D M E T A L L E T T E R S O N B A N D S . O N T H E 

B A C K BAR W A L L T H R E E M I R R O R S A R E S E T IN C H R O M E F R A M E S . 

L I G H T I N G : A S E R I E S O F F L O O D L I G H T S I N T H E C A N O P Y C E I L I N G . 

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

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

C O L O R S C H E M E O F T H E B A C K W A L L : T W O - T O N E P E A C H C O L O R W I T H 

S A L M O N C O L O R A I R - B R U S H W O R K . 

Iledrich-Blessiiia 
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S H O P I N T E R I O R 

S H O P E N T R A N C E 
Hcdrich-Blcssmg 

BARNETT'S MILLINERY, C H I C A G O 
G O R D O N GUNDLING, DESIGNER 

S T O R E F R O N T E X T E R I O R : B L A C K V I T R O L I T E A N D C H R O M E M E T A L . 

W I N D O W B A C K G R O U N D S : M E T A L L A T H A N D P L A S T E R T R I M M E D 

W I T H P O L I S H E D A L U M I N U M I N I V O R Y A N D T E R R A C O T T A R E D . 

S T O R E I N T E R I O R : I V O R Y A N D T E R R A C O T T A R E D . 

C O L U M N S : T E R R A C O T T A R E D S T R I P E D I N G O L D . 

W A L L S : I V O R Y W I T H T E R R A C O T T A R E D A I R - B R U S H W O R K . 

H A T S T A N D A R D S : S I X R A C K S M O U N T E D O N O N E C H R O M E C H A N N E L . 

A T E A C H M I R R O R A V A N I T Y T A B L E IS S U P P O R T E D O N P O L I S H E D 

A L U M I N U M T U B E S C O M I N G F R O M T H E W A L L S . 

C E I L I N G : W H I T E . 

F L O O R : B L A C K V \ / I T H I V O R Y F E A T U R E S T R I P . 

C H A I R S U P H O L S T E R E D I N C H A R T R E U S E G R E E N . 
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BARNETT'S DRESS SHOP, C H I C A G O G O R D O N GUNDLING. DESIGNER 

The shop is oi stud construction finished with plaster board and Masonite. 
Millwork dress cases are built in. The plan has three sections: (I) a dress 
salon, (2) fitting rooms and cashier, and (3) the rear section, a coat and 
suit salon. 

C O L O R S C H E M E : R O S E , I V O R Y , A N D C H A R T R E U S E G R E E N S T R I P E D I N G O L D . 
C A R P E T : B U R G U N D Y R E D . 

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

V I E W T O W A R D R E A R 

L 



W I N D O W B U L K H E A D : B L A C K G R A N I T E . 

A L L S T O R E F R O N T M E T A L : E X T R U D E D B R O N Z E . 

W I N D O W B A C K G R O U N D S : C H O C O L A T E B R O W N A N D 

T O N E S O F L I G H T E R B R O W N S A N D I V O R Y S T R I P E D 

IN G O L D A N D B R O W N . 

S H O E C A S E S : A M E R I C A N B L A C K W A L N U T . 

L I G H T I N G : I N D I R E C T T O I L L U M I N A T E T H E C E I L I N G . 

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

B R O W N . 

C A R P E T : S O F T S H A D E S O F S E P I A B R O W N A N D 

B U R N T O R A N G E . 

C E I L I N G A N D W A L L S : L I G H T Y E L L O W A N D C R E A M 

C O L O R S T R I P E D I N O R A N G E A N D D E E P Y E L L O W . 

H cdrich-Blessing 

SMITH SHOE SHOP 

C H I C A G O 
G O R D O N GUNDL ING 

DESIGNER 

P O R T F O L I O 



A F T E R 

2 1 - 2 4 STATE STREET 

B E F O R E 

Morris Rosenfrtd 

T W O R E M O D E L E D E L E V A T O R L O B B I E S 
DESIGNED BY R. M. KARGER, CITIES SERVICE COMPANY, NEW YORK CITY 

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

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

E X P O S E D R A D I A T O R S E I T H E R C O N C E A L E D I N M A R B L E O R A L U M I N U M I N C L O S U P E S O R N E W P R E S S U R E S Y S T E M S I N 

S T A L L E D B E H I N D A L U M I N U M G R I L L E S . 

N E W E N T R A N C E A N D V E S T I B U L E D O O R S O F T H E B A L A N C E D T Y P E I N S T A L L E D W I T H N E W S C R E E N S . 

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

A F T E R 

8-10 BRIDGE STREET 

BEFORE 

Morris Roscv.feld 
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Van Anda 
W E S T A P P R O A C H A F T E R A L T E R A T I O N 

HOUSE OF MRS. J O H N ERSKINE, WILTON, CONNECTICUT 
EVANS, MOORE & WOODBRIDGE, ARCHITECTS 

P O R T F O L I O : M O D E R N I Z A T I O N 

The original house was a small frame farmhouse about 

80 years old v/ifh simple Greek revival details. The 

owner is fond of native stone work which was used for 

the additions. The original house had a dull weather-

beaten color which was kept for new woodwork blend

ing into the tones of the field stone. The new roof is of 

rough-textured greenish gray slate. The entire main 

portion of the original house was converted into a liv

ing room, retaining old woodwork and exposed timbers. 

For the dining room walls, paneling was made out of 

oak flooring from the original attic. 

T H E A R C H I T E C T U R A L R E C O R D 



4 L A T I . HOOF 

S I K V A N T S 

» . o o r - » B . o o M - a . 

J'on Anda 
N O R T H E L E V A T I O N A F T E R A L T E R A T I O N S 

W E S T E L E V A T I O N B E F O R E 

A L T E R A T I O N S 

IC 

H A L L ' 

I K I M C « . U ^ ' ^ 

L I V I N G " • (LOOM 

i i 
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T H E O R I G I N A L : A N O L D R E D B A R N , T O O T A L L A N D 

S O M E W H A T O U T O F R E P A I R , W I T H T W O D O O R S O N 

T H E W R O N G S I D E . 

K a i l Aiida 
D E T A I L O F 

E N T R A N C E A N D 

E X I T D O O R W A Y 



I'an Atida 

GARAGE O N ESTATE OF WALTER S. BREWSTER 

GREENFIELD HILL. FAIRFIELD. CONNECTICUT 

CAMERON CLARK, ARCHITECT 

AGNES SELKIRK CLARK, LANDSCAPE ARCHITECT 

T H E C H A N G E S : R O O F L O W E R E D . T H R E E D O O R S P U T 

I N O P P O S I T E S I D E . W I N G U T I L I Z E D A S P O T T I N G S H E D 

F O R G R E E N H O U S E . S I D E S R E S H I N G L E D , P A I N T E D A L L 

W H I T E . 

B E F O R E 

A F T E R 

r 
3 CAS ClAtAG: 

J 
J'nil A It da 
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Photographs by Paul J. li'cbcr 

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

STRICKLAND A N D 

STRICKLAND, 

ARCHITECTS 
FR O M the restoration of parts of the three ear l iest streets of historical 

Plymouth, Massachuset ts , c a m e the thought that the entire old sect ion of 
this N e w England town might be r e s t o r e d . A s the old buildings forming 

these ear ly rambling streets were quite p ic turesque , and with the a d d e d charm 
of the Town Brook at the foot of the hill, paral le l with Summer St reet , the 
n e i g h b o r h o o d offered possibil it ies of b e c o m i n g a sp lend id place for those in 
s e a r c h of a n economica l p lace in which to l ive. 

The Marke t Street sect ion, be tween L e y d e n , the first street , and Summer, the 
third st reet , is a shopping distr ict . The groups of houses at that corner have 
b e e n res tored with this in mind. A brick bui ld ing, built probably in 1825, c o n 
sti tut ing " T h e Book S h o p , " and in which the young couple who opera te the 
s h o p live upstairs. No . 5 Summer St reet , is ca l led "P lymouth H o u s e , " and c o n 
tains a glass shop, weaving and ant iques . A l s o tucked away in what is cal led 
" F a u n c e C o u r t " is the "Boat S h o p , " d e v o t e d to prints of the sea , ship models, 
and other marine ob jec ts . 

Dur ing the restoration and rehabi l i tat ion of the seventeenth and eighteenth 
c e n t u r y houses on Summer St reet , w e have been astonished at the excellent 
condi t ion in which we found most of the old f ramework . The old oak f rames 
a r e as hard as iron. D e c a y has o c c u r r e d for the most part about the sill, 
where dampness has c rep t in; most of the roofs are f r a m e d with purlins and 
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A B O V E : 

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

T H E B R I C K B U I L D I N G A T R I G H T W A S B U I L T IN 1830. 

A N D R E S T O R E D A S A B O O K S H O P B Y S T R I C K L A N D & 

S T R I C K L A N D , A R C H I T E C T S . A T T H E L E F T IS P L Y M O U T H 

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

A N D A N T I Q U E S A N D H A N D I C R A F T S O N F I R S T F L O O R ; 

B U I L T A R O U N D 1685. 

O P P O S I T E P A G E : 

C O R N E R O F S U M M E R S T R E E T , L O O K I N G U P S P R I N G 

L A N E , P L Y M O U T H , M A S S A C H U S E H S . H O U S E A T 

R I G H T W A S B U I L T B Y G E O R G E B O N U M IN 1679. 

B E L O W : 

T H E M I L L E R ' S H O U S E O N S U M M E R S T R E E T , B U I L T I N 

1684 A N D R E S T O R E D F O R A . R O D M A N H U S S E Y , J R . , 

B Y S T R I C K L A N D A N D S T R I C K L A N D , A R C H I T E C T S . 

b o a r d e d in with wide , rough-sawed pine boards, running vert ica l ly to c a t c h any moisture which m i g h t c r e e p 

through the shingles. The f raming in an old house, however , is one of the first things to be i n v e s t i g a t e d . 

This is not a lways easy , as most beams and corner posts have b e e n c a s e d in. 

It should be unders tood that we are writ ing a b o u t restorat ion f rom the more p rac t ica l point of v i e w . W e 

assume that for the most par t the renovizing is to be d o n e with the intent of restor ing the old houses a s n e a r l y 

as possible to their original detai ls of sash, doors a n d h a r d w a r e on the inside, and window f r a m e s , c o r n i c e 

and d o o r w a y s on the exterior. But at the same t ime, d u e cons idera t ion shall b e g iven in the plan t o m o d e r n 

c o n v e n i e n c e s — n e w plumbing, e lectr ic wiring and p e r h a p s h e a t i n g . 

The most c o m p l i c a t e d part of the work is the p lumbing and h e a t i n g . M u c h unsightl iness c a n b e p r e v e n t e d 

by bunch ing the p ipes so that the ca rpente r can c a s e them in as corner posts a n d not mar the g e n e r a l a p p e a r 

a n c e of ant iqui ty . 

The c l ient should be pe rsuaded to have as many f loor a n d base plugs a n d as few wall b rackets as p o s s i b l e . 

Most ear ly houses have scant 3-inch part i t ions which a re not o v e r - h o s p i t a b l e to B.X. c a b l e s . Such a n a r r a n g e 

ment also e l iminates too many switch boxes, which a re a lways hard to m a n a g e . 

In measur ing for new sash, e a c h individual window should be c h e c k e d a n d no ted on the p lan . O f t e n t h e y a r e 

of such v a r y i n g s i res that a special ly d imensioned d r a w i n g is n e c e s s a r y for the mill . 

A small sec t ion of f looring in each room should be taken u p to make sure that the ear l iest widest b o a r d s a r e 

restored. 
The fol lowing f igures are the minimum required to r e n o v a t e a six-room house similar to those a t P l y m o u t h , 

J U N E , 1934 
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C E L L A R K I T C H E N IN P L Y M O U T H H O U S E , 5 S U M M E R 

S T R E E T . B U I L T IN 1685 A N D R E S T O R E D B Y S T R I C K L A N D 

A N D S T R I C K L A N D . A R C H I T E C T S . 

T H E B O A T S H O P I N P L Y M O U T H H O U S E . S T R I C K L A N D 

A N D S T R I C K L A N D , A R C H I T E C T S . 

M a s s a c h u s e t t s . These f igures inc lude s o m e , not all , new sash; patching of the roof only, not new roof ing; 
o n e old m a n t e l p i e c e ; a few old doors with old la tches and hinges: 

C a r p e n t r y , mater ia ls , e t c . $500 
M a s o n r y 75 
Plumbing 300 
H e a t i n g 375 
E lec t r i c wir ing 50 
E lec t r i c f ixtures 35 
Paint ing 2 2 5 
W a l l p a p e r s 30 
W i n d o w s h a d e s 25 

$1 ,615 

Before this work was s ta r ted there was a poor , unsteady income, and sales s e e m e d out of the question owing 
to the f a c t that peop le had c o m e to look with d is favor upon the property . G e t t i n g rid of the old tenants, 
fo l lowed by c lean ing up; p a t c h i n g , tear ing down old d i lap ida ted fences and e rec t ing new ones of f itt ing 
des ign and c h a r a c t e r — a l l this, with pa in t ing , a n d plant ing the open areas , c h a n g e d comple te ly the entire 
a r e a and brought many app l ica t ions for the recond i t ioned buildings. T h e s e ^ r o p e r t i e s , recond i t ioned , can be 
p u r c h a s e d for much less than it would c o s t to bui ld them new. The mor tgages for the most part were from 
$2 ,500 to $3 ,500 . and with restora t ion costs of from $1,500 to $3,000 in some c a s e s , a property can be 
a c q u i r e d for f rom $4 ,000 to $6 ,500 . 
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L I G H T I N G T H E C L A S S R O O M 

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

Four outlets, if planned for the working area rather than 
the entire classroom, can deliver is much light on the desks 
as the standard six-outlet layout based on the room dimen
sions and distributing unused light to the traffic areas. The 
saving in both initial and operating costs may make pos
sible remodeling that would otherwise be too costly. 
The standard classroom is .̂ 0 feet long and 22 feet wide. 
Its area is 660 square feet. Six lighting units equally spaced 
provide 110 square feet of floor per lighting unit or 1.8 
watts per square foot, using 200-watt lamps per outlet. 
However, classrooms normally have an aisle at least 3 feet 
wide aroimd three sides of the room, and a space across the 
front of the room 7 feet deep occupied only by the 
teacher's desk. Thus, the working area is only 49 per cent 
of the total room area. 

It is not scientific or economical to light the floor area 
devoted only to traflic as brightly as the working area. If 
four units are quartered on the working area it is found 
that each covers 88 square feet, or 22 square feet less than 
when six units are used on the standard spacing, and that 
the wattage per square foot of working area is increased 
from 1.8 to 2.3, despite the reduction of units from six 
to four, and without increasing the size of the lamp. 
There may be an offset to these figures in the additional 

By H E N R Y L . L O G A N 
E N G I N E E R I N G C O N S U L T A N T 

light returned to the working plane from the surroundings 
if six units are used, but blackboards, wardrobes and glass 
areas occupy most of the four walls, reducing the light 
salvage to a negligible point and leaving only the ceiling, 
to favor the six-outlet system slightly. The two front 
units, however, are the chief source of glare and eye 
discomfort to the pupils as they are in the field of vision 
all the time; the four-outlet system eliminates this dis
advantage. 

A further refinement of the four-outlet system is to install 
light-control units having an "extensive distribution at the 
ceiling, with no drop, thus keeping them as much as pos
sible out of the field of view and increasing the spread to 
include the blackboards a little more liberally. Contrary 
to general opinion very little light is required to make 
blackboards easily readable if an efficient direction of light 
is chosen, as the most favorable conditions for vision exist 
—the maximum contrast of white on black. This placing 
of the four units causes the light to strike the blackboards 
at an inclination more nearly normal to the surface, and 
therefore more effectively reflected from the chalk than is 
the case with light from the units of the six-outlet system 
that are closer to the boards and strike at more glancing 
and less effective angles. 

- — 
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THE SMALL M O T I O N PICTURE THEATRE 

By B E N S C H L A N G E R , A r c h i t e c t 

1. C O N S T R U C T I O N H A S B E E N R E S T R I C T E D D U R I N G P A S T F O U R Y E A R S -

2. G E N E R A L O B S O L E S C E N C E IS A P P A R E N T . 

3 . N E I G H B O R H O O D P O P U L A T I O N S H A V E S H I F T E D . 

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

5. M A N Y T H E A T E R S W E R E E R E C T E D B E F O R E S O U N D A N D O T H E R T E C H N I C A L 
A D V A N C E M E N T S W E R E M A D E . 

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

7. F I R E - R E T A R D I N G OR 8 E M I - F I R E P R O O F C O N S T R U C T I O N I S A C C E P T A B L E 
B E C A U S E P A N I C H A Z A R D I S M I N I M I Z E D IN S M A L L C A P A C I T Y A U D I T O R 
I U M S . MOST B U I L D I N G C O D E S R E C O G N I Z E T H I S B Y C O M P A R A T I V E L Y 
L E N I E N T R E G U L A T I O N S F O R T H E S M A L L T H E A T E R . 

8. S I M P L E S T R U C T U R A L F R A M I N G IS R E Q U I R E D . 

9. S I M P L E I N T E R I O R T R E A T M E N T I S E F F E C T I V E IN S M A L L E R A U D I T O R I U M S . 
S O T H A T C O S T L Y D E C O R A T I O N A N D O R N A M E N T A T I O N C A N B E E L I M I N A T E D . 

10. E A C H S E A T L O C A T I O N H A S G R E A T E R A C C E S S I B I L I T Y . 

11. F U L L C O M F O R T A B L E V I S I O N O F S C R E E N I S M O R E E A S I L Y O B T A I N E D . 

12. M O R E F A V O R A B L E A C O U S T I C A L S H A P E A N D S I Z E IS P R O V I D E D . 

13. M I N I M U M P R O J E C T I O N A N D V I E W I N G A N G L E S M I N I M I Z E D I S T O R T I O N OF 
S C R E E N I M A G E S . 

14. I N I T I A L I N V E S T M E N T IS M I N I M U M . 

15. E X P E N D I T U R E S F O R A D V E R T I S I N G , H O U S E S T A F F A N D O T H E R O V E R H E A D 
A R E L E S S . 

16. V A R I O U S T Y P E S O F E X I S T I N G S T R U C T U R E S C A N B E A L T E R E D F O R 
T H E A T E R U S E . 

17. P O S S I B I L I T Y O F T H E E X H I B I T O R F I N A N C I N G A N D C O N T R O L L I N G S M A L L 
T H E A T E R C O N S T R U C T I O N I S P R E F E R A B L E TO S P E C U L A T I V E B U I L D I N G 
W H I C H U S U A L L Y R E S U L T S IN T E C H N I C A L L Y I N E F F I C I E N T S T R U C T U R E S . 

18. AN I N C R E A S E D N U M B E R O F F I L M P R O D U C T S O F H I G H Q U A L I T Y A R E 
A V A I L A B L E F O R R E V I V A L S H O W I N G S IN S M A L L T H E A T E R S . 

19. N E E D F O R C O S T L Y S T A G E S T R U C T U R E A N D S T A G E T R A P P I N G S IS E L I M 
I N A T E D IN S M A L L T H E A T E R S . 

10. C O S T L Y A I R C O N D I T I O N I N G S Y S T E M S A R E U N N E C E S S A R Y : I N S T E A D , MODI 
F I E D A N D L E S S E X P E N S I V E A I R C O N D I T I O N I N G C A N B E A T T A I N E D B Y 
P R O P E R V E N T I L A T I O N C O M B I N E D W I T H P A R T I A L C O O L I N G AND D E -
HUM I Dl F I C A T I O N . 

2 0 R E A S O N S I N D I C A T E A N E E D 

F O R , A N D D E S I R A B I L I T Y O F , N E W 

A N D S M A L L E R M O V I E T H E A T E R S 

/ L A S T BOW . IftfV i C R t m 

DISTORTJO VISlftN 

" ^ f l R S T R O W - l i F T iCk'.tS 

l » i T BOW tin SCJICM 

I WIDTH 

SEATING CAPACITY A niininjum seating capacity naturally allows a structure of minimum size, thereby 
reducing cost, but the small theater does not always have the lowest cost per seat. The 
lowest cost per seat is more easily obtainable in a large unit than in a small unit. 
But it must be remembered that initial low cost per seat is a foolish objective if the 
income per seat becomes less than the income of a seat with a higher initial cost. Since 
the per-seat income is greatly reduced when a theater has more seats than necessary it 
is important to arrive at the absolute minimum seating capacity which will insure a 
sufficient economic return. 
Exactly how small a motion picture theater can be and still be an income-producing unit 
is determined by a number of factors, some of which are (1) population to be drawn 
from, (2) transient or residential location, (3) competition offered by other houses, (4) 
number of program changes per week, (5) local building ordinances, and (6) admission 
prices. 
The expected patronage consists of those persons who are within fairly short walking 
distance in towns and cities, and the shortest riding distance in rural locations. In a big 
city it would be those persons who could be attracted to a theater located on a popular 
street as transient patronage. 
A residential territory lacking a motion picture theater and having a population of 
approximately as little as from 4,000 to 6,000 could utilize a 600-seat unit. This popu
lation may produce about 450 patrons at one time as an average. But 600 seats would 
be necessary to take care of peak good days and week-end business. 
A greater population within a limited territory, such as may occur in large multiple-
dwelling neighborhoods, docs not necessarily justify the erection of an increased capacity 
unit. Such a neighborhood could more readily do more business totally in two small 
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units than in one large uni t . T h e greater choice in program for the patron permi ts th is , 

thus encouraging more habi tual patronage on the whole. 

Theaters wi th a capaci ty of f rom 200 to 5 00 seats are feasible under t w o di f ferent c o n 

di t ions—the first for rural d istr icts of populat ion below 4 ,000 , and the second fo r t r a n 

sient locations in big cities. In the case of the transient unit 300 seats have the eff iciency 

of twice as many and even more, because of the repeated use of each seat d u r i n g the 

day's business. 

These small units can be erected very economical ly , especially in smal l t o w n s w h e r e 

luxurious materials and suf>erfluous eye -ca tch ing archi tecture can be dispensed w i t h . 

T h i s should be true for c i ty locations as we l l . 

SIZE OF STRUCTURE T h e second consideration affecting the cost of the mot ion picture theater is the size or 

the total number of cub ic feet of s t ructure . Besides the seating capaci ty are s u c h fac to rs 

as the proper seating arrangement , the proper size of the motion p ic ture screen , lounge 

and toilet facilit ies, c i rcu la t ion spaces in lobby, foyers, standee area, aisles, and so o n . 

T o these items there can be, and usually is, g iven an enormous amount of c u b i c feet. 

Cor rec t min imum sizes for these portions wi l l contro l the init ial c o n s t r u c t i o n cost 

wi thout sacrificing the effectiveness of the whole. 

T h e size of the screen and the size and shape of the audi tor ium seating space are i n t e r 

dependent. For each seating capaci ty problem there is a seating plan w h i c h w i l l require 

a m in imum of square-foot area. T h i s at the same time wi l l have a m a x i m u m o f floor 

area affording an undistorted view of a screen. T h e screen size wi l l a c c o m m o d a t e rear 

as well as front row seats. Some of the factors w h i c h wi l l contro l the size of the s t r u c 

ture are: 

1. Distance from screen to first row: A m i n i m u m distance equal l ing at least the 

width of the screen. 

2. Distance from last row to screen: A m a x i m u m distance equal ing no more t h a n 

5 Yz times the width of the screen. 

3. Circulating aisles arrangement: A m i n i m u m number of aisles across the w i d t h of 

the auditorium. 

4. Side seat distortion. 
5. Size of screen. 

In the accompanying i l lustrat ion is shown d iagrammat ica l ly the effect that the w i d t h 

of the screen may have on the seating plan arrangement . T w o screen w id ths are s h o w n — 

one 12 feet wide, the other 18 feet wide. A seating capac i ty of approx imate ly 6 0 0 is 

the basis of the study. 

In each case the last and first rows are located as governed by the screen w i d t h . N o t e 

that the shape of the seating plan necessary for the 12-foot screen ut i l izes a rec tang le 

greater in area than necessary for an 18-foot screen. N o t e also that the 18 - foo t 

screen in this diagram has m u c h less of the extreme size seats. T h e s m a l l e r screen 

to use the narrower deep-shape plan w i th the wider screen. T h e deep shap>e is c o m m o n l y 

used, but wi th too small a screen to permit comfor table vision f rom the last r o w s . 

T h e aisle arrangement of the nar rower p lan, w h i c h wou ld have a bank o f seven seats 

against each side wal l , two aisles and a center bank of 14 seats, is a most eff icient space-

saver. Adding more seats to the w id th wou ld force the use of t w o addit ional w a l l aisles, 

because most building codes do not permit more than seven seats in a bank w i t h access 

to one aisle only. 

M u c h space can also be saved in the p lanning of the smaller c inema if m i n i m u m area 

is given to lobbies, foyers, promenades, standee space, and the l ike. T h e d is tance between 

the first set of entrance storm doors and the next set of doors need never e x c e e d m u c h 

over 10 feet. T h e standee space behind the last row of seats, usual ly made more t h a n 

10 feet deep, can be reduced to 5 or 6 feet. 

I t is better to provide a lounge room for patrons who must wait for a seat. Space fo r 

this lounge room could be found by e l iminat ing separate men's and w o m e n ' s lounges 

adjoining the res|>ective toilet rooms, and instead of h a v i n g two lounges, a r r a n g i n g fo r 

one common lounge placed near the audi tor ium seating. O n l y a very smal l an te room, 

approximately 5 by 8 feet, is necessary in f ront of each toilet room. 

T h e total height of the audi tor ium should be no higher than 2 feet above the top of 

the screen. A n y additional height only serves to increase cost wi thout g iv ing a n y w o r t h 

while advantage. G i v e n the approximate simple archi tectura l fo rm and lines, l o w ce i l ing 

heights can be treated successfu l ly . 
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PRELIMINARY PLANNING 

FOR AIR C O N D I T I O N I N G 

IN THE DESIGN OF MODERN BUILDINGS 

W, 
R e a l t o E . C h e r n e 

C h e s t e r L . N e l s o n 

hen the architect or engineer comes to the problem of instaUing an air 

condit ioning system in a building, a number of questions must be answered 

before plans can be drawn. Since these questions are similar for all types of 

buildings, a brief explanation of some fundamentals of air conditioning that 

must be considered for the general design problem is necessary. This article, 

therefore, differs f r o m the usual discussion of individual air conditioning 

installations in which diff icul t designs were encountered because of architectural 

peculiarities; instead, i t covers the mot^e general problem of designing or reno

vating a building w i t h proper ini t ial consideration of the air conditioning 

problem. 

A l l architects and engineers are more or less familiar w i t h the requirements of 

ordinary ventilation, direct radiation, sprinkler systems, plumbing systems, and 

other mechanical features. The required floor area, riser space, equipment space 

and approximate costs of installation and operation may be quickly approxi

mated fo r use in a preliminary study of a building. Many designers have asked 

i f a similar array of constants can be set up in order to include scientific air 

conditioning in the preliminary study rather than delay unt i l after the f imda-

mentals have been determined—thereby causing a greatly increased cost of both 

equipment and building. The owner objects to a new building designed w i t h -
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out complete modern mechanical equipment; the architect objects to adding 

something that is not completely w i t h i n his practice; and the air condi t ioning 

engineer dislikes having to overcome needless and very o f ten costly design 

problems which are almost certain to appear when proper ini t ial consideration 

has not been made. Generally considered, the present procedure is quite u n 

satisfactory to every one interested in modern bui lding construction. Never

theless, as the fol lowing discussion w i l l point out, the air condit ioning engineer 

is reluctant to broadcast uni t figures when he does not use them himself; in 

other words, every job is "tailor-made." 

I t is a comparatively simple matter f o r one famil iar w i t h the science o f air 

conditioning to design and approximate the cost of an installation af ter p re l im

inary building plans have been made. I n many cases, however, the prospective 

owners and designers of new structures must make a complete study of the u n i t 

as a whole before even preliminary drawings are made. Too much emphasis 

cannot be placed on the possibility of erroneous application of constants and 

uni t figures for the reason that air conditioning capacities cannot be determined 

by air-change values as ordinary ventilation calculations commonly are made. 

The fol lowing discussion o f fundamentals presents the general problems encoun

tered in air conditioning work which have direct bearing on preliminary plans. 

S O U R C E S 

O F HEAT: 

J U N E , 1934 

I t is generally understood that different concentrations of occupants and 

il lumination, together w i t h variable outside weather conditions, affect consider

ably the load placed on an air conditioning apparatus. For this reason, i t is 

well to discuss briefly the various factors upon which capacities and loads are 

dependent. This discussion w i l l be limited to air conditioning f o r c o m f o r t since 

the inclusion of data on industrial air conditioning would necessarily be o f a 

more technical nature. 

( 1 ) The first factor to be considered is the variation of outside weather 

conditions and the amount of outside exposure in relation to the total 

cubical contents o f the bui lding. Further, in the northern hemisphere 

the south, east and west sections are affected to a greater extent than the 

north exposure by heat f r o m sunlight. The top floor or spaces imme

diately beneath the roofs or offsets require special consideration because 

of the roof load which is usually high owing to poor heat insulating qual

ities of the roof construction. 

( 2 ) This leads to a second variable involved in load calculations—build

ing construction. I t is evident that better heat insulating qualities o f 

walls, partitions, floors and roofs w i l l make possible smaller apparatus 

and lower operating costs. Recent studies have indicated, on sf>ecific 

installations, that i t is more economical to insulate the roof properly 
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T H E L E T T E R S S H O W N IN T H E S K E T C H I N D I C A T E T H E 

F O L L O W I N G : 

Sclull Studio , 

than to install and operate equipment of sufficient capacity to provide 

f o r the increased load involved where ordinary construction is main

tained. 

( 3 ) The removal of heat and moisture f r o m occupants is a greater por

t ion o f the total load than most individuals realize. Heavy concentra

tions of people very o f t en require special study. The act ivi ty o f the 

population greatly affects the total amount of heat dissipated. Sensible 

and latent heat'"' must be separated in the calculations, because the method 

of providing f o r the removal of each is different. I n general, the sensible 

heat affects the amount of conditioned air, while the latent heat directly 

affects the refrigeration load. 

(4) Heat given off by lights has a direct bearing on, and o f ten is a major 

port ion of, the total air conditioning load. Modern methods of i l lumina

t ion w i t h increased application of indirect l ight ing and a consequent 

increase in wattage per uni t of floor area wi l l add still greater weight to 

this factor in the fu tu re . The use of independent ventilation units, to 

remove the major port ion of the heat f r o m the light coves, w i l l prove 

economical. 

( 5 ) Another important variable involved in load calculations is the i tem 

of air in f i l t r a t ion or leakage. This factor requires special consideration 

in tal l buildings due to pressure conditions and stack effect of vertical 

risers, stair ways and elevator shafts. The possibility of large heat losses 

or gains due to leaky sashes has indicated the advisability of double w i n 

dows or double glazing in some cases. 

A f t e r a proper analysis has been made of the conditions to be maintained and 

the heat loads encountered, the next step is to determine the most applicable 

'•'The total hat given off by peopU 
IS composed of the sensible heat, or 
heat due to the temperature as in
dicated by the thermometer, and 
the latent heat, or heat of vapor
ization of the moisture or perspira
tion. Tlyus, at 80 degrees dry bulb 
and 50% relative humidity, the 
total heat given off by an aver
age man at rest is 400 B.t.u. per 
hour, of which 5 5% is sensible 
and the remainder latent. 
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I N G . 

G . S T E A M A N D R E T U R N P I P I N G . 

LOCATION O F 

E Q U I P M E N T : 

SOUND: 

type of system. When dealing w i t h air conditioning systems f o r large bu i ld 

ings, i t is generally considered best practice to divide the complete job into a 

number of suitably sized units. I n some cases a uni t per floor or group of 

floors may accomplish the work satisfactorily, whereas in others i t may be 

necessary to have separate units fo r each of the quadrant exposures o f the bu i ld 

ing. Where the floor area is large in relation to the outside wal l exposure, i t 

is evident that provision must be made for the variable load to which the outer 

bay is subjected. The heat loads on inside rooms or bays are apt to be less 

variable since the fluctuations o f the outside weather conditions are not a direct 

factor in load. Such a condition o f t en results in a natural zoning or segrega

tion of rooms having similar exposures and internal heat loads. 

One of the first questions to be settled in any air condi t ioning design is the 

location of dehumidifying and refrigeration equipment. I n general, i t is best 

to place all the dehumidifiers, commonly called air washers, on the same level, 

preferably on one of the upper floors where clean outdoor air is readily available, 

so as to allow a closed c i rcui t fo r the cold water system. The cold water pumps 

then need only work against f r i c t i o n head since the vertical or static head is 

balanced in the supply and return lines. The refrigeration equipment is usually 

located in the basement along w i t h boilers, fire pumps, and the like. I n the 

case of a system designed w i t h all the dehumidifiers on one level i t is generally 

necessary to have booster fans located on the various floors to provide f o r local 

control and also to insure proper distr ibution of supply air. 

The problem ot sound insulation and isolation in connection w i t h air cond i t ion

ing work is increasing in importance. W i t h the advent of sound studios and 

"talkies" i t became necessary fo r the engineer to develop methods o f prevent

ing transmission of noise through ventilating ducts. Gradually some of this i n 

formation has been applied to other types of work . The cost of sound cont ro l 

is a direct func t ion of the "quietness" desired, and fo r this reason certain sound 

levels have been recommended to assist in attaining the proper economic bal

ance for various applications; f o r example: 

Residences 1 0 db* 

Sound Stages 5 db 

Hotel Sleeping Rooms 1 0 db 

Broadcasting Studios 8 to 1 2 db 

Private Offices (extra quiet) 1 0 db 

(ordinary) M db 

1 2 to 1 8 db 
25 db 
3 0 db 

Theaters 

General Offices (small) 
(large) 

^db is the abbreiiation for decibel 
which is a commonly used unit for 
the intensity of noise or sound. 
Technically, the decibel is a loga
rithmic ratio of the energy of a 
sound to the energy of a sound 
]nst barely audible. 
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Acoustical problems encountered in air conditioning work, as outlined by V . O. 

Knudson in the October 1 9 3 1 issue o f H E A T I N G , P I P I N G A N D A I R C O N D I T I O N 

I N G , are in part as fol lows: 

1. "The selection of equipment which operates without generating ex

cessive noises. 

2 . The location and insulation of the equipment room so that no direct 

noises are transmitted through its walls and ceilings into adjacent rooms. 

3. The mount ing of the equipment on flexible supports which have 

been designed (based upon calculations, not guessed) to provide suffi

cient insulation to prevent solid-borne vibrations f r o m disturbing any 

part of the building. 

4. The design o f suitable filters f o r the ducts to prevent sound trans

mission f r o m the equipment room to audience or work rooms, or f r o m 

room to room. 

5. A l l of these problems can be solved quantitatively in advance of i n 

stalling the equipment, so that the control of sound in the air condit ion

ing of buildings can be removed f r o m the realm of guesswork and 

empiricism, and placed upon an unfa i l ing and rigorous engineering basis." 

Recent research has been directed toward determining the effect o f noise on 

health and efficiency. The fact that efficiency falls off when a person works in 

a high noise level has been established and is generally known. A n air condit ion

ing system allows the windows to be closed during all seasons of the year, and 

thus most o f the extraneous or street noises are eliminated. 

A m o n g points to consider in determining the method of distributing conditioned AIR 

air in buildings are such items as ceiling heights, locations of partitions and D ISTRIBUTION: 
construction of ceiling (that is, beamed or hung) . 

U p to this time, the major port ion of bui lding air conditioning has been accom

plished by means of grille outlets located in permanent corridor walls. 

Recently, however, the trend has been toward low-pressure nozzles placed u n 

der the windows or in permanent corridor partitions. The former, a window 

box uni t , is designed fo r cooling and dehumidifying in summer and heating 

and h u m i d i f y i n g i n win te r ; such an installation w i l l dispense w i t h supplementary 

direct radiation under windows since a heating coil is an integral part of each 

uni t . The latter, a wall uni t , may be used to advantage when a central cor

ridor is available f o r the distr ibut ing ducts. However, direct radiation, or other 

means of providing fo r heat losses, must be used in conjunction w i t h the system. 

I n general, i t should be remembered that space must be allotted on the plans f o r 

a complete system of supply and re turn air ducts leading f r o m the equipment 
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or fan room to the various conditioned areas. Whether a particular installa

tion should be designed fo r use of side wal l outlets, window box units, or over

head pan distribution should be determined by a competent air condi t ioning 

engineer. He must analyze the load conditions, room usage, available equip

ment space, operating costs, and the possibility of obtaining suitable automatic 

control of the system. This latter i tem is generally overlooked despite its i m 

portance. A n air conditioning system loses its effectiveness i f i t is designed 

in such a manner as to preclude the use o f automatic controls f o r temperature 

and/or humidity. 

A problem of major importance which o f t en does not receive proper considera

tion, both in building construction and in the operation of an air condi t ioning 

system, is that of providing water fo r condensing purposes. Where the refr iger

ation load is large, it may be impossible to obtain sufficient water f r o m c i ty mains, 

wells, rivers or lakes to operate the condensers. This makes advisable the i n 

stallation of a cooling tower or spray pond on top of the building. I n order to 

do this, however, the steel work must be designed fo r the additional load. A r c h i 

tectural design of modern buildings seldom provides suitable roof area f o r cool

ing towers or spray ponds, and to overcome this d i f f i cu l ty i t may be necessary 

to provide space for a forced d r a f t cooling tower which is essentially nothing 

more than an air washer and fan assembly. 

I t should be borne in mind that although sufficient condensing water is available 

at present the supply may be restricted at some f u t u r e date. For this reason, 

on some recent installations, provision has been made f o r the fu tu r e addition of 

a cooling tower although ci ty water at the present rate is more economical than 

owning and operating such a tower. 

A complete air conditioning system consists essentially of the f o l l o w i n g equip

ment: 

1. Refrigeration equipment. 

2 . Washers, fans, heaters, filters, motors. 

3. Duc t work. 

4. Automatic controls. 

5. Water piping and pumps. 

6. Insulation and isolation. 

These divisions in equipment are listed to show the number of items which enter 

into the cost and space taken by an installation. I t is apparent that any d u p l i 

cation of motors, pumps, and so on, f o r emergency or auxiliary use w i l l fo re 

stall the use of a uni t price based on a standard installation. Specifications 

calling for copper dehumidifiers, copper dampers, brass pipe or other special 
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'asm: 
construction or controls w i l l also tend to make unit costs and factors unreliable. 

From actual costs o f air conditioning installations in large buildings (excluding 

theaters and auditoriums) i n various localities, i t has been found that present 

in i t ia l costs may vary f r o m 75c to $2.50 per square foot of usable floor area. 

For small buildings the cost is somewhat higher. O n a cubical content basis, 

i t may be said that the cost w i l l r u n f r o m 7c to about 2 5c per cubic foot de

pending on the variables discussed above. 

I n recent years industry has gradually adopted the idea of analyzing equip- O P E R A T I N G 

ment installations on the basis of balancing the cost of operating against the C O S T S : 

first cost of equipment, and has begun to consider this relation essential in the 

ini t ia l determination o f new building features. Natural ly this trend has entered 

the field of air conditioning w i t h the result that such analysis is being made in 

the design of all current projects. 

Such a method of balancing consists of striking an economical relationship be

tween size of equipment and the first cost. The first cost of installation is quite 

o f t en a poor index of the total cost of owning and operating an air condit ion

ing system and this should not be the sole deciding factor for the purchaser. 

For example, an installation may be of sufficient capacity to maintain the desired 

conditions and yet be of such design and size as to entail excessive cost of opera

t ion. The equipment may be taking insufficient outside air to provide f o r i n 

termediate seasons"' when neither refrigeration or steam should be used. I n 

such instances i t is necessary to run the refrigeration equipment more hours each 

day and many more days each season than fo r a well-designed system capable of 

circulat ing sufficient outside air. The additional cost of operating the refrigera

t ion machines and cold water pump would readily pay for the small increase in 

air capacity required o f the dehumidifier. 

T o determine the operating costs of an air conditioning system i t is necessary 

to consider an array of variables so complex in nature that all calculations », . ^ , . i 
' * Intermediate seasons may be taken 

I • I J • • • I T~* I • i I • to apply to late summer and early 

must be considered as approximations only. Due to these many variables i t fall, as ueii as late spring. 
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LEFT: APPLICATION OF H I G H -
PRESSURE W A L L TYPE OUT
LET FOR EFFECTIVE DISTRIBU
TION OF CONDITIONED AIR. 

RIGHT: AN OFFICE AIR C O N D I 
T IONING APPLICATION WHERE 
THE AIR DUCTS ARE FURRED IN 
AS BEAMS, A N D LOW-PRESSURE 
SLOTTED OUTLETS A R E USED 
FOR DISTRIBUTING THE AIR. 

O P E R A T I N G 

C O S T S IN 

D E T A I L 

is impossible to obtain a purely mathematical solution. 

I t is necessary to make certain basic assumptions or approximations regarding 

the weather and operating efficiencies. I n this connection i t should be noted 

that a good operator w i l l save money and a poor one may waste m u c h more 

than the difference in salary required to acquire a good man. Inefficient re

sults may of ten be traced back to the fac t that the man in charge does not 

f u l l y understand the principles involved. 

Obviously, the only accurate method of determining the operation cost o f a 

system is by the use o f meters and methodical records. When an a t t empt 

is made before installation to predict the yearly cost of owning and operat

ing equipment, however, a thorough knowledge of the machines and an under

standing of fundamental principles is essential. The complexity o f the p rob

lem is increased still fu r the r by fluctuating outside weather conditions w h i c h 

vary f r o m hour to hour and day to day; this condition precludes the use o f 

temperature averages and makes a detailed study necessary. 

A detailed approach to the problem is presented: 

A. Fixed charges (commonly known as capital charges). 

( 1 ) Depreciation charges involve determination of the total first cost o f 

the equipment, which includes not only the air condit ioning contract 

price but also a reasonable addition f o r all supplementary w o r k necessary 

for the completion of the installation. The total first cost of the installa

tion should be distributed over a period of years consistent w i t h the 

nature of the installation and stability of real estate values. For w e l l -

designed air conditioning equipment i t is possible to use the same rate 

of obsolescence as used f o r the building. 

(2) Interest loss is generally figured at a reasonable rate (say 4-6 per 

cent ) on the average amortized value of the apparatus. 

( 3 ) Taxes are d i f f icu l t to figure accurately since the assessment valua

tions do not always coincide w i t h the theoretical value of the proper ty . 

This item naturally varies w i t h locality. 

(4) Rental value o f the floor space which is occupied by apparatus must 

be considered in the complete analysis. 

(5) Insurance on the property should be figured at appropriate rates. 

B. Service charges. 

( 1 ) Salary of operator or operators should be based on the amount o f 

time required and the relative value of that time. Norma l ly , when a 

licensed refrigeration engineer is required, the responsibility o f the entire 

operation is entrusted to his charge. Qui te o f ten , the salary o f opera

tors is included in the capital charges. 
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(2) MaintciuDicc consists of normal replacements, oiling, greasing, and 

repletion of refrigerant. Periodical painting of equipment may also be 

included under this i tem. 

(3 ) Make-up water is the very minor water load which is used by the 

humidif ier or dehumidifier. Under ordinary conditions this consists of 

evaporation losses and water necessary f o r cleaning and replacement. 

(4 ) Steam consumption is computed after study of the prevailing 

weather conditions fo r the particular locality, and after evaluation o f 

the heat gains and losses which may be credited to the particulr building. 

For convenience in computation, the steam load should be divided into 

three parts: 

(a) Steam required to preheat or raise the air f r o m the outside tem

perature to the apparatus saturation temperature. 

(b ) Steam required to provide f o r heat losses through walls, windows 

and roof. 

(c ) Steam necessary to reheat the air f r o m the apparatus saturation 

temperature to the room dry-bulb temperature. 

(5 ) Condenser water costs f o r refrigeration purposes must also be com

puted. I f a cooUng tower or spray pond is used, the pumping power 

cost must be added to the windage and evaporation losses. 

(6) Apparatus power, exclusive of refrigeration power, is determined 

by the length of time the related apparatus—pumps, fans, and so on— 

is in operation. The efficiency of power transmission should not be 

neglected. 

(7) Refri^^eration power may be computed only after a study o f com

plete weather conditions together w i t h all the variable load factors 

involved. 

From the nature of the variables i t may be readily appreciated that total o w n 

ing and operating costs w i l l vary considerably. Actually these values may range 

f r o m 15c to 3 5c per square foot of usable floor area per year in large installa

tions. I t should be remembered that these values include all fixed charges and 

service charges as previously listed. For smaller projects the cost w i l l increase 

owing to the fac t that the ratio o f ini t ia l cost to conditioned area is greater. 

D u r i n g the last fifteen years there have been many changes in air conditioning C H A N G E S IN 

equipment. While systems installed that long ago are still producing the proper E Q U I P M E N T 

conditions wi th in the rooms, i t does not fo l low that the same design would be 

used in a modern installation. Much has been learned about air diffusion, air 

distr ibution, mechanical refrigeration, and sound absorption. This k n o w l 

edge has been incorporated in recently designed systems. Occasionally the ques-
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tion is raised whether i t is advisable to design a bui lding today w i t h provision 

fo r installing air conditioning at some fu tu re date, say ten years distant. Since 

research is constantly bringing out and developing new ideas, i t is possible that 

space provisions made today may become entirely inappropriate in the f u t u r e . 

I n this event, i t would be necessary fo r the fu tu r e designer to go back to an

tiquated equipment or design special equipment to make a system f i t the o ld 

plans. 

Among the more recent developments in effective dis t r ibut ion of condit ioned 

air are the low-pressure nozzles f o r location under the windows or in permanent 

corridor partitions. Both these types of distr ibution have considerable mer i t 

over the pan or grille supply systems in office buildings because individual con

t rol of each uni t is possible wi thout disturbing the balance of the installation. 

I n addition, i t is possible to use a higher temperature differential between the air 

entering the room and the room temperature and in this manner decrease the 

quanti ty of air supplied to the units. Thus, in comparison w i t h an old type 

system, smaller ducts may be used. A higher temperature different ia l may be 

used because a primary current of air is introduced in such a manner as to i n 

duce a secondary air circulation greater than its o w n volume. I n this way, the 

actual air diffused in the room may be greater than that in an overhead sys

tem even though a much smaller amount is carried through the ducts. 

One of the chief problems of a building designer is to maintain as m u c h rent

able floor space as possible wi thout sacrifice o f efficiency in the mechanical 

equipment. The window box uni t lends itself quite readily to the conservation 

of floor space and ceiling height because the duct w o r k usually consists o f ver-
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cical risers fu r r ed in the pilasters, w i t h small horizontal ducts leading to the 

indiv idual units. I n some instances i t may be advisable to have the vertical 

risers in the general u t i l i t y space and then have horizontal ducts in the corridors 

f r o m which small horizontal leads may be made to the individual units. 

I n any case, i t is desirable to plan the steel f raming w i t h provision f o r sim

ple duct w o r k rather than to determine the steel design first and then be con

f ron t ed w i t h intricate problems of duct design and resultant higher costs fo r 

operation o f the system. When the duct and riser requirements are known, 

i t is generally a simple matter to provide proper steel f raming. On the other 

hand, i f the steel is designed before thought is given to air conditioning require

ments, the result is a much more costly and inefficient installation. 

One of the recent developments particularly adapted to individual office i n 

stallations is the self-contained automatic air conditioning unit. In summer, 

when used in conjunct ion w i t h a refrigerating machine, i t distributes cool, de

humidi f ied air, while in winter , when connected to the building's regular heat

ing system, i t provides evenly warmed humidified air. The cooling and heat

ing coils are bu i l t into the cabinet itself, as is the blower for circulating the 

air. Cooling only, heating only, or both in the proper season may be furnished 

according to the type o f cabinet selected. 

The importance of accurate preliminary planning for air conditioning in the C O N C L U S I O N 

design of modern buildings cannot be over-stressed. Such initial consideration 

is just if ied by the reduced cost made possible to the owner both in bui lding con

struct ion and in equipment, and also because maximum operating efficiency 

may be made possible through proper design of the equipment installed. The 

large number of variables encountered and the difficulties met w i t h in air con

d i t ion ing work tend to place such preliminary study in a highly specialized field. 

For this reason, the problem cannot be properly solved by the use of constants 

and uni t values i n the same manner as problems of ordinary ventilating, d i 

rect radiation, sprinkler systems, and the like. The problem is complicated 

st i l l f u r the r l)y the ever increasing number o f new developments being con

t inua l ly brought out by the rapidly expanding science of air conditioning. I t 

is possible, however, fo r the air condit ioning specialist to make a preliminary 

survey o f a project and to formulate the design of equipment which w i l l meet 

the bui lding requirements set down by the owner; also, i t is possible to predict 

roughly the yearly operating cost of the equipment. I t is therefore the f u n c 

t ion of the air condit ioning manufacturer, who must of necessity be a special

ist, to cooperate w i t h the owner, architect, and consulting engineer f r o m the 

start in the preliminary planning of a building. 
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