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T'S IN A N A M E . 
For the 

Architect? 

W H A r s I N A N A M E ? T a k e , f o r i n s t a n c e , t h e C e l o t e x n a m e . 

W h a t d o e s i t m e a n t o a r c h i t e c t s ? 

W e l l , i t ' s t h e b r a n d n a m e o f a c e r t a i n k i n d o f s t r u c 

t u r a l i n s u l a t i o n . I n f a c t , C e l o t e x w a s t h e first w i d e l y a d 

v e r t i s e d i n s u l a t i o n o f a n y k i n d . A n d i f y o u r m e m o r y g o e s 

b a c k t w e n t y y e a r s o r m o r e i n a r c h i t e c t u r e , y o u w i l l r e c a l l 

t h a t g e n e r a l p u b l i c i n t e r e s t i n h o m e i n s u l a t i o n dates from 
the beginning of Celotex advertising. 

C e l o t e x , a l m o s t s i n g l e - h a n d e d , s o l d t h e i d e a o f h o m e 

i n s u l a t i o n t o t h e g r e a t b o d y o f A m e r i c a n h o u s e h o l d e r s . 

W H A T ' S I N A N A M E ? W e l l , t o a r c h i t e c t s , t h e n a m e A c o u s t i -

C e l o t e x is a s s o c i a t e d w i t h t h e b e g i n n i n g o f g e n e r a l i n 

t e r e s t i n n o i s e - c o n t r o l . B e c a u s e t h i s w a s the first sound-
conditioning material p r i c e d w i t h i n r e a c h o f t h e a v e r a g e 

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

W H A T ' S I N A N A M E ? W e l l , d i d you e v e r h e a r o f any i n s u 

l a t i n g i n t e r i o r finish b e f o r e y o u r e a d a b o u t C e l o t e x 

I n s u l a t i n g I n t e r i o r F i n i s h . ' 

A m e r i c a k n o w s t h e C e l o t e x n a m e as a t r a d e m a r k o f 

d e p e n d a b i l i t y . C e l o t e x P r o d u c t s h a v e a l w a y s d o n e w h a t 

w e p r o m i s e d t h e y w o u l d d o . T o d a y C e l o t e x i s p e r h a p s the 

best known trade mark i n t h e w h o l e field o f b u i l d i n g 

p r o d u c t s . T h a t w i d e k n o w l e d g e i s p a r t l y d u e t o t h e c o 

o p e r a t i o n o f o u r a r c h i t e c t f r i e n d s . A n d t h a n k you f o r t h a t ! 

T o d a y t h e C e l o t e x n a m e is a p p l i e d — n o t o n l y t o c a n e 

fibre i n s u l a t i o n a n d a c o u s t i c a l p r o d u c t s — b u t t o a com
plete line o f a s p h a l t r o o f i n g , r o c k w o o l , a n d g ) ' p s u m p r o d 

u c t s as w e l l . A l l o f t h e s e p r o d u c t s m e e t t h e C e l o t e x q u a l i t y 

s t a n d a r d s w h i c h a r e s o w e l l k n o w n t o A m e r i c a . 

I n w h a t e v e r c o n n e c t i o n i t i s u s e d , t h e C e l o t e x n a m e 

m e a n s t o m i l l i o n s o f A m e r i c a n s , quality—dependable per
formance—excelk'nt value. A n d b e c a u s e i t e n j o y s t h a t k i n d 

o f p u b l i c a c c e p t a n c e , t h e C e l o t e x n a m e — t o t h e a r c h i t e c t 

— m e a n s e a g e r r e s p o n s e f r o m c l i e n t s , s o l i d s a t i s f a c t i o n , a n d 

t h e k i n d o f q u a l i t } ' y o u a r e p r o u d t o b u i l d i n t o a s t r u c t u r e ! 

A n y C e l o t e x s p e c i f i c a t i o n m e a n s t h a t t h e a r c h i t e c t ' s 

j u d g m e n t is b a c k e d u p b y a s s u r a n c e o f d e p e n d a b l e p e r 

f o r m a n c e . 

C e i l o t e X 
^ ^ ^ ^ ^ REG. U. S . PAT. OFF. 
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LANHL4M BILL 
F O R U M : 

The new Laiiliam Ij i l l appropriating 
funds for war housing has now passed 
the House and awaits Senate action. I f 
enacted in its present form it must serious
ly threaten the war effort. 

The hi l l would appropriate $300,000,000 
with which to huild housing in war pro
duction centers. I t would also authorize 
the huilding of houses at costs up to 
$3,750 each instead of $3,500. This part 
(»f~ the b i l l is satisfactory. However, as 
a condition for the appropriation, pro
visions have been incbided which would 
render the whole housing program un
workable, n the program is not to bog 
down completely, the bi l l must be 
amended in the Senate before passage. 
The more objectionable features of the 
bil l are these: 

1. I t repeals the provisions of the first 
Lanham act which enable defense hous
ing projects to be let at rentals "whicli 
shall be within the financial reach of 
persons engaged in national defense" and 
substitutes a requirement that rentals be 
based on the "value" of the houses. 

This would bar war housing to all but 
a small percentage of war workers with 
high incomes. Eighty per cent of war 
workers earn less than $1,500 annually. 
I f 20 per cent of income is the proper 
sum allocable for rent, even the top sec
tion of that class cannot afford more than 
$25 monthly. Most of that 80 per cent 
must have subsidized housing whether we 
like it or not. Even a $4,000 FHA house, 
purchased with a $100 down payment, 
costs about $56 monthly to carry during 
the first eighteen months. 

Only a family with an annual income 
of $3,360 can afford to pay such monthly 
charges, and not more than one out of 
fifty war workers is in this category. A t no 
time could FHA houses, even with a f u l l 
10 per cent down payment, be built for the 
lower-paid workers. With no private build
ing for this group and mtw with no public 
housing either, where are most of our war 
workers expected to live? 

2. The bi l l proposes to have all war 
housing construction built through the 
Pubhc Buildings Administration, the Army 
and the Navy. 

The provisions of the original Lanham 
act authorized the Federal Works Agency 
to allocate the funds to various agencies. 
Of a l l the agencies equipped to huild 
houses, the three the bi l l designates stand 
out as the most unsuited for the job. 

The Army and the Navy have their 

own vital responsibilities at this moment 
ami they should n o t In - l u i K i r n r d with 
construction details and management prob
lems. The Public Buildings Administration, 
while qualified to build post-officfs, has 
had little experience in the building of 
houses, nor is it staffed or equipped for 
the job. Tho.se houses it has constructed 
under the defense program confirm this. 
The restriction to these agencies is op
posed not only by al l public housing or
ganizations but by Charles F. Palmer, the 
housing coordinator, who states that local 
authorities are in most cases more efficient 
and that the USHA should supervise work 
through these authorities. There is little 
doubt that these local agencies have i n the 
last four years shown an ability and apti
tude for building and operating houses 
with efficiency, economy and speed. 

3. The bi l l would direct that the "hous
ing shall be sold and disposed of as expe
ditiously as possible." 

Most war workers are in no position 
to buy houses and should not be forced 
into buying them. Nine out of ten of 
FHA's Title V I defense houses are being 
sold, and now it is proposed that all other 
war housing be sold, too. War workers, 
many of them migrants with temporary 
jobs, would be forced by the pressure of 
a housing famine into buying homes in 
alien communities, most often on terms 
they cannot possibly continue meeting 
when the emergency is over. 

4. The bi l l proposes barring the sale 
of all war housing to any 'public or pri
vate agency organized for slum clearance 
or to provide subsidized h»>using for per
sons of low income." 

This provision would not only bar the 
acquisition of properties by any agencies 
which might wish to rent to war workers 
with lower incomes, but it would prevent 
the sale after the war of any of this housing 
for social purposes. Thus, projects which 
can be planned today so as to be utihzahli-
after the war to rehouse slum dwellers can 
never be devoted to that use—not even i f 
the f u l l cost is paid to the government. 

The record of the debate in the House 
indicates thai these crucial questions were 
hardly considered and that much in them 
was misunderstood. The bil l had been rec
ommended by the Lanham committee be
fore the declaration of war. Doubtless, 
committee members, not then aware of the 
approaching emergency, sought to write 
into the statute their [lersonal opproit ion 
to the slum-clearance program and make 
its curtailment a condition h)r their recom
mending the defense housing ajipropria-
tion at al l . The war emergency, however. 

ought not to be made an occasion for re
nouncing peacetime social programs, nor 
should appropriations be conditioned upon 
it. 

Houses are necessary for war workers 
now. These houses should, in the opinion 
of many, be used after the emergency to 
rehouse slum dwellers. Some say only a 
portion should be used for that |)urpose. 
But to say that none shall be .so used, and 
to insure that they wil l not be by expressly 
forbidding low-income workers from now 
or ever occupying these houses, is danger
ous nonsense. 

I f the b i l l is not changed it wi l l upset 
the production timetable and turn up as 
one of the most serious obstacles to impede 
the war program. 

C H A R L E S A B R A M S . 

New York, N. Y. 

Mr. Abrams' thoughtful comments ohviously 
make sense. I t is rumored that the Admin
istration is backing the Senate version. When 
such separate travelers as the USHA and the 
National Association of Real Estate Boards 
likewse favor the Senate bill, all doubts 
should be removed—Ed. 

POST-WAR STANDARDIZATION 
Forum: 

. . . I f T H E A R C H I T E C T U R A L F O R U M can 

stimulate effective action on the formula
tion of standards, as recommended in the 
last section of the November article, you 
wil l have achieved not a harmful combina
tion in restraint of trade, but a helpful 
combination to facilitate trade. The 
beneficiaries, as you indicate, wi l l be not 
only the architectural profession and the 
building industry but, most of a l l . Build
ing's customers. 

H A R O L D S. B U T T E N H E I M 

New York, N. Y. 

Major Undertaking 
Forum: 

. . . In presenting this Post-War plan
ning program T H E F O R U M is very definitely 
assuming a position of leadership for 
mobilizing the forces of the building in
dustry for a task which promises to be 
a major undertaking of the Post-War pe
riod. . . . 

G. C. D E . N E B R I N K 

Lancaster, Pa. 

Standard Mortgages 
Forum: 

. . . I n the mortgage financing field great 
strides have been made in the last dozen 
years in standardizing mortgage financing 
terms, prices and methods. . . . When a 

(Continued on pace 4) 
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EoR many years, Masoniie 
Presdvvocxls have been "on the 
firing hne" in all kinds of con
struction. Architects have speci
fied these all-vvood-fibre hard-
hoards because they combine 
hght weight and unusual stmc-
tural strength. They are grain-
less and moisture-resisting. 
Properly applied, they will not 
v\ arp, chip, split or crack. They 
have a marble-smooth surface 
that can be varnished, lac
quered, painted, enameled or 
waxed, lending itself to a 
\^ariety of modern decorati\e 
treatments. Furthermore, these 
boards can be easily and 
speedily worked wn'th ordinary 
wood-working tools. 

I n these days of national 
emergency, Masonite Coipora-
tion believes that defense 
needs come first. This may 
mean that Masonite Corpora
tion and its dealers may not 
always be able to f i l l non-
dcfcnse requirements as rapidly 
as in the past. 

• Literally on the firing line in the nation's defense efFort is the Masonite* 
wood-fibre hardboard. Tempered Presdwood.* For e.xample, this versatile mate
rial is being used as a divider and holder in shell carrier cases . . . to eliminate 
all movement of shells during transportation. . . . Because of its unusual 
versatilitv. Tempered Presdwood is also "on the firing line" in the high-speed 
production demanded of defense industry today. 

MASONITE i 
^ MASONITE 

T « » D I . M * B 1 ( REG. U S M T O f f . " n A S O M H t " 
I D E N T I F I t S ALL PRODUCTS H * » X I T ( D 8Y MASONiT t 
CORPORATION. COPYRIGHT 1 9 4 2 , MASONITE COPP 

MASONITE CORPORATION. Depf. AF-Z. H I West Washington Street. Chicogo. Illinois 
Please send me FREE sample and more information abouf Masonite Tempered Presdwood. 

Narne^ 

City_ 

. Address_ 

at mi Utr in CiiiwiI'Lirril,- Mo^onilr Cnmpimii 0/ Canniln. 1.1,1.. Untineau.Quehe 
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Conliiun-d ironi pnii'' -> 

Ii- i-oii wanth lo get a home loan nowailay-
In- can go to the bank, insurance com
pany, savings and h)an association or 
mortgage broker and get almost an 
identical loan from any one of these 
sources. Furthermore, costs of financing are 
being standardized. We are getting away 
from the miihi i i l i r i ty of financing charges, 
and when a person is quoted a 6 per cent 
rate by one lender he can be pretty sure 
tlial a 6 per cent rate quoted by another 
will actually represent about the same 
(•(>sl« to him. Tiiere is some room for im
provement here. For example, we still 
hear of .some talk of the 4̂ /2 per cent FHA 
loan rate when actually it is a cost of 5 
| irr ci'iit to the borrower and compan-s 
with the 5 per cent interest rate on a non-
FHA loan which the borrower might 
secure from a savings and loan asso
ciation. 

While the standardization of mortgage 
instruments, loan terms and methods of 
repaying home loans has contributed a 
great deal lo bringing order into the 
nation's mortgage financing sy.stem and in
creasing public understanding of methods 
of home financing. I think we should be 
careful that the essential competitive 
elements in mortgage financing are main
tained. Each type of lending institution 
«hould be free to develop its own pro
cedures and methods which i t feels wi l l 
enable it to better serve the conimiinily 
and the borrowers and not feel bound to 
accept the practices of others in the 
field. . . . 

. . . Standardization in mortgage bank
ing is not worth while i f i t is achieved at 
the cost of partial solidification of mort
gage credit. This is a field which can and 
should be served on a private enterprise 
basis but as one watches the rural credit 
field and sees the steps that have been 
made during the past two decades toward 
almcst complete socialization, one becomes 
apprehensive about the trend in the urban 
mortgage picture. In the farm mortgage 
lii-ld we had a situation where standard
ization was brought on by government 
supervision and control over loan terms 
and interest rates. I f standardization is to 
be bought at the price of freedom and 
individual initiative, then i t is not worth 
the price. 

With this thought in mind 1 was pleased 
that your article advocated that the 
impetus for progress and standardization 
come from the construction industry itself 
rather than from a government depart
ment. I believe in the theory and funda
mental objectives of this policy completely. 

MO R T O N HODI ISM 

Chicago. III. 

Challenge- lo (iinli:tM«'<-rs 

1' orum: 
. . . It is by far the best statement on 

standardization that I have yet read and 
1 wisli to romidimenl you on it. . . . 

In the section dealing with .standardized 
design, you specify the ways in which the 
architect can benefit from standardi/.ation 
and indicate how kitchen and bathroom 
layouts couid be simplified and certain 
types developed in order to cut the archi
tect's job <-onsi(lerably. I agree with you 
unreservedly and I would like mightily to 
.see the modern architect released from this 
compulsion to smalltime inventiveness. 
For years I have regardf'd him as a 
gadgeteer de luxe rather than as a trained 
designer; his energies have been spent in 
piddling around with finicky li t t le bath-

iMdin ili-lail-^. I k> and l i a i i L i r r - aiul loilci 
paper racks when he could have been 
thinking creatively about fundamental de
sign problems. The smaller the hou.se. the 
more important the architect's playing 
around with unimportant gadgets becomes. 
This form of mental masturbation has 
persuaded the designer thai hi- is doing 
something important when he is actually 
overlooking the demands of plain construc
tion and general design, the props which 
are basic to a top-notch piece of residential 
architecture. . . . 

. . . You do not make clear why the 
architect has resisted standardization. Yet 
he is clearly to blame for such resistance. 
Do you feel, in the light of past experi
ence, that the standardization you suggest 
here can be imposed by force, or by the 
process of education? We know that the 
archile<'t likes to consider himself an 
original thinker even when he is not and 
that he reacts instinctively to anything 
that remotely resembles reginu-ntation as 
a damper on this much vaunted design 
ability out of which he creates everything 
from a new bathtub to a new town. I f this 
[)sych<dogical barrier is inherently a part 
of the mental phenomena of our architects, 
how would you propo.se meeting it? I 
would like to see this article charge it up 
as a challenge to such attitudes. . . . 
Nov York. N. Y. ^ ^ " L f^iss 

Clear Definition 
Forum: 

Your clear definition of standardization 
should do much to further its adoption 
by Building. 

By approaching Building's problem with 
the conviction that "There must be a better 
way." you challenge all factors in Build
ing. How to achieve the better way in 
standardization is clearly shown in your 
article covering that subject. 

1 wish i t were possible for your articles 
on the Post-War Pattern to be more widely 
circulated. 
High Point. N. C. Fi. Mi.:NnKMi.M.t. 

Ref lee l ion of ProjjreHH 

Forum 
. . . .'•standardization of archile«-tiiral 

units fosters large-scale developments. In 
fact, the lower construction costs of large-
scale operations is largely the result of 
mass production of interchangeable units. 
The extent and degree to which products 
of various kinds have Iteen sland-irdized 
and come into general use in accepted 
sizes is a reflecti'ui of our social progr<-s«. 

Bcrla-lcy. ('.alii. 
V. B. S r \ M ; i . i n 

O|>]»orlniiity for Educaiion 
Forum: 

. . . Standardization can be very ef-
liciisc in making savings and in |)roducing 
;:ood results, but it can also, i f carried too 
far. interf(Te with changes that come with 
i i- nce. new mali'rials or new ideas. 

I lir -tandardizalion that went on in the 
di vr|n]mient of the automobile was of 
enormous advantage and covered points in 
which the attempt to \iv different had led 
t<i incre;:sed costs and mueli confusion. 

There is good opportunity for education
al institutions, where architects and othei-
interi'sted in housing an- trained, to pre
sent in an adequate manner all of these 
|u<d)li-nis. . . . 

. . . Bring out the si>;nilicance oi ( i(isei> 
and storage spaces. They can easily lit-
pif-planned. and are s<» comnnmly 
neglected in most small houses. 

I! W \ . \ M \N \ \ II.Ill It 
Si (III lord I nivcrslly. ('alii. 

Standards and Pro|M»rlion 
Forum: 

. . . Prof. Wm. R. Ware, who was (uice 
hi-ad of the architectural department at 
(!oiuml)ia. u.sed to tell his students that a 
door, two squares high, a window two 
sipiari's wide, and three squares high, a 
room whose width was the side of a 
-iiuaic and whose length was equal to the 
diag<mal of the same square were all 
|d«-asing proportions, but you did not have 
to he "finicky"' about it. A window lyg x 
. i for instance, is just as good as one 2 x 3. 
because even a trained eye could not tell 
w li was which. 

In other words, the architect who refuse-
to use a stock or .standard size because 
it is not just exactly to the fraction of an 
inch, the size shown on his drawing is 
slowing down i)rogress. . . . 
Hirmingham. Ala. • WARRK.N 

(Cunliiiin'tl nil fiiii-r hi 
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FORMICA has been used by architects and decorators for a very wide 
range of purposes, where a more than ordinarily pleasing effect had 

to be combined with a sturdy durability. 

Deep sparkling plastic surfaces in Formica are also unusually hard and 
durable, non-porous and spot proof, chemically inert and stain proof. The 
colors are stable. The material is easily cleaned by the simplest methods. 
For horizontal surfaces a grade is available that resists cigarette burns. 

These genuine values account for the wide application of the material. 
Here are a few of the many common applications. 

COUHllRS 

Formica i j uied for counter tops whore wear Is 
severe, ond for die panels and baseboard. There 
ore 70 colors and many •"Realwood" finishes. 

S H I P S 
In ships Formica is used for finished surfoces of 
stateroom bulkheads, for tops of stateroom fur
niture, and for table fops in restaurants and 
public rooms. 

STORE FIXTURES 
Formica is used for baseboard where it stands 
mopping indefinitely for die panels and for 
selling ond display surfaces. If is easy to keep 
clean and Inviting. 

F O O D SERVICE 
Counter tops, counter panels and table lops in 
restaurants are among the most widespread uses 
of Formica. Restaurants in hundreds of new de-
tense plants ore equipped with Formica. 

RAILWAY CARS 

DOORS 
Striking colors and inlays of metal and color moke 
Formica doors most attractive. No laborious pol
ishing to keep them in perfect shape. They stand 
the severe wear. 

Formica has been used by all the leading car 
builders for table fops that must stand cigarettes 
and alcohol, for shelving in toilet rooms, for 
window stools and similar uses. 

ELEVATOR INTERIORS 
Many very handsome elevator interiors hove been 
installed in Formica " R e o l w o o d " a grade in 
which an actual wood veneer is Incorporated in 
a plastic sheet. 

W A f N S c o r 
In hotels, public buildings, bus, airplane and 
railway stations Formica has been used for wall 
covering, because of its good looks, permonence, 
and the ease with which it is cleaned . 

C O U N T E R S 

S H I P S 

S T O R E F I X T U R E S 

D O O R S 

ORMIĈ S' 

T H E F O R M I C A 
I N S U L A T I O N C O . 
4 6 2 0 Spring Grove Ave. 

C I N C I N N A T I , O H I O 

W A I N S C O T 

F O O D S E R V I C E 

E L E V A T O R 
I N T E R I O R S R A I L W A Y C A R S 

N U 



(Continued from p<iii<' 

To Protect Building 
Forum: 

. . . I t is exceedingly well done, leading 
logically to the conclusion that somehow 
or other—some of these days—the build
ing industry must formulate standards of 
final performance to protect itself as well 
as the public. . . . 
New York, N. Y. J. W. FoLLEN 

Static Building Laws 
Forum: 

. . . When Mr. Hoover was Secretary of 
Commerce under President Harding in the 
early 1920's, the writer was one of twelve 
first called to Washington to confer in 
respect to Standardization in the Construc
tion Industry. . . . 

. . . I had been thinking in terms of much 
the same meaning as covered in your 
article "Primary Standards," "Dimensional 
Coordination," "Standardized Procedures," 
and "Formulation of Standards." But 
when I offered anything along these lines, 
I soon discovered that I represented an 
unpopular minority of one. I t was all right 
to talk about the dimensional standardiza
tion of brick, lumber, tile, nuts and bolts, 
but i t was decidedly not all right to talk 
about establishing specification standards, 
etc. covering processes and materials, for 
to do so would be to confine competition 
to price, and that, i t was assumed 
under the criteria of Business as Usual, 
would ruin manufacturers who supplied 
materials to the Construction Industry. 
This reference to those early Hoover con
ferences is to point out that in the early 
1920's your article, which discloses what 
is actually being done by the A.S.A., many 
Trade Associations etc., and many other 
activities, now accepted as a matter of 
course, would have then been viewed as a 
most dangerous tendency and likely to 
wreck the in.stitution of Business and the 
Constitution of the U. S. . . . 

. . . I n contrast to this revolutionary 
change in direction during the last two 
decades we have our static building laws 
and ordinance. I t is true, one may point 
to the New York City Administrative 
Building Code which makes a brave show 
of giving legal and judicial sanction to 
mathematical formulae derived from ex
periments and experience in the field of 
Science and Engineering. But basically 
that code, the same as all other building 
codes, was conceived as a compromise be
tween the Welfare aims of the Municipality 
or the State, and powerful special interests. 
Producers of Material, Owners of Real 
Estate, Lenders and Organized Labor, 
wage a relentless war against changes in 

Building Laws which might, under a short
sighted view, give promise of afffctinp 
them adversely. Quite recently I went 
through the New York State Muhiple 
Dwelling Law trying to determine how 
much of that law had been drawn in the 
interest of Welfare and how much of i t 
for the benefit of Special Interest havin;: 
sufficient power to jamb amendments in 
their own interest through the State Legis
lature. In that law there are section after 
section and page after page of weasel 
worded, a l l but incomprehensible sen
tences which have nothing at all to do with 
the broad Welfare Clauses of the Constitu
tion, upon which al l such laws rest. 

The New York State Multiple Dwelling 
Law has become primarily a body of de
cisions by the Legislature and Judiciary 
acting as referee in the never endin;: war 
of the powerful vested interests. . . . 

F R E D E R I C K L . A C K E R M A N 

New York, N. Y. 

NO HELICOPTERS 
Forum: 

The "Mid-town Airpor t" for helicopters 
by Raymond Loewy which appeared in 
the November issue of T H E A R C H I T E C T U R A L 

F O R U M demands a rebuttal. Since y(»u 
thought it worthwhile to publish his im
aginative design, I hope you wil l also 
consider i t worthwhile to print an out
burst of vehement objection. 

Let us assume the economic and struc
tural feasibility of such a structure. Ele
vated flying fields of one sort or another 
have often been proposed for congested 
districts but never built. The reason is 
simple: airplanes of any type are subject 
to wind conditions, and wind condititms in 
turn are influenced by features of topog
raphy whether natural or man-made. Moun
tains, tal l buildings, trees, and houses cause 
dangerous eddies and down-drafts, acting 
in the wind like rocks in a stream. 

(lashed against towering steel and stone! 
There is good reason for locating airports 
in wide open spaces where there are stable 
wind conditions and plenty of room for 
maneuvering. You can't pull over to the 
curb if you have an accident in a plane. 

But for further protest let us assume 
that the dangerous air approaches and un
predictable wind conditions of mid-town 
Manhattan can somehow be overcome. Do 
we still want to land helicopters behind 
our Public Library? What wi l l be the re
sult of superimposing a new travel center 
in the midst of an already overburdened 
street and transportation system? The 
Forty-second Street district is already one 
of the most congested spots on the face of 
the earth; is the solution for existing con
gestion more congestion, not only on the 
ground but in the air as well? Consider 
ten planes, fifty planes, one hundred planes 

The air over the canyons of Manhattan 
is especially turbulent; attempts to moor 
dirigibles to the Empire State Building 
failed on this account. A helicopter like 
any other airplane is subject to wind con
ditions. Imagine a helicopter, dropping 
down for a landing between crowded l)uild-
ings, hazards in themselves, drawn from 
its course by a treacherous unexpected 
gust, momentarily out of control, and 

so M t L i r O P T t « . J ? MtLICOPTEP.5/ 

an hour converging on mid-town Manhattan 
from the outlying airports: Newark, West
chester. LaGuardia. Idlewild, Floyd Ben
nett. How wi l l this air traffic, coming and 
going, be controlled? W i l l circling planes 
overhead make l i fe more pleasant for the 
man on the street? Wi l l the man who now 
sits in the sun by the fountain and feeds 
the pigeons in Bryant Park be better off 
with a flight deck overhead? Wi l l it be 
quieter for the student in the reading room 
of the Public Library? And w i l l the book
keeper in the building across the street 
find it easier to work with a helicopter 
rising outside his window and the roar of 
motors i n his ears? 

Elevated structures for surface trans
portation are now being torn down in New 
York as obsolete. Are we so neglectful of 
experience as now to consider elevated 
structures for sky transportation? 

I raise these questions to Mr. Loewy's 
very delightful sketch because I feel that 
the problem of providing adequate facili
ties for increasing air transportation is 
becoming too serious for specious, i l l -
advised, and sliorl^i^hted solutions. Be
fore many years air traffic over populated 

(Continued on page 60) 
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SimJ>li^cation 
A N E M E R G E N C Y M E A S U R E T H A T P R O M I S E S 
L O N G - R U N R E N E F I T S T O T H E B U I L D I N G I N D U S T R Y 

I N O R D E R T O H E L P 
speed up national defense, the 
government is formulating an 
industry-wide program to sim
plify the lines of manufaaurers' produas. 

Appreciating the importance of saving criti
cal materials and releasing machine power 
and man power, the Milcor Steel Company 
has already simplified its various lines. 

For instance. Metal Lath has been manu
factured in a great many weights of materials 

. . . Furnace Pipe and Fittings in many gauges 
. . . Eaves Trough, Conductor Pipe, and 
Accessories in more sizes and gauges than 
were necessary. 

The purpose of simplification is to weed 
out those particular sizes, weights and styles 
of products whose existence 
never was justified. 

Many lines of products "just 
grew". Many a manufaaurer 
added a new size or gauge just 

to have something slightly dif
ferent from his competitor's. 
A short time ago the Bureau 
of Standards made up a list of 

benefits resulting from the praaical operation 
of 181 simplified-praaice recommendations 
worked out under its established procedure. 

Translated into terms of the architea, these 
advantages are: 

1. Concentration of plans and specifications 
on standard lines — those products which 
have been tried and proven. 

2. Greater assurance of less substitution for 
products specified. 

3. Greater speed in construaion, through less 
confusion of materials on the job. 

We view the simplification movement as 
more than a temporary emer
gency measure. We believe it 
is a desirable permanent feature 
of our industrial economy in 
both war and peace. 

F-225C 

MiLCoR S t e e u Company • M i l w a u k e e , W i s c o n s i n 

C A N T O N , O H I O • C H I C A G O , I L L I N O I S • K A N S A S C I T Y , M I S S O U R I 

L A C R O S S E . W I S C O N S I N • N E W Y O R K , N E W Y O R K • R O C H E S T E R . N E W Y O R K • B A L T I M O R E , M A R Y L A N D 

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

N U A 



8 M O R E S Q U A R E F E E T O F U S A B L E 
F L O O R S P A C E I N A N Y R O O M 

SAV-A-SPACS SUDING DOOH UNITS 
W R O N G . . Ordinary hinged 
doors steal valuable floor area! 

Every standard-size hinged door takes up at least 8 square feet o{ floor 
Hpace and 21 square £cet of wall space . . . space made unusable for 
furniture, pictures or other decorations. I f furniture is placed in the 
path of a door, striking and marring is certain. Hinged doors in small 
halls not only obstruct passage, but also bang into each other if used 
at the same time or if one is accidentally left open. In this typical plan, 
hinged doors waste over 40 square feet of usable floor space—space that 
costs about $200 to build in the average U .S . 1-story home. And re
member, this waste of space and money is for only a few rooms. The 
figures for the entire house would be larger. 

B A T H BED ROOM 

B E D R O O M B A T H 

BUILT TO LAST! Sav.A-Space 
Sliding Door Units operate easily 
and quietly . . . never stick or slam. 
The doors wi l l be beautiful and will 
give better service if they're Douglas 
fir, the wood made durable by Na
ture. Stock fir doors pre-fitted at the 
factory are particularly suitable for 
use in the Sav-A-Space frame. 

EASY TO INSTALL! The frames 
of Sav-A-Space Units are delivered 
to your job assembled, ready to in
stall in standard 2" x 4" studding. 
No extra thick walls are required. 
No special tools or equipment are 
needed for the installation. After 
frame is in desired location, dry-
wal l finish or plaster is placed over 
cross members, the same as over 
the studding. 

Mass production permits low price! 
Because Sav-A-Space Units are produced in quantity, the price is extreme
ly low. Considering the value of the space they save, they are far more 
economical than hinged doors. Use them in the next house you build. 

R I G H T . . Sav-A-Space Units 
take up no floor space at all! 
Compare this corrected floor plan with the one above. The use of 
Sav-A-Space Sliding Door Units not only permits more furniture to 
be used in the bedroom, but also allows the bed to be placed in several 
positions. The hallway is never blocked. The walls are sti l l standard 
2" X 4" construction . . . do not have to be thicker as with most 
sliding doors. When the use of Sav-A-Spacc Units is planned in 
advance, the placing of electric wiring, plumbing and heating ducts is 
no problem. Sav-A-Space Sliding Door Units are ideal for both small 
and large homes, prefabricated structures, apartments, offices, stores 
. . . everywhere space is at a premium or full use of available floor 
and wall space is desired. 

Don't confuse Sav-A-Spoce Units with 
balky, old-fashioned sliding doors! 

• The Sav-A-Space Sliding Door Unit is entirely new 
in design . . . contains no noisy metal track, no clanking, 
contrary wheels. The door hangs from 2 rust-proof, ball-
type rollers encased in a cylindrical channel in the fir 
header. These rollers operate so quietly and smoothly 
that even after 100,000 movements of the door—far more 
than it would have ia a normal lifetime—there is no per
ceptible wear on either rollers or track. 

The Sav-A-Space Unit consists of frame and hanger 
hardware. It does not include door, finish hardware or 
finish trim. Any stock door may be used, but a stock door 
of Douglas fir, the wood made durable by Nature, gives the 
best service. Special Sav-A-Space locks and pulls are 
available in a variety of finishes. Sav-A-Space Units are 
furnished only for doors 1 y^" thick and 6'8" high, but these 
5 different widths are made: 2'0", 2'4", 2'6", 2'8", and 3'0". 

SEE YOUR LUMBER DEALER TODAY! 
The chances are that he can supply you. although Sav-A-Space Sl id
ing Door Units are just being distributed nationally. I f your dealer 
doesn't yet handle this door, write F i r Door Institute, Tacoma 
Building, Tacoma, Wash. , for free catalog or nearest source of supply. 

8 T H E A R C H I T E C T U U M 



* WO^TH REMEM,EmG...T.E STEEL SASH MEm.METER PROVES MESKER GIVES YOU Al LEAST 3 5 . mRE OUAUTV EOR rOUR MO^Er. 

I 

OVER 1,000 MESKER 
GENUINE WROUGHT IRON 

WINDOWS 
are going mm this 

UNITED STATES MARINE CORPS 
STORE HOUSE 
Ph,ladelBh,t, Pi. 

ENDURANCE... 
for today's and tomorrow's needs 

Few realize how the endurance of Mesker Pivoted 

Sash is prolonged by the Patented Cup Pivot. 

N O W with the inside disc double-riveted to the 

frame, it never wears out, but operates continu

ously smooth, even after years of service. Because it prevents 

the ventilators from ever sagging, perfect fly-tight, trouble-

free screening is assured. It does not project beyond 

the face of the window, but is semi-concealed, trim 

appearing. For proof that Mesker Pivoted Sash gives 

you a perfect enduring weather-tight fit, S L A M 

it closed. Note the S O L I D impact... all parts 

of the vent contact simultaneously. This 

solidity, built into all Mesker products, 

is why N O W . . . when time does not permit careful 

comparison of quality and when 

you must have windows you can depend 

upon . . .you should specify "Mesker". 

THE D O U B L E THICK 

W E A T H E R I N G B A R 

. . . us«d on Mmskmr Industrial 
Pivoted Sash is Vt" thick... twict 
that us*f/ by others in Industrial 
St99l Sash. This •xc/usiv* faaturt, 
JO dramatically illustrated by th» 
Visual 7«sf Kit ffrs* upon rm-
qumsi), it indicative of the quality 
built into ALL Moskmr products. 

S T E E L S A S H 
4 2 4 S O U T H S E V E N T H S T . , S T . L O U I S , M O . 
C A S C W C N T W I N D O W S 

/ N O U S T K U l O O O K S 
W O N U M f N M l W / N D O W S • INDUVKAX W I N D O W S 

M C r A l S C t f f N S . D f T f N T I O N W I N D O W S 



Send for This Free Book on 
Floors for Defense Housing! 

S E N D FOR T H I S B O O K N O W 
Read what Defense Housing con
tractors say about Streamline — 
the greatest improvement ever 
made in hardwood flooring! 

No Contractor or Architect Can 
Afford To Be Without It! 

This b ig new book gives you—with facts, figures, and photographs 
—informat ion that every architect and contractor w i l l find in 
valuable for defense housing work . 

I t tells how to save days on every job w i t h factory-finished Bruce 
Streamline F loor ing . Ready f o r use the instant i t 's la id . N o finish
ing on the j ob . N o temporary w i r i n g fo r sanding machines. Ex
pedites the w o r k of other trades on the j ob . W i d e 5V4' strips lay 
faster; requires 50% less nails. Yet, this "better than specified" 
flooring costs no more than ordinary flooring finished on the job! 
A n d you are assured a dependable source o f supply. Deliveries i n 
any quantity, anywhere, when you want i t . Already used on 74 
Defense Hous ing Projects! 

E. L. BRUCE CO., 1479 Thomas Street, Memphis, Tenn. 

DD PC 
] . J 1 

Tr»rt<- Murk Kce. U . 3. P'l- Off. 

FACTORY-FINISHED 

F L O O R I N G 
FLOOR FimsHis • umNix' LumiR mmrs 

E L B R U C E C O . . 1479 Thomas St., Memphis, Tenn. 
Gentlemen: Please send me a copy of your new book on 
"Low Cost Floors for Defense Housing. 

Name... 

.State. 

10 H E R C H I T E C T U F O R U M 



D I S T R I B U T I N G 

M A I N S — 

2 H O F F M A N CONTJ^LS 
IN E N D BLDGS. 
1 H O F F M A N CONTROL 

IN £ A C H W A R D B L D G 

CONr/NUOUStr C/RCU14rED HOT WATER 
Wins heating contract in DefensWHospital ! 

The above diagram shows a typical application of Hoffman Hot 
Water Controlled Heat—today's most ac vanced method of distribut
ing heat in accordance with the weather. In this hospital, the tem-
peramre in ten detached buildings is kept at a constant degree by 
Hoffman control units. 

Hoffman Hot Water Controlled Heat combines continuous circula
tion with an outdoor temperature controlling device which effects a 
constant balance between heat loss and heat supply. Heat is supplied 
to the radiators on a gradually ascending or descending temperature 

scale—never in bursts of high temperature water. 
This sensitive modulation of the heat supply confers two sub

stantial benefits . . . the comfort of a uniform temperature and 
the economy resulting from elimination of over-heating. In 
addition, continuous forced circulation permits a material re
duction in the size of radiators, piping, boilers and firing units. 

Any automatically fired hot water boiler can be equipped with 
the units of Hoffman Hot Water Controlled Heat. Write today 
for booklets which give complete design and operating in
formation. 

HofFman Control Valve 

Hoffman Circulator 

M l 
Hoffman Temperature Controller 

HOFFMAN SPECIALTY COMPANY, D*pt. * r . I . Indianapolis, Indiana 

C O N T R O L L E D HEAT 

Hoffman Hot Water and 
. Steam Specialties are 

^ sold everywhere by lead
ing wholesalers of Heat
ing and Plumbing 
equipment. 

J A N U A R Y 1 9 4 2 11 
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Above—Fenestra Steel Windowalls daylight new plant 
of The Hydraulic Press Manufacturing Co., Mount 
Gilead, Ohio; The Au.stin Company, Engineers and 
Contraaors. Right—An erection crew installing a 
wall of Fenestra Steel Windows. 

• It's " A L L - O U T " SPEED from now on! On many plants right 
now and on many more during the next few months miles of 
enduring Fenestra Windowalls will help save building time. 
This is because Prefabricated Fenestra Steel Windows are de
livered to the job, already fitted, assembled, prime-painted, 
C O M P L E T E . . . and because experienced crews (see right) 
are making remarkable erection records. 

Most exacting specifications of the U. S. Army and Navy 
have been fully met by Fenestra Products. Such engineering 
data and construction details as may be desired will be promptly 
furnished. Use the coupon. 

enestm 
STEEL WINDOW SYSTEMS FOR INDUSTRY 

PREFABRICATED W I N D O W S • DOORS • R O O F DECK 

1 A 

at 

Save m o n e y now ancf /afei 
Fenestra Steel Window Systems will save yo» 
money NOW—in building cost, in cost ol 
equipment for lighting and ventilation, ii 
plant operating cost; and L A T E R — i n cost oj 
post-emergency conversion to peacetime pro! 
duction Ask Fenestra engineers to help yoJ 
plan your new plants so they will be assured ol 
ample natural light and ventilation hejore the] 
are built. 

Natne-
Address 



. . T O USE MINIMUM QUANTITIES 
OF S C A R C E M A T E R I A L S . . . . " 
Builders of privately financed defense housing units 
are promised priority assistance in securing delivery 
of scarce building materials. But it is specified that 
"it must be demonstrated that such housing will be 
built in such a way as to use minimum quantities of 
scarce materials." For double-hung windows—for 
small homes, hospitals, schools or industrial plants 
—Pullman Balances conserve iron and steel, speed 
up construction and save expense. 

37S 

L O W - C O S T 
W I N D O W UNITS ARE 
P U L L M A N - B A L A N C E D 
It's patriotic to use Pullman Bal
ances. It's smart building practise, 
too. House for house, the cost 
is lower. Pullman-balanced win
dows permit modern narrow 
trim, provide smooth counter
balanced operation, serve fault
lessly for the life of the building. 

Many millwork manufacturers offer complete pre-fit 
window units, Pullman-balanced. They offer fast con
struaion, low cost, top performance. 

...mmMm? 
Cxjnsider the average one-family defense housing 
unit. For fifteen window openings, sash weights, 
chain and pulleys weigh about 375 pounds. Pullman 
Balances for the same windows weigh 4 1 pounds. 
The saving on sash weights alone, for 200,000 de
fense houses, would provide 37,500 tons of scrap 
iron, enough to process 95,000 tons of steel. Add to 
this the fact that use of Pullman Balances speeds up 
construction, and that such procedure costs less than 
conventional construction, and you see why so many 
contraaors demand Pullman Balances. Pullman 
Manufacturing C^orp., Rochester, N. Y. 

J A N U A R Y 1 9 4 2 13 



F O R U M O F E V E N T S 
S H OntUcho 

AMERICAN OPERA DESIGNS 
Last month the New York Public Library presented 
an exhibition without parallel in U. S. art history: 
a series of drawings and photographs of opera sets 
and costumes, prepared over a period of ten years 
by American designers for American productions. 
Sponsor of this unique activity is the famed Juilliard 
School of Music, which has been producing operas 
staged and sun^ by its students i n its own theater 
since 1931. with Frederick J. Kiesler as director of 
scenic design. As remarkable as the fresh, imagina
tive quality of the work is the fact that it was all 
done by architects — by Kiesler himself and by 
selected students f rom the Columbia School of 
.Architecture. Typical of the unconventional and 
highly .successful solutions developed is the setting 
( lef t ) for the "Magic Flute," in which a con
tinuous rol l of eleven paintings, set in a baroque 
frame, met the problem of simplifying a great 
variety of required backgrounds. 

' M A G I C F L U T E , " B e t t i n g by F r e d e r i c k John K i e s l e r 
S . H. GotUcho 

" H E L E N R E T I R E S , " M t t i n o s and c o s t u m e s by F r e d e r i c k John K i e s l e r 

am 

' H E L E N R E T I R E S " 

For "Helen Retires" Kiesler invented a mask with a front 
opening for the comfort of the singers, used projected 
images (above, r igh t ) , and quarter-inch plywood shields 
for Greek heroes in the underworld. The setting for "Ab
duction f rom the Seraglio," by Nathalie Swan and Daniel 
Brenner, provided a single set for an opera normally 
considered to require three. " A B D U C T I O N F R O M T H E S E R A G L I O 

14 H I E C U M 



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

1 9 0 5 K A W N E E R M.t Co. 
K I C H I T E C T U R M t M C T A L W Q R K E R S 

T 1 

r r r r r 

" / 1 1 

WORLD'S L A R G E S T M A N U F A C T U R E R S O F 

R U S T L E S S M E T A L S T O R E F R O N T S 

1 9 4 2 

K a w n e e r ' s c o m p r e h e n s i v e e x p e r i e n c e in f o b r i c o l t n g 

a l u m i n u m a n d o t h e r r u s t l e s s m e t a l s h a s r e s u l t e d in 

o u r s e l e c t i o n fo r a v i t a l r o l e in t h e N a t i o n a l D e f e n s e 

• t l o r t . C h e c k w i t h y o u r l o c a l d e a l e r fo r i n f o r m a t i o n 

o n K a v y n e e r Store F ron t C o n s t r u c t i o n a v a i l a b l e in 

y o u r te r r i tory . 

T h e K o w n e e r C o m p a n y , l l e s s M e t a l S tore F r o n t s , D o o r s , a n d A l u m i n u m W i n d o w s . 



F O R U M O F E V E N T S 

OPERA DESIGNS, continued 
Kiesler claims that not only do architects 
make first-rate stage designers, but thai 
stage design makes better architects. 
Reason is that in a few weeks the archi
tect must meet and solve a myriad of prob
lems involvin*: both proph- and esthetic 
considrrations. He must create a setting 
lliat permits every action ol l l i r Nin^crs lo 
be properly carried out, take care of all 
mechanical requirements of lighting and 
scene-shifting, and produce a suitable at
mosphere. Since the "clients" to be satis
fied include the audience, stagehands, di
rector and singers, Kiesler's argument has 
a great deal in its favor. 

S. II. Gottscho 

MARIA MALIBRAN-' 
Vanduuiiii 

£ : i - r ' 

"Maria Malibran."" an opera set in New York of the 1800's, shows a 
correct handlin- ol detail in a background freely distorted for drainaiic 
- tbct. "Ariadne on Naxos" has a two-story set, with changes |,rovidfd 
mainly by curtains. The stage design for "Helen Retires" harks back to 
Cmstruc.tivist exi..Tin..-nls. drpends laig.'iy on l ighli i . j i h.r its .•ffect. A l l 
settings on this |)a-( u- re designed by Mr. Kiesler. 

S. H. GoUsc)u> 

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

' A R I A D N E O N N A X O S ' 
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OUTSTRHDinG P E R F O R m R n C E 
for removing 

seepage water 
for modernizing 

hot water heating systems 

P E N B E R T H Y A U T O M A T I C 

C E L L A R D R A I N E R 

( W o t « r or S t e a m opera t f td ) 

M a d e in 6 s i z e s 
P R E S S U R E A N D R E L I F F 

Made in 3 Models 

7 

P E N B E R T H Y R E L I E F V A L V E 

Made in 14 Models 
including Dead End Type 

P E N B E R T H Y A U T O M A T I C 

E L E C T R I C S U M P P U M P 

M a d e in 6 s i z e s 

A d v a n c e d and rugged design, copper 

and bronze construction throughout, 

and careful workmanship a re responsi

ble for the demonstrated superiority 

of these Penberthy pumps wherever 

s e e p a g e w a t e r a c c u m u l a t e s . L e a d 

ing jobbers stock Penberthy products. 

P E N B E R T H Y I N J E C T O R C O M P A N Y 

P E N B E R T H Y R E D U C I N G 

V A L V E 

Made in 9 Models 

Penberthy Hot W a t e r Heating S p e c i a l 

ties a re constructed of high g r a d e 

steam bronze . Their design and work

manship ore also of except ional q u a l 

ity throughout. Your jobber will g ladly 

give you complete information a n d 

supply your needs . 

M a n u f a c t u r e r s of Q U A L I T Y P R O D U C T S S/ncc 7 8 8 6 

D E T R O I T , M I C H I G A N • Canadian Plant, W i n d s o r , 0 n » . 

N U A R Y 1 9 4 2 17 



F O R U M O F E V E N T S 

New York Openings. Over half a century in the building, the Cathedral of 
St. John the Divine ( r igh t ) , has now opened its f u l l interior to the public. 
With a vista of more than a tenth of a mile from front door to High Altar, 
the Cathedral is the largest Gothic church in the world, cost $18,000,000. 
and sti l l needs funds to complete the towers and transepts. Also opened 
(below, right) was a show at the Museum of the City of New York, "The 
Fire Blitz," a series of paintings by artist-firemen in London. The illustration 
is a water color by Auxiliary Fireman Rudolf Haybrook, showing a moon
light raid. At the Architectural League, the first public exhibition of the 
work of Samuel Yell in (below) went on view last month. Some two hundred 
samples showed the extraordinary versatility and inventiveness of Yellin, 
who, before his death in October of last year, had achieved recognition as 
the greatest master blacksmith this country had ever seen. The example 
below is one of fifteen bronze panels for the Templeton Crocker residence 
at Pebble Beach, California. 

Associated Press 

Recipe for Museum Basements. The views below show a base
ment room in the Baltimore Museum of Art , before and after 
treatment by able and energetic Director Leslie Cheek, Jr. New 
lighting and painting, plus well-chosen furniture and fabrics 
have produced a comfortable members' lounge with facilities for 
reading, smoking, tea, music and small exhibitions. 
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Y o u N e e d I t 

N O W ! 

T H E M O S T W I D E L Y U S E D 

mm 
O N 

m m \ PRf lDi icTi f lu 
' " p O D A Y as never before you require a 

i . quick, sure source of information on 
industrial equipment for Fluorescent, In 
candescent and Mercury-Vapor lighting. 
For Victory production demands have 
made M O R E L I G H T and BETTER 
L I G H T a vital necessity to con.serve the 
eyesight of the workers, to improve .seeing 
ability and to minimize fatigue. The.sc 
things plus the use of Better Lighting to 
insure maximum utilization of floor area, 
and the construction of windowless "black
out" factories are essential to maximum 
production and maintenance of product 
quality. 

ALL THE INFORMATION YOU REQUIRE 
TO MAKE PLANS 

AND WRITE SPECIFICATIONS 

In preparing specificadons for lighting 
equipment lo be employed in plants en
gaged in Victory production of war mate
rials and essendal civilian goods, you wil l 
save dme and insure proper specifications 
by asinir the Benjamin Catalog. This 400 

I 

A R E A L 
R E F E R E N C E B O O K 

O N I N D U S T R I A L 
L I G H T I N G E Q U I P M 

page reference book on industrial hghung 
contains the basic illumination tables 
which enable you to make rapid foot-
candle calculations of lighting to be pro
vided on working surfaces. I t gives data 
on light out-put efficiencies, angle of cut
off, shielding angles and all other neces
sary data on size, construcdon, design, 
type, etc., required to prepare complete 
lighdng equipment specificadons and 
requisitions. 

SENT BY RETURN MAIL 

You may obtain a complimentary copy of 
this helpftil, complete, fufly up-to-date, 
catalog by return mail, without cost or 
obligation, by requesting it on your letter
head or by fining out the coupon below 
and mailing it lo the Benjamin Electric 
Mfg. Co., Dept. YY, Des Plaines, Illinois. 
With your catalog wi l l al.so be sent a copy 
of Benjamin's Manual of Factory Lighting 
Practice containing detailed solutions to 
29 most frequendy occurring industrial 
lightinir problems. 

Solunons to illuxninacion {xoblems,: 
ficaMonj and eoginccnng no 
tiotu, floor layout plans, recc 
foorcuidles. iniensiry table*, r 

iiion curves, etc. 

onomical and efficien 
J t f stem. 

• 'ight specific opentioos. 
• *«leci the correct lijthtiog unit. 
. make calculations for varioiu 
reflectors. 

. . use supplementary lixhring. 
. light for color correction 

Kgn Daca. ^ 
sal Industrial Lighting Equipment, 

c 5- Specialized Lighting Equipment 
Sec. 4. Outdoor, Yard. Viadua and H i 
Lightmg Units. Sec. 5. Suspension 1 
tings. Snnds. Covers and Guards. Sec 
Explosion Proof, Dust Tight and Va 
Proo» Equipment. Sec. 7. Industri 

Vapoletj mg 
Tight Fi 
& 
Fit 

d Heavy Duty 
Winne D r 

BENJAMIN E L E C . M F G . CO. . DEPT. Y Y . 
Dcs Plaincs. Illinois. 

Please .send inc. without cost or obligation, a comDiimcntarv 
h X ^ l ' ' * ' " ^ ^ "i'*'^ Encyclopedia on l^ustrkl L i X n g i S 
iiKhung and Signals and The Manual of Factory Lighting PracuTe, 

Kamt. 

Firm. .. 

Addms. 

City Stau 



B 0 0 K S 

P E T T I N G E L L - F O W L E R H O U S E , N E W B U R Y P O R T 

THE A R C H I T E C T U R A L H E R I T A G E OF THE MERRIMACK, 
by John Mfiid Howells. Architectural Book Puhlishin^i Co.. 
New York. 302 plates. P'/* x 12'/^. $10. 
This is Mr . Howells' second flinfi at the architectural histoPr' 
of a river, the first having been a study of the Piscataqua. 
This method of presentation is far from arbitrary, as the 
rivers in the pre-industrial period constituted the most e iTrc 
tive Link between communities, and inevitably the architec
ture in a given valley took on a specific local character. In 
this viilume. identical in format with its monumental prede
cessor, Colonial and Federal buildings in seven of the main 
towns along the river are shown. The presentation is 
essentially that of a picture-book, with practically no plans 
or other measured drawings. The scope and variety of the 
illii^irations i.s impressive, and iht-y form a valiuible addi
tion to existing documents on the period. 

C O M P O S I T I O N BY J O A N M I R O 

JOAN MIRO, by Janic» Johnson Sweeney. The Museum of 
Modern Art, New York. 87 pp., illustrated. 7% x 10>/i. $2.00. 

Joan Miro, one of the most noted of modern painters, was 
born in Barcelona in 1893, spent most of his working l i fe 
in Paris, and. since the fall of France, has been living on 
the island of Majorca. A confirmed experimenter like so 
many of his contemporaries, he has passed through a whole 
series of phases — cubist, dada and surrealist among others 
—to arrive at the technique, indicated in the accomi)anying 
illustration, with which he is most frequently identified. The 
vague, restless forms, so oddly reminiscent of shapes found 
in advanced highway plans and machine and engineering 
designs, are among the most interesting of all attempts to 
solve contemporary decorative problems, and have had a 
very obvious influence on architecture. The book was pub
lished as a catalog to accompany the exhibition of his work 
at the Museum of Modern Art . Handsomely designed and 
fully illustrated, it is an admirable example of the pre
cedent set by the Museum in changing the conventional 
exhibit catalog into a fine book. There is a biographical 
essay, a chronology and bibliography. Several excellent re
productions in color are iiielii(le<l. 

C O N T O U R S C A P E M O D E L 

CONTOURSCAPING, by Ralph Rodney Root. Ralph Fleirh, r 
>.Mn<)ur, Chicago. 235 pp., illustrated. 8 x lO'^. $10. 

"•Contourscapes." says the author, "are compositions of 
natural areas, in tlirec diinriisioiis. made up of these earth 
slia|)es and acennipan\iiig natural materials, color Innii 
plant materials, and sky areas, all exhibiting progressive 
innvi-ment and combined by the landscaper's original visual
ization of ti l l ' luiijcct becomes a plastic composition." The 
word "contoiirscaping" was coined by the author, apjiarenl-
ly, as being more satisfactory than "landscaping" or "land
scape architecture." In essence the book is a plea for more 
functional landscape design. Commendable as the idea 
may be, the presentation leaves much to be desired. 
The book is composed of a series of short paragraphs, 
of which the above quotation is a sample, giving the 
impression that the writer jotted down notes until he 
had enough to fill a book. The result is anything but 
readable, although some of the ideas, such as the use of 
cylinders for three-dimensional studies, are interesting. 

(Continued on page 52) 
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N o w . . . 

A S T A T I C - C O N D U C T I V E 
AND S P A R K - R E S I S T A N T 

R U B B E R F L O O R I N G 
for hospital operating rooms 

E \ K i n o N i ; l . i i i i i l iar w i t h hospi ta l 
c o n s l r u c t i o n h a s e n c o u n t e r e d 

the p r o b l e m of s ta t ic e lec t r ic i ty in 
s u r g e r y f l o o r i n g ; — a n d k n o w s i t s 
h a z a r d s . 

G o o d y e a r is happy t<» a n n o u n c e that 
it has now met th is p r o b l e m wi th the 
d e v e l o p m e n t o f a stati( -
c o n d u c t i v e a n d s p a r k -
resistant r u b b e r flooring 
dest ined to m a r k a nota
ble advan(re in the <l<-si<:n 

ot surgery rooms. 

r i i i s new f loor ing is m a d e of the 
h ighest -qua l i ty c o m p o u n d s . I t em
bodies a l l t h e fea tures that h a v e 
made G o o d y e a r flooring first c h o i c e 
wi th ins t i tu t ions e v c r v w h e r e . 

THE GREATEST NAME I N R U B B E R 

T h e cost is m o d e r a t e — a p p r o x i m a t e -
l\ that o l ' - t andard (^oodvcar i^iibbcr 
Flooring;. 

G o o d y e a r s t a l i c - c o n d u c t i \ c riiblM i 
flooring is m a d e o n l y i n p l a i n bho k. 
'•\ 16" gauge, shee t f o r m . 

F o r comple te speci f icat ion data on 
the m a t e r i a l a n d i t s 
i n s t a l l a t i o n , wr i t e G o o d -
\ . a r . A k r o n , O h i o o r 
L<*s A n g e l e s . C a l i f o r n i a . 

J A N U R Y 21 



T E C H N I C A L 

L I B R A R Y 

OF 

K O P P E R S 
f M MHnrr nui arm ui • h r i i ' 

mm U Specify fw • 
1II> Hitdiflu" i M ' 

IMW WsIm-CmM tool t 

T h i s i s a ' ' N o - h e a d a c h e " r o o f 

. . . N o headache for your client 

. . . N o headache for you 

You may have had some experience 
with a "headache" roof. For every head
ache it gives your client, your client is 
apt to give you a string of headaches. 

If you have had that sad experience, 
you will find assurance in the many old 
records of 20 years, 30 years or even 
40 years of trouble-free service that have 
been given by roofs of coal tar pitch. 

Coal tar pitch lasts because it can 

resist water. It lasts because it has the 
power to heal small breaks and present 
an unbroken surface to the elements. 
Coal tar pitch roofs last because their 
slag or gravel surface protects them 
from sun, hail and wind. 

For your client's sake... and for your 
own sake . . . stick to coal tar pitch. 

K O P P E R S C O M P A N Y 
P I T T S B U R G H , P A . 

K O P P E R S C O A L T A R P I T C H R O O F I N G A N D W A T E R P R O O F I N G 

^ K O P P E 

f riMP WstwpnMfing 
tetf mmf T0 llM It 

Haw Pmuw- t r tsJlMl 
TtaiiMr Cm SqIm 

WMQT m o n i m f̂MUMM 

KOPPERS COMPANY • ••Roofin, Specifications" • " S ; ! - ^ ^ ^ ^ 

. 278 Koppcrs Bldg., (19) Pittsburgh. Pa. • "Water-Cooled Roofs" ^ ..^^^ ^^^^^^^ 

Please send mc copies of these folders: • "Steep R - f s of Coal ^ i e S ' r c a l ^ " 
Timber' 

• "Membrane WatiTproof- .. 
N a m e ing Specifications • "Pressure-treated Poles 

• "Dampproofing" • "Painting of Creosoted 
T i t l e ^ ^ Wood" 

• "Waterproofing and 
Dampproofing r-j "Creoaote" _ Waterworks 

F i r m . , . . . 
• "WaterproofinR and ° Disinfectxints 

Gasproofing Sewage . , .„ 
A d d r e s s Disposal Plants" • "Paving with Tarmac 



DEFENSE FOR AMERICA'S STEAM! 
For 1942 Ric-wiL offers to all users of underground 

steam the most dependab le conduit systems ever 

d e v e l o p e d . O v e r ha l f a mi l l ion l i n e a l feet of 

R iC-WlL P r e - s e a l e d I n s u l a t e d Pipe Units h a v e 

recently been required for government or g o v e r n 

ment -d i rec ted projects a l o n e . Since 1910, n e a r l y 

one thousand miles of RiC-WlL Systems of all types 

h o v e been installed. 

With ample engineering a n d fabricated resources, 

R i C - w i L w a s R E A D Y w h e n the ca l l c o m e , to 

implement the life lines of steam on a n y front. 

RiC-wiL is exceptional ly we l l equ ipped for fast a n d 

large-sca le production of all the difFerent types of 

underground protection w e manufacture. Defense 

r e q u i r e m e n t s n a t u r a l l y c o m e first. Dur ing this 

e m e r g e n c y / h o w e v e r , y o u m a y b e a s s u r e d that 

w e wil l do our best to supply a lso, just as rapidly 

a s poss ib le , a l l d e m a n d s from pr iva te sources . 

For assurance of the finest in underground steam 

protection, n o w a s a l w a y s , it p a y s to insist on RiC-WlL! 

RiC-Wit Insulated Pipe Units are a factory-built system, delivered to the job complete per plans and specifi
cations, ready for installation . . . Thoroughly engineered for maximum efficiency, long life and strength . . . 
RiC-WlL Tile or Cast Iron Systems likewise guarantee to the user the highest efficiency, durability, and service 
performance ever available in these types of construction. Ric-wiL's famous patented Dry-paC Waterproof 
Asbestos Insulation, as well as various standard commercial insulating materials, or sectional pipe covering, 
are to be had with any type of Ric-wiL design . . . Ask for complete information and latest Ric-wiL Catalog. 

R i c w i L 

i P R E - S E A L E D 

INSULATED 
PIPE 

UNITS 

' IS LATER THAI 
Y O U THINK 

Today PRE-FABRICATION 
Saves the Nation's T ime! 

RIC-WIL 
C O N D U I T S Y S T E M S 
F O R U N D E R G R O U N D S T E A M 

T h e R i c - w i L C o m p a n y • C l e v e l a n d , o h i o 
A G E N T S IN P R I N C I P A L C I T I E S 



Breaker 

mm 
Ibodra 

Type N L A B Quicklag 
Panelboards are avail
able in 15. 20, 25 and 
35-ampere branch circuit 
breaker ratings. 

ermal (bi-metal)-magnetic co-operative trip 
action results in: 

Full-time-Deiay Action on hanniess overloads 

Fast Tripping Action on short circuits 

Quicklag — a qu ick -make , quick-break, 

f a s t - t r i p ac t ion , " D e - i o n " c i r cu i t breaker 

panelboard f o r l i g h t i n g and appliance c i r 

cu i t p ro tec t ion—answer ing i n d u s t r y ' s needs 

f o r fas t t r i p p i n g ac t ion on short c i rcui ts 

and advantageous t i m e delay on t empora ry 

overloads. 

Ideal f o r l i g h t i n g and appliance c i rcu i t 

p ro tec t ion , Qu ick lag panelboards are being 

armounced at a t i m e when c i r cu i t breaker 

p ro tec t ion is p r o v i n g i ts value t o h igh 

speed p r o d u c t i o n . . . saving hundreds of 

thousands o f p r o d u c t i o n hours annua l ly . 

For sale by over 100 Westinghouse Agents 

everywhere. j-60492 

N O F U ZE C I R C U I T P R O T E C T I O N 

2 4 T H E A R C H I T E C T U R A L F O R U M 



W A L L S , P A R T I T I O N S tiiid 
s l i l f s of IVIiilf Carrara 
SI I lu lural ('•la.ss.irilli liUu k 
Carrara trim, bring beauty 
and pninanrncc to this 
loilrl room in the Univer
sity of PilLsburgU's Cathe
dral of Learning. Irdiilecl: 
Charles '/.. Klauder. 

Precision-made 
Carrara Glass 

mm toilet riiiiiiis 
yoiin 

WH E N (lan-ara Sinici in al (ila^s 
is made, every piece of i t is 

iiK< h a n i r a l h g r o i i i i d and polished to 
a true, f lat surface. T h i s precision 
method of ma iu i f ac iu rc imparts to 
( iar rara the h igh degree of excellence 
and qua l i t y l o i n i d only i n a finely-
machined product . 

Thus . Carrara has a siTif)othness 
and rcllc( I i \ i i \ ol Miiiacc, a depth 

and n n i l o r m i l x of color l ou i id onK 
in a t-lass so made. Carrara jo i ius 
arc true and c \cn . wi thou t lippage. 
Carrara never uarps w i t h age. I t 
w o n ' t check, craze, s t a in , absorb 
(Hiors or fade. 

T h i s glass can be decorated in vari
ous \\a\s lo ac l i ie \e i i i i i i snal ai( liilee-
i n i a l e(le( I s . I i is a \ai lable in aspi c iai 
Suede-linisli loi- use vs here a soli . \v\-

C A R . K A R A 

P I T T S B U K G H P L A T E G L A S S C O M P A N Y 

\etv-surfaced glass is desired. . \ n d 
there are no construct ion delays w i t h 
Carrara — its app l ica t ion involves 
l i t t l e . 11 a n \ . use of cr i t ical materials. 

Send (lie ( o i i p o i i . . . lodav . . . f o r 
o in Iree l)ooklet on C-arrara. I t is pro-
luselv i l lustrated, and contains l u l l 
i u l o i n i a t i o n on Carrara's physical 
c harac teristic:s, the colors available, 
(ous t ruc t ion details, and other data. 

I'ittslnilKll r iate (il.iss C:oiiiiiaii) 
2U12-2 Oraiit BuildiiiK. I'ittsburjrli. I 'a. 
I'leasi- stMiiI me. willinul olilisriition. fleNcrip- j 
tive literature mi Carrara Structural OlauR. | 

I 
.Vfldress | 

City .State I 

I 
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Wh ' h e N E V E R you specify or buy any Mengel 
Product—Mengel Flush Doors, or Mengel Bord— 
remember this: 
In dozens of logging camps, saw mills, veneer-cutting 
plants and modern factories all the way from over
seas to Louisville, nearly 5,100 skilled Mengel workers 
during this past year produced Mengel Products to the 
value of over $20,000,000. . . . These Mengel Products 
MUST be GOOD products . . . not only because we of 
The Mengel Company are determined to merit your 

y O O O Business 
continued purchases, but also because our records 
show that over 99.75% of our $20,000,000 output, 
this past year, easily passed the exacting inspection 
of our customers. 

These, we think, are points that you as a buyer 
will find important. Order Mengel Products with 
confidence . . . use Mengel Products with lasting 
satisfaction. 

T H E M E N G E L CO. , Incorporated, Louisville, Kentucky 

/ * >• America's Largest Producers of Hardwood Products > / >• 
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New high-priority defense housing 

0 » » n ^ O * 

yt, M U E L L E R SERIES 
< I F C O A L - F I R E D 
V F U R N A C E . 
M U E L L E R SERIES 
400 C O A L - F I R E D 
S T E E L F U R N A C E . 
These units also avail
able in package-type 
Winter Air Conditioner. 

! 0 

M U E L L E R SERIES O V P 
V E R T I C A L O I L - F I R E D 
W I N T E R A I R C O N D I 
T I O N E R . Equipped with 

Mueller Vaporizing Oil 
Burner. 

ft 
V / M U E L L E R 

S E R I E S C V P 
A L L - C A S T - I R O N (and 
S H P S T E E L ) G A S -
F I R E D W I N T E R A I R 
C O N D I T I O N E R . Small, 
compact, cabinet types 
for utility room, basement. 

Home modernization for added dwelling unit 

Direct defense construction 

However you adapt your own operations to the 
changing opportunities of 1942. Mueller can give 
you what you need on the heating end — from 
one responsible source. From a furnace for a 
single defense house up to a 48-section unit-
heater assembly with 2.160,000 B.t.u. input, you 
can gel the right furnace or unit heater for 
any job from Mueller's complete line. There is 
no job so small that you can afford to "take a 
chance" with inferior heating equipment when, 
for the same price or only slightly more, you 
can select good-looking, first-quality Mueller 
equipment for use with any fuel—for one house 
to a huntired houses, for factory buildings, bar
rack, airplane hangars, warehouses, etc. Ask 
your nearest Mueller dealer or write . . . 

L. /. Mueller Furnace Co., 
20J6 W. Oklahoma Avenue, 
Milwaukee. Wisconsin. 

New M U E L L E R SERIES O H P 
H O R I Z O N T A L O I L - F I R E D W I N T E R AIR 
C O N D I T I O N E R . Designed especially for 

basement installations. 

New M U E L L E R 
S E R I E S G S 9 0 
G A S - F I R E D 
G R A V I T Y FUR
N A C E . Highly 
efficient up-draft 
d e s i g n . A l s o 
GR90with round 

casing. 

B-8A 

M U E L L E R F L O R -
A I R E G A S - F I R E D 
F L O O R F U R 
N A C E . Completely 
self-contained. Also 
D u a l F l o r - A i r e 
with wall registers 

for two adjacent 
rooms. 

H E A T I N G A N D 

A I R C O N D I T I O N I N G 
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hJINTH of 0 series of advertiscmants on How to Design and Build Homos That Selll 

THIS BOOKLET SHOWS 
HOW CECO CASEMENTS 

PROVIDE ITI 

Filled with actual photo
graphs of beautiful Ceco 
Steel Casements, this 
•BEAUTIFUL WINDOWS' 
brochure will help con
vince your prospects that 
windows are important. 
Write for it. 

• You bet! . . . beautiful windows mofce a beautiful home! The families who boy yoi/r 
homes want the floods of sunshine that Ceco Casements provide. And they want loads 
of fresh air. Ceco gives that . . . at the twist of a wrist. Hardware is easy to operate; 
sticking, warping and rotting are unlcnown! Then for durability, tell your prospects that 
Ceco Steel Casements ore BONDERIZEO against rust destruction. Ceco offers lifetime 
window satisfaction . . . of the cost of ordinary windows. 

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

Mani/facfuring Division: 5701 W . 26th St., Ch icago , Illinois 

J'teel Windo 
OTHER CECO PRODUCTS 

M E T A L U T H fr n 
ACCESSORItS / ( \ Q 

COMMEHCIAL. INDUSTRIAL 
Cr l A S E M E N T W I N D O W S S T E E L JOISTS & 

«OOF DECK 
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ABOUT CIRCUIT B R E A K E R S 

After contacting literally hundreds of new home 
builders, we have learned two facts which should 
be of real interest to architects. 

Fact number one—in the homes without 
circuit breaker protection, the outstanding 
reason for not having it—the 
owners simply didn't know about 
Multi-breakers. 

Fact number two—in these 
same homes, virtually without 
exception, the owners said they 
would have preferred Multi-
breakers , hod they known 
about them. 

The point is this—in spite of 
the substantial national adver
tising being devoted to circuit 
breakers, there are still a lot of 

See oor 
Catalog in 

SWEETS 
23 12 

people who don't know what they are, what 
advantages they afford and what they cost. 
Many have only a vague idea. 

Alert architects who suggest and explain 

circuit breaker advantages to their clients, ore 
performing a real service which 
goes a long way in building 
good-will and prestige. 

Include circuit breakers in your 
specifications. And recommend 
Square D Multi-breakers. Right 
now, they are protecting more 
than three million circuits. 

There are Square D Multi-
breakers for homes of every size. 
There ore Multi-breakers, too, 
for all types of commercial and 
industrial buildings. 

S q U H R E • C D M P R N Y 
D E T R O I T - M I L W R U K E E - L O S R N G E L E 5 
K O L L S M R N I N S T R U M E N T D I V I S I O N . E L M H U R S T . N E W Y O R K 
I N C B N B O R ; 5 0 U H B E D C D M P O N Y C B N R D R L I M I T E D . T O R O N T O , O N T O B I O 

The Mult i -breaker eliminates fuses complete ly—yet costs little if any 

more than the fusible equipment it replaces. W h e n a short circuit or 

dangerous over load occurs, the circuit is cut ofF automatically. A simple 

movement of the circuit b reaker lever restores current after the cause 

of the over load has been removed. No de lay . Nothing to replace. 

MULTI-BREAKERS ARE NON-TAMPERABLE 



The American Workman Must Not Be Penalized! 

The More Modest His Income The Greater His 
Need For Home Equipment That Will Serve Him 

Weil And Long, At Low Operating Cost. 
Houses go beyond land and structure. 
A third factor, household equipment, is 
also essential and today it is even more 
vital than ever. Now, when every pen
ny counts, when limited budgets are 
handicapped by higher living costs, we 

must install equipment that provides 
low Operating cost, low maintenance 
cost and long life. 

STRU 

LAND FIRST, then 

STRUCTURE, then . . . 
Efficient, quality-built wiring sys

tems, heating plants and kitchen equip
ment usually contribute more in oper

ating economy than any increase that 
they may cause in amortization pay
ments when financed under a moaern 
long term mortgage. 

tQUIPMCNT I 

EQUIPMENT, and you have a HOME. 

Install the type of equipment that 
is best for the victory worker and at 
the same time is best for you. 
Remember, the homes you design and 
build today are the homes that will 
build your reputation for tomorrow. 

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

G E N E R A L ^ E L E C T R I C 
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LUMINUM 
HE FUTURE, 
AND YOU 

T H E J O B 
ALUMINUM. 

B E I H 6 

DONE 

DtftNSl. / 

RIGHT NOW OUR FACTORIES have only one interest: to 
make more Defense Aluminum than the world has ever 
seen before. Every resource we can muster is concentrated 
on that job. 

WHEN AMERICA HAS WON THROUGH to make the world 
safe for our children to live in . . . the saying is: What a 
lot of alimiinum is going to be available for everybody. 
THE REAL POINT TO PONDER is how to get set to make 
that deluge of light metal work for you. In the kind of 
world we're going to have, sure as fate, the man who fails 
to call, now, on every resource at his command is going 
to be left at the post. 

WE'VE CO/NED A WORD: 
IMAGINEERING. It's the fine art of deciding where you go 
from here. It's the act of thinking out what you are going 
to face, and doing something about it now. Imagination 
plus engineering is a formula for the future you're going 
to hear more about. 

A MAN CAN be producing for Defense at top speed and 
be imagineering at one and the same time. In fact, the 
more he is devoted to Defense now, the more he needs 
imagineering for THE DAY WHEN. 

OBVIOUSLYf you can imagineer with steel, copper, glass, 
zinc, plastics, or what have you. We hope you will, because 
the world is going to need better use of all materials than 
it ever saw before. 

THE CLOSER YOU GET TO FUNDAMENTALS the more 
quickly you must decide that the great need is going to 
be for the very things Alcoa Aluminum does best: Light
ness with strength, resistance to corrosion, reflectivity, 
workability and all the rest of its powers all wrapped up in 
a low-cost package full of unlimited possibilities for you, 
personally, in your business. 

TWO HEADS ARE BETTER THAN ONE. Already, many 
an industry, many a company, has called us into an 
imagineering session. We've seen things projected that 
will make news when the curtain can be lifted. Usually 
we've been able to help with some imagineering of our own. 

DOES THIS SUGGEST ACTION? WE HOPE SO. 

Aluminum Company of America. Pittsburgh, Penn. 

A L C O A A L U M I N U 
A L C O 
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H e a t f o r D E F E N S E H O U S I N G 

F I T Z G I B B p N S 
OJUjjiiJA-att Heedi 

W A R M A I R 
F U R N A C E 8 0 F W A 

For hand firing with coal. 
Automatically controlled 
blowar provides forced cir
culation of warmed air. De
signed in accordance with 
the specifications set up by 
the Procurement Division of 
the U. S. Treasury Depart
ment, meeting the require
ments of FWA. USHA. PBA 
and FSA for Defense Hous
ing. Fitzgibbons "Weldseal" 
cons t ruc t ion posi t ively 
insures against leakage of 
fiue gases. 

FITZGIBBONS 
4 0 0 S e r i e s S T E E L B O I L E R 
The choice of architects and builders wherever low cost 
heating in small homes is needed. Beautifully adapted to 
defense housing using radiator heat with oil, gas or stoker 
firing, or with coal hand firing. Built-in copper coil pro
vides domestic hot water. All the advantages of Fitzgibbons 
steel boiler construction In an attractively jacketed unit 
priced for the field it serves. 

FITZGIBBONS 
6 5 D A - 8 0 D A - l O O D A 
A distinctly small home air conditioner which has every 
Fitzgibbons advantage of welded steel construction, 
and extremely low fuel consumption. Warms, humidifies, 
filters and circulates the air. Quiet in operation, beau
tiful in appearance. 

Warm air furnace, boiler, air condi+ioner 

— if it's a Fi+zgibbons it is q u i c k l y a n d 

e a s i l y i n s t a l l e d , p r i c e d t o fit i ts m a r 

k e t , e x c e p t i o n a l l y l o w in fue l c o n 

s u m p t i o n . G e t the facts — mail the 

coupon. 

SKIC th.- F I T / « i l l t -
B O N S p X h 1 I) I I 
B o n t h N 4 2 2 - 4 2 4 . 
HentiiiK nn«l Vf i i t i -
liUiiiK S h o w , IMiilR-
<l<-l|)hiii J i in . 2 0 - 3 0 
(ln<-.) 1042 

Titzgibbons Boiler Companyjnc. 
101 PARK AVENUE. NEW YORK, N. Y. AF-l 

Send me details on Fitzgibbons defense housing heating unit. 
80 FWA • 400 SERIES • 65 — 8 0 — l O O D A D 

Name 

Address State. 
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. . .NOW BRINGS ASBESTOS-CEMENT ROOFING 
SHINGLES TO NEW HEIGHTS OF BEAUTY 

8 a i 
F O R T H E A R C H I T E C T . . . A u h . . l r n.-u pa l . - i i c 

lliroii<.fli wl i ic l i |() cvin-css Nour IVrl in i : lor color 

in a M a y n e v e r before |)o>sil»lc. K<ash( \ ^ 

M a t t i 8 o n " C e n t u r y " a s b e s l o s - c f i i u rii rooliiifr 

^iiiiifrles in n i n e soft mel low colors i l i a l \ on c a n 

blend a m i coml j ine i n a n y propor t ions \ o i i 

• l . s i r c . W i l h l l i e K < ' i M \ r c l i i l c c l s " C o l o r t o n e 

\^ ork K i l von c a n create snch blends on papi i-

l i \ means o l V m a l l colored re | ) l icas of ll ie sl i inji les. O n can shou lli<- c i i c n l in adv ance e x a c l K 

M IUH I ln> roof \ \ i l l look lik.-. \ n i l ) on arc snre ll ie roofer c a n rc | tn>dnce each shade a n d 

lone cxac l lv a- \ o n placed i l on paper . ( ) td \ (iolor-'J'oniiif: o(Tcrs \ on llies«' a d v a n t a g e s ! 

F O R Y O U R C L I E N T . . . \ home »d' jrrealer Ix-anlN l>ecanse i l s roof is so e n n n e n i K rliiUl. 

A home t h a i ap p e ar s ' ' w a r m " or "coo l" or " w c a l l i e r e d " a> dc>iri'd. a n d one lhat l i \ c s 

a l i i er l cc l j ieace \ \ \ \ \ \ i l s e n \ i r o n n i e n I . A n d a roof l l i a l is n o l o n K h c a n l i f n l h n t m a i n -

I c n a n c e - f n ' c . fir(>-n«sislinf: and \ N c a l h c r - r e s i s i i n p . . . olTcrinj: i h c l i f e l inn ' p r o h - c l i o n of 

endnrinjr a>l>i'>io---cemenl. 

F O R T H E B U I L D E R . . . \ new. <-cononncal \ \ a \ lo o b l a i n g r e a l c r a n h i l i - c l n r a l \ a r i e l \ 

in res ident ia l opcral ion, - . Koofs l h a l arc so en( lnr in«: l l i a l lh<-\ promise lonj i -coni inned 

savinjrs l<> ihe owner — a m i so b c a n l i f n l I I K I I I I H \ I C I H I a fresh a n d (h'cjx'r i n d i \ i d n a l 

c h a r m lo c \ er \ home. 

( io lor-TcMiing is c \c lns i \<- w i l l i k i K M "( !i-nl i i r \ ' " No. '•Yl ro()lin}: shingles, l i n t il is on l \ 

one of ihe ir m a n \ ad\anla<;e>. 'J"he\ arc ,-o d u r a b l e l h a t their e c ( » n o m \ lasts as long a s 

i h c home l h c \ jtrole< t. T h e n ' are other K & M " ( ! c n l i n - \ " a>bcslos-c<-[ncni shingles , for 

both roofing and s id ing, w h i c h insnre endnr ing l ica i i iy and [ » r o t e e t i o n , a t <'\cn lower cost. 

N a t u r e made asbe>io~: K i a - l i c \ A M a d i s o n has m a d e it serve m a n k i i n l — sin<-e 1873. 

K &M " C e n t u r y " R o o f i n g S h i n g l e s ore still a v a i l a b l e 

v / i thout d e l a y . S ince w e ore c o o p e r a t i n g fu l l y w i t h 

the N a t i o n a l D e f e n s e p r o g r a m , w e c a n n o t tell h o w 

m u c h longer this f a v o r a b l e s i tuat ion w i l l cont inue . 

F R E E — A r e h i t o e t s ' 
Woric Kit for the 
v i s u a l i z a t i o n of 
Color-Toned Roofs. 
Wr i te K e a s b e y & 
M a t t i s o n C o . . . . 
A d d r e s s Dept . 01. 

KEASBEY & HIATTISON 
C O M P A N Y , A M B L E R , P E N N S Y L V A N I A 

L I N D E N ' A / O L D 

^ U V E G R E E N 

O X F O R D 
B I A C K 

R O Y A L R E D R E D 

HEATHER 

• 

7Vif l.iiiili-iiiinlil S7i(fi«/<' (iil)uvr) itilH rviiriHluri-d 
ilini-llv fiiim II fiill-\iir sliiiinlv nilui iil li limi-s in 
sizi-. 'I'lif Mi<i/<7i>'N shiiiv f/n- I'inlil iillifr nilor.s in 
llif Minif iitliii liitn. l\iilirr lln- biiiulijiil niiiiiinin. 



sms' 

An advisory service and source 
of information to all architects 
on public seating problems. 
Backed by the greatest public 
seating experience in the world. 
F o r m a n y years the A m e r i c a n S e a t i n g ( C o m p a n y has b e e n a w o r k 

i n g p a r t n e r w i t h l e a d i n g a r c h i t e c t s e v e r y w h e r e . B u t w e feel that 

there are s t i l l m a n y a r c h i t e c t s w h o don' t k n o w a b o u t o u r s e r v i c e . 

A n d o t h e r s hesi tate to a s k tor o u r h e l p b e c a u s e they d o not 

r e a l i z e that it i s a v a i l a b l e w i t h o u t o b l i g a t i o n . 

I hat's w h y w e a r e a n n o u n c i n g w h a t w e c a l l the AmSeC^o 

P u b l i c S e a t i n g Ins t i tu te for a r c h i t e c t s . W e w a n t to m a k e it the 

" a n s w e r m a n " to every a r c h i t e c t in this c o u n t r y w h o is c o n 

f r o n t e d w i t h p r o b l e m s c o n c e r n i n g the s e a t i n g o f thea tre s , 

s c h o o l s , c h u r c h e s , a u i i i t o r i u m s . s t a d i u m s o r o ther p u b l i c b u i l d i n g s . 

A n d i f w e haven't the i n f o r m a t i o n y o u w a n t r i g h t o n tap f r o m 

o u r vast s tore o f p u b l i c s e a t i n g e x p e r i e n c e , w e ' l l w o r k out the 

p r o b l e m for y o u . T h e m a i n t h i n g w e w a n t to i m p r e s s u p o n y o u 

is that w e ' r e y o u r s to c o m m a n d . S o c a l l o n us at the blue p r i n t 

s tage a n d see h o w h e l p f u l w e c a n b e . 

me/uccm 
G R A N D R A P I D S . M I C H I G A N 

World's le;icler in public seating. Manufacturers of Theatre. School, Church, 
Auditorium, Stadium and Transportation Seating. 

Brunch Offices and Dhlrihiitors in 73 Principal Cities. 
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THE 

USTICAL MATEI 

THAT NEEDS 

NO CUTTING 

in. thickness of "Limpet" sprayed on the ceiling effectively soundproofs this importont office in 
Warner and Swasey's Cleveland plant. The occupants are highly satisfied with this acoustical installation. 

K & M Sprayed "Limpet" Asbestos 

\ s l iorl t inw a;L.'<> this was \u>[ l 'acIor\ space in ihe 
busy W a r n e r a n d S w a s e y }>lant. I n i l s Iransl 'ortnal ion 
lo an u|>-h»-<lale ofhcc , two i n i | » r o \ e m e n l s were espoe.ial-
l \ i n i p o r l a n i . . . the best a c o u s t i c a l treatment a n d 
l i f iht ing a \ a i l a h l e . S o S p r a y e d "[yimpet"' A s h c s l o s a n d 
l iuorcsccn l li;.'hlinji u r n - sc lecte i l . T h e s e I w o . <-acli l l ic 
i i iosi n m d e r n i n it.s s p h e r e , he lp greatix in workin^j oii i 
i l ie i n a n \ di lTicidl j jrohletns t h a t ar i se u n d e r the terrif ic 
pressure of defense w o r k . 

\ o l i c c how t h e '" lani i^e l" has been laii l Ihisli w i l l i 
(he edges of ihe l ight ing f ix tures w i t h o u t " e u l - a n d - l r \ 
l i l t i n g . " I . i m p e l " ' fits a n y w h e r e , for i l is s p r a \ e d from 
a g u n , l ike p a i n t . T h i s u n i q u e m e t h o d o f a p p l i c a l i o n 
Irees y o n from the geornelr ic l i m i t a t i o n s imposed bv 
o ther s o u n d p r o o f i n g m a t e r i a l s . T h e l ines o f a v a u l t , 
corbe l or m o u l d i n g a r e roll<n\cd c l o s c h : i h c entire 

sur face c a n he I r e a l e d . regardless of i l s >!iaj)e. 

T h e r e ' s no a c o u s t i c a l m a l e r i a l tha i e \ e i i a | )proache> 
" L i m j i e t . " w h e t h e r y o u a r e | i l a n n i n g a l a c l o r v office 
or a fa sh ionahh; r e s l a u r a n l , to m e n t i o n o n l y t w o a p p h -
ca l ions . I t s own color is n e u t r a l , bu t i l c a n be painted 
a n d r e p a i n l e d w i l l i o n l i m p a i r i n g i l s a c o i i s l i c a l e!Tic ienc\ . 
L i g h t i n we ight , i t s t i c k s l i ght to c l e a n sur faces w i t h o u t 
m e c h a n i c a l gadgets . A n y ] » r a e l i c a l th i cknes s m a y b e 
ap|ili<'d. depending on how m u c h sounri a h s o r p l i o n 
\ on desire . 11 has I he utuisi ial nois<' rednc l io t i < (>e(licii-nl 
of . 7 0 for a -'^ in . t h i « - k n e s s . It r o i s l s fire ami is a n 
esce l len i heal insula!<»r loo . . . i l s I her ma I cond i i c l i \ i l \ 
is o n l \ ..'51 at 7 5 ° F . 

\itliirc niiidc (ishrslos: Kfdshcv S: MdllisDii Cdiujinns 
has made it serve mankind—since IHT'.i. 

"L impet" is still ava i l ab le without delay. Since we are cooperating fully with the National 
Defense Program, wo cannot tell how much longer this favorable situation wil l continue. 

K E A S B E Y & M A T T I S O N 
C O M P A N Y , A M B L E R , P E N N S Y L V A N I A 
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F O R M O D E R N W O O D T R E A T M E N T 

W [ W O O D I N F A C I L E F O R M 

i 

Birc/i Flexwood irfalment. Secrelury's 
Corridor, Home Office Building. Employ 
ers Mutual Liability Co.. Wausau. Wise, 
Childs Si Smith, Architocts. 

Using the coloring and figure of rare woods to complement 
clean, flowing design, the Flexwood-treated interiors created 
by Childs & Smith, Architects, are enduringly beautiful. They 
provide an atmosphere which is both permanent and gracious. 
Exotic veneers such as Teak, Paldao, Rift Oak, Red Birch, and 
Figured Walnut were selected for the Board Room, ten offices, 
corridors and entranceway; 10,000 sq. f t . of Flexwood was 
required. Flexwood, easily and speedily applied, is a logical 
choice when the distinction and beauty of real wood are 
desired, and where the limitations of normal decorating bud
gets must be observed. 

Curved corners and soffits add interest to 
the President's office treated in Figured 
Teak Flexwood. 

Photos: Hedrich 

UNITED STATES PLYWOOD CORPORATION, 103 PARK AVENUE, NEW YORK — yWanufocturers of Flexglass 
Flexwood and Flexgla.-^s are manufactured and marketed jointly by The Mengel Co.. Louisville, Ky., and the United State. Plywood Corp.. New York 
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IMPROVEMENT 

Learn about Greaseproof Kentile 
—isn't stained by any animal, 
vegetable or minerol oils, fats or 
groases. Moil the coupon ond 
check "greaBO-tost kit"—a fasci
nating test of grease resistance. Or. 
if you have an actual problem on 
hand, have us send a representa
tive. No obligation, of course. 

C A T A L O G 
S W E I T 

Today you arc searching for better ways to improve 
interiors—with greater economy, practicaUty and the 
added beauty that attracts business. Now Kentile, the 
new low cost floor that is so speedily laid piece by 
piece, answers every requirement. Here are just a 
tew of Kentile's advantages: 

1 . Kent i l e , although resilient underfoot , is one of 
the most durable floorings made — pract ical 
even in heavy duty plants. 

2 . Kent i l e is one of the lowest cost floors made. 

3 . Kent i l e is moistureproof — perfect even on 
basement concrete in direct contact w i t h earth. 

4 . Kent i l e resists almost a n y k i n d of staining. 

5 . Kent i le is laid w i t h amazing speed—is avail
able immediate ly—is installed by authorized 
contractors in any part of A m e r i c a . 

6 . Kent i l e offers a mil l ion pat terns—any design 
you conceive w i t h its 44 colors, 15 tile sizes. 

7 . A Kent i l e floor can be altered in a n y p a r t — 
without dis turbing the other areas. 

K E N T I L E 
Trade Mark Reg 

L e a r n A L L about Kenti le 
NOWl The iisf above gives 
only a lew of Kentile's advan
tages. Without any obligation 
send tor OUT big. tuUy detailed, 
lull color catalogue. Mail the 
coupon now. 

j DAVID E. KENNEDY, Inc., Dept. A., 58 Second 
: Brooklyn, N. Y. Without obligation, please 

Ave., : 
send ! 

; • Catalogue 

i • Grease fesfer 

; • Represen/afive 

i • Grease fesfer 

; • Represen/afive 



Guard against 
plaster cracking 
witli tliis new 

Gold Bond 
idea 

P A T E N T N o . 2 , 2 0 8 , 0 9 4 
• W a l l s a n d c e i l i n g s m a d e w i t h G o l d 
B o n d G y p s u m la th a n d p l a s t e r by the 
n e w F l o a t i n g W a l l S y s t e m are p r o o f 
a g a i n s t n o r m a l e x p a n s i o n , c o n t r a c 
t i o n a n d s e t t l i n g . . . the causes f o r 
n inety p e r c e n t o f a l l p l a s t e r c r a c k s . 

B e s i d e s g u a r d i n g a g a i n s t c r a c k s , this 
better s y s t e m p r o v i d e s w a l l s w i t h a 
o n e - h o u r fire r a t i n g , r e d u c e s r o o m -
t o - r o o m n o i s e , a n d cos t s so l i tt le it 
c a n be u s e d even f o r d e f e n s e h o u s i n g 
a n d o t h e r l o w cos t j o b s . N o s p e c i a l 
t oo l s a r e r e q u i r e d . T h e patented 
n a i l s are eas i ly d r i v e n b e t w e e n p a n e l s 
o f s t a n d a r d g y p s u m la th w i t h an 
o r d i n a r y la ther ' s hatchet , a n d the 
w a l l is r e a d y f o r p l a s t e r i n g . 

Gold Bftnd sets the pace 

T h i s better m e t h o d o f w a l l a n d c e i l 

i n g c o n s t r u c t i o n is o n l y o n e e x a m p l e 

o f h o w y o u b u i l d better w i t h G o l d 
B o n d . N a t i o n a l G y p s u m r e s e a r c h has 
d e v e l o p e d m o r e t h a n 1 5 0 better 
G o l d B o n d p r o d u c t s — i n c l u d i n g 
w a l l b o a r d , l a th , l i m e , p las ter , w a l l 
p a i n t , i n s u l a t i o n a n d s o u n d c o n t r o l 
m a t e r i a l s . 1 0 , 0 0 0 G o l d B o n d d e a l e r s 
a n d 3 0 0 r e p r e s e n t a t i v e s — e v e r y o n e 
a t r a i n e d b u i l d i n g s p e c i a l i s t — a r e at 
v o u r s e r v i c e to s u p p l y y o u w i t h m a 
ter ia l s f r o m 2 1 s t r a t e g i c a l l y - l o c a t e d 
p lant s . A n d w h e n G o l d B o n d p r o d 
ucts are u s e d e x c l u s i v e l y , one r e l i a b l e 
m a n u f a c t u r e r is r e s p o n s i b l e for all 
w a l l a n d c e i l i n g m a t e r i a l s . W r i t e to
day for de ta i l ed s p e c i f i c a t i o n s on the 
G o l d B o n d F l o a t i n g W a l l S y s t e m 
a n d o t h e r n e w a n d better m e t h o d s 
o f b u i l d i n g w a l l s a n d c e i l i n g s . 
N a t i o n a l G y p s u m C o m p a n y , B u f f a l o , 
N e w Y o r k . 

N O SPECIAL EQUIPMENT IS NECESSARY fo ins/all the Gold 
Bond Floating Wall System. The patented nails can he driven 
between panels of gypsum lath hy any lather, und provide 
a resilient tie with the stud as shown in the diagram at the 
left. Plastering is done in the usual manner. 

BUILD BETTER WITH i 
G ^ o l d B o n d 

Producing units at: 

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



A C I V I L I A N D E F E N S E 
f R E F E R E N C E N U M B E R 

o 
As long ago as 1915, two Zeppelins crossed the English Channel, dropped bombs on 

Yarmouth and nearby villages. Thus was born the horrible art of air attack on 

civilian populations. But not until the recent Axis experimental war in Spain did 

this new offensive technique reach a fiendish point of perfection. Today, the odds 

have shifted and a variety of stout defenses against the attacking bomber have vastly 

reduced its effectiveness in destroying structures, creating civilian panic and interrupt

ing productive work. 

Now, for the first time, the U. S. is in a world war where the non-combatant is not 

in the completely safe role of the man behind the man behind the gun. There is no 

assurance that anyone is far enough back of the lines to avoid all danger. 

Civilian defense against bombing is of two kinds: that provided by the Military 

(detection and interception of invading bombers by fighter planes, balloon barrages 

and anti-aircraft fire) and that provided by passive protective measures (blackout, 

camouflage, shelters and other structural means). The design, construction and main

tenance of the latter are the major defense contributions of architects, engineers and 

their colleagues in Building. For this reason the Editors have abandoned the regular 

January issue which was ready for press, and present this special Reference Number 

designed to assist all those responsible for civilian defense, in particular Building's 

trained and experienced professionals. 

It should not be assumed that this issue of T H E F O R U M could be assembled, 

edited and produced in three weeks without advance preparation. However, no 

amount of planning would have sufficed had not a substantial amount of data existed 

in official agencies. Year and a half ago. the Army's Corps of Engineers was directed to 

study passive defense for the U. S. Since then, they have carried on extensive pro-

i;rams, have maintained close liaison with the Navy and the Office of Civilian Defense 

and have enlisted the services of a top-flight scientific and engineering group for fun-
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(lainental research—the National Academy o f Science's Coininitlee o n Passive Pro

tection Against Bombinj:: California TechV Richard Chase Tolman, M. I. T.'s Karl 

I i i N l o r Compton. Princeton's Luther Pfahler E i . - i c n h a r l . Forest Ray Moulton of the 

A i i H T i c a n Assn. for the Advancement of Science and M. I . T.'s John E . Burchard. 

Executive Officer. More recently, representatives of the Corps of Engineers and the 

Committee have visitcJ Knjiland to study the extensive ARP research conducted there 

; i i i<l to \ iv\s jH lual iii>l;illations and results in the largest bombing laboratory in the 

worM. 

T H E F O R U M acknowledges cooperation in the preparation of this issue by the 

Army's Corps of Engineers, the Committee o n Passive Protection Against Bombing 

and the OCD's Technical Committee, including Lt. Col. Milton C. Mapes, C. E . . 

of OCD, Sherwood B. Smith of the Corps of Engineers' Fortification Section and 

Prof. John E . Burchard of the National Academy of Science. Finally, be it recorded 

that our intrepid allies, the Building technicians of Great Britain, have set an example 

of skill, ingenuity and courage which makes it possible for the U. S. civilian to meet 

this war threat with high confidence in the result and in the ultimate victory. 

—The Editors 

Can U. S . Coastal Cities be Bombed? 
I.;i>t month's surprise lMniil»ing of Pearl Harbor—3,100 miles from Japan—^is proof 

('ii<niji;li that the Continental U. S. is not iinnmiie to air attack. For the time bciiip;. 

hou«'\rr. the country i> subject only to sporadic raids by carrier-based bombers and. 

to a much lesser extent, by long range heavy bombers on suicidal one-way missions 

from distant land bases. 

The possibility of carrier attack holds more significance for the West Coast 

ill an for the East, for, while Japan is prowling in the Pacific with perhaps a dozen 

omiparatively small carriers whose planes (30 to 50 on each) have a 300-mile radius 

of action- across the Atlantic Germany is known to have not a single carrier and Italy's 

are tightly bottled up in the Mediterranean. Nevertheless, it should be remembered 

II K i t Germany has at least one warship equipped with two or three catapult bombers 

capable of carrying heavy bomb loads long round-trip distances — perhaps 2,500 

miles. Moreover, this menace to the East Coast, even though it is small at the moment, 

would be increased substantially should Germany seize Vichy-France's 26-plane, four-

cat a pidt sea plane carrier and its two 18.000-ton. 40-plane carriers. (France's largest 

carrier—the 21,000-ton Bearn—is at Martinique and would probably be acquired by 

the LJ. S. at the first sign of French naval collaboration with the enemy.) 

Although Japan has set a world's distance record of more than 7.000 non-stop 

miles in a single-engine plane loaded only with fuel and crew, no Axis power is believed 

to have a bomber capable of a round-trip fligbt to the continental U. S. from the nearest 

enemy land bases—Japan's Marshall Islands 4.900 miles out in the Pacific or Ger

many's occupied France 3,000 miles to the east. Today's maximum range for a land-
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based bomber is roughly 4,000 miles round-trip. This means that, in order to raid the 

continental U. S. regularly with such super-long-range planes, the enemy would first 

liave to establish bases in Hawaii, the Azores, Iceland or the Aleutian Islands (all about 

2,000 miles away) or in Martinique (1,400), Greenland (1,200), the northern coast 

of South America (1,000), the southern tip of Mexico's Lower California (600) or in 

Newfoundland (400)—unlikely, of coiu"se, but not impossible. 

From this analysis of the probabilities and possibilities of assault by enemy 

bombers, it appears eminently reasonable to conclude that the present civilian de

fense program should be regarded as a precaution against sporadic air raids — not 

against incessant heavy bombing of the European variety. 

Would the Enemy's Gain be Worth the Risk? 
What would be the enemy's purpose in staging occasional bombing raids? Principally 

—to lower civilian morale, to plague U. S. war efforts with a spreading case of civilian 

jitters, to incite civilian demands for a shift of military and naval protection from strate

gic outposts to continental shores, to touch off waves of bomb shelter construction and 

strictly defense industrial production which would divert labor and materials from 

more important channels. 

For instance, if the 26.5 million persons living only in cities of 50,000 or more 

popidation within 300 miles of the Atlantic, Caribbean and Pacific were to demand 

bomb protection in 24-person shelters similar in construction to the simple model pre

sented on page 53. the U. S. would be hard-pressed to satisfy them. Since each shelter 

would cost close to $1,800 and require 224 man hours of labor during construction, 

the shelter program for these coastal inhabitants alone would involve about $2 billion 

and 246 million man hours of work. Since not more than half of all the 574,000 

A F of L building trades workers are located in these coastal areas, such a shelter con

struction program could not be completed in less than 100 days even if all other types 

of construction (including vital Army and Navy projects) were to be stopped. 

If the enemy's raids produce any such hoped-for results, the high cost in planes, 

sliips. anununition, fuel and men would be considered well spent, and the raids would 

probably continue with increasing vigor. On the other hand, if U. S. citizens meet 

occasional raids coolly and with calm, deliberate preparation, chances are that the raids 

would soon be discontinued. Recent European history proves that the Axis part

ners are not spendthrifts, that their military operations must produce results com

parable with their costs. Hitler's daylight bombing of England in August and 

September 1940 involved tremendous losses in men and equipment, served only to 

unify the people and was promptly called off. His sub>cquent night raids on Eng

land's industrial centers were equally expensive in relation to their effect and were 

also suspended. 

Thus, while U. S. citizens must immediately plan and prepare in all details 
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of passive defense for any emergency, they should not undertake the execution of any 

of the construction which miglit seriously impair or jeopardize the major U. S. objective 

of wide spread preparation for winning the war. This may require that the citizen, 

now for the first time in history in almost as dangerous a position as the soldier, take 

some of the same chances that every soldier takes. Like the soldier, he cannot ex

pect to be entirely safe from aerial bombardment. Lnder these conditions the soldier 

develops a certain mental attitude—a psychology—which the average citizen must 

now acquire. 

What Passive Defense Should the U. S. Provide? 
The same economy of action that will determine the frequency and force of enemy 

air raids should guide the precautions to be taken against them: 

•Under Federal direction, air raid warning systems should be (and are being) per

fected to blanket immediately the coastal regions and ultimately the entire country. 

• E v e r y community along the currently vulnerable coast lines should organize itself 

for passive defense, enact emergency legislation and train its volunteer personnel to 

meet all possible air raid contingencies—gas, fire and destruction. (Massachusetts 

state-wide program, serves as a model and has gained OCD commendation. Emergency 

powers assumed by the Governor have made unnecessary the time-consuming passage 

of local civilian defense ordinances.) 

•These communities should practice blackouts, using temporary and inexpensive 

materials for the time being. While initial practices may be only partial in effect, sub

sequent efforts should lead progressively to the achievement of total blackout. 

• U p o n the recommendation of military or civilian defense officials and under the 

guidance of recognized experts, some existing public utility and industrial structures 

should be camouflaged. All new structures in these categories should be located, de

signed and built with full attention to protective concealment—both camouflage and 

blackout—and to protection against bombs (stopping incendiaries and limiting the ef

fect of explosives) without loss of production efficiency. 

•Owners and managers of existing buildings of all types should immediately acquaint 

themselves with the technique of air raid protection. 

•Construction of air raid shelters for the present should be discouraged. 

•Most important, the U. S. public in general and the U. S. building industry in par

ticular should immediately plan for all contingencies by studying permanent blackout 

installations, comprehensive camouflage, fire and gas protection, strengthening of exist

ing structures and the actual construction of splinter-proof shelters. Planning "all-out" 

passive defense measures is vigorously encouraged by defense officials. Some of these 

plans must proceed at once, others, it is hoped, may always remain on paper. Building's 

current civilian defense duty is to be informed and therefore prepared to act. 
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Uaraaret Bourke-WMte 

No. 1 weapon of U . S . c iv i l i ans in their passive defense against hostile bombers 
is blackout. A t night, it supplements active defense by the A r m y ' s interceptor 
squadrons and ant i -a ircraft batteries and m a y prove equally effective in pro-
I c c t i i i i ; | . r u | M ' i t \ and lives both mil i tary and c iv i l ian . 

European 

Phosphorescent boutonnieres, on sale by B e n i n 
st reet vendor . F l o w e r s aid in d is t ingu ish 
ing f e l l o w - p e d e s t r i a n s dur ing b lackout . 

WHY 

T h e three-fold purpose of blackout is 1) to obliterate the tell-tale light patterns 
of coiimii i i i i l irs I see photograph above I which would facilitate the spotting of 
specific a ir ra id objectives within the communit ies . 2 ) to conceal the identity 
of localities w h i c h enemy a i rmen might use as sign posts on their way to 
more important mi l i tary and industr ia l objectives a n d 3 ) to discourage hap
hazard c iv i l ian bombardment frequently resorted to by hostile a i rcraf t which , 
unable to find their assigned targets, d u m p their bombs on any recognizable 
scenes of activity before returning to their bases. 

T o accompl i sh these purposes it is apparent that every community within 
range of enemv b o m b e r s — n o matter how "innocent"' in c h a r a c t e r — m u s t par
ticipate in the blackout programs of officially "alerted" areas. A n area black
out is effective onlv wi lh the j iart icij iat ion of all communit ies within it and 
onlv with the complete cooperation of everyone in each communi ty . E x c e p t 
where decepti\(' l i g h t m a y be deemed advisable as a means of camouflage, 
blackout must be total to be effective—achievement of a 95 per cent lilackuut 
in a community or an area may be nul l i f ied by the nonconforming 5 |)er cent 
and wi lh fatal results. 

WHERE AND WHEN 

A s s u m i n g con l inuancc of the prcsenl I)alance of mi l i tary , naval and a i r power, 

most of the U . S . need never be b lacked out. A l l of it. however, must now 

prepare for the possibil ity of a change in the balance a n d the un iversa l need 

for protective concealment. .Actual blackout should take place only where and 

when required by the Office of C i v i l i a n Defense or local mi l i tary command

ers. F o r the present this activity wi l l probably be l imited to areas w ithin 300 

miles of tlie coasts. 

Preparat ions for blackout have been div ided by the W a r Department ami 
O C D into three dist inct phases: 1) In i t ia ted local ly , the first phase is one of 
p lanning for blackout—the div is ion of responsibi l i t ies , the l ist ing of materials 
required and tlie detcrni inal i ' in df x m i c c s for these materials . 2 ) Begun only 
upon the advice of loca l O C D authorit ies , the second or the "preparatory " phase 
embraces the purchas ing of blackout materials by property owners and managers 
and their preparat ion for installation. I n some cases, actual installations may be 
made. 3 i D u r i n g the final pha.se. init iated by O C D itself, al l permanent black
out installations are completed, all temporary installations are made ready for 
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As!ocuil6d Press Associaled Press 

Al l l i t up, P i t t s b u r g h ' s downtown area looks l ike th is f rom 2 
G r a n d v i e w Heif lhts. T h i s photograph w a s taken last spr ing Just 
before the b lackout exper iment p ictured to the r ight. Br ight ly 
lighted are Penn and L i b e r t y A v e n u e s . 

Same view during par t ia l b lackout spots " n e c e s s a r y l ights" left 
on for s a f e t y ' s s a k e . Dur ing ac tua l b lackout , they would be 
deemed u n n e c e s s a r y and would e i ther be turned out or obscured. 
Note ver t ica l l ights in s k y s c r a p e r s t a i r we l ls . 

immediate application and restrictions 
may be imposed on outdoor lighting. 

When the officer heading the local air 
force interceptor command decides that 
his "air defense area" is vulnerable to at
tack*, he wil l "alert" the area, require 
that it be immediately blacked out except 
for street lights (screened and dimmed dur
ing the third phase of preparations) and 
whatever Lghts are necessary to safety and 
the efficient operation of essential indus
try and transportation. Upon the actual 
approach of enemy bombers, these essen
tial lights remain on even after the re
ceipt of the "preliminary caution" mes
sage and subsequent "lights warning" 
message from the interceptor command. 
(Both of these messages are confidential, 
sent only to local government offices and 
the offices of essential utility, industrial 
and transportation companies.) Blackout 
becomes total with the issuance of the 
"action warning" message to the public in 
general. This message or alarm means 
that a raid may occur within five minutes, 
that total blackout must be maintained 
until the "all clear" or "raiders passed" 
message is issued, at which time the area 
reverts to its more lenient "alert" condi
tions. 

Strict adherence to this official time 
table is essential, first, because planning 
and advance preparation are essential to 
effective blackout and, second, because 
unnecessary blackout may seriously inter
fere with the nation's war effort. Com
ments the W a r Department on the former 
reason: "The effectiveness of a blackout 
system depends upon the knowledge and 
the cooperative spirit of the people at 
large. . . . An effective blackout is not 

*There are four interceptor commands with 
headquarters near New York City, Tampa, 
Seattle and Riverside (Calif.) 

achieved by spectacular efforts at the be
ginning or during an air raid. Except for 
meeting contingencies, little or nothing 
can be done to increase the effectiveness 
of a blackout while a raid is in progress." 
Equally important is the second reason— 
the prevention of unnecessary blackout. 
One of the purposes of air raids is to dis
rupt industrial production and lower 
civilian morale; unnecessary promiscuous 
blackout of factories and homes may 
achieve these objectives quicker than ac
tual bombardment. Moreover, the un
timely purchase of blackout materials in 
areas not immediately vulnerable to attack 
may cause critical shortages in areas 
where they are actually needed. 

W H A T 

Due to the brilliance of moon or starlight, 
it is not possible on clear nights wholly to 
conceal the presence of communities, 
rural buildings and interconnecting high
ways, even with the aid of total blackout. 
This passive defense measure should, how
ever, completely blanket a l l artificial il
lumination visible from the air and tone 
down as far as practicable all reflections 
of natural light, searchlights, fires and 
at rial flares (fig. 3. r ight) . Primary light 
sources include windows, skylights, fac
tory roofs, store fronts, outdoor building 
lights, street lights, electric signs, vehicle 
lights, beacons, and such comparatively 
open industrial plants as coke ovens and 
steel mills (fig. 4. r ight ) . More difficult to 
conceal, light reflections spring primarily 
from windows, glass and metal roofs, 
paved areas, rivers, lakes and reservoirs. 

HOW 

Easiest way to plunge an area into total 
darkness is to shut off al l electric power at 
the generating stations. Unfortunately. 

Total blackout in Copenhagen . Ref lec
tion of moonlight on s t reet would not 
be so obvious at high a l t i tudes and 
different angles . 

Tough obscuration problem presented by 
the glow and glare of steel mills is i l lus
t ra ted by th is night v iew of a Republ ic 
Steel Corp . p lant wi th its B e s s e m e r c o n 
ver te rs in operat ion. 
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BLACKOUT 
Photos, Otto Hagel 

I A small town main street under normal night condi t ions i l l i is-
tpates the br ightness of l ight s o u r c e s — s t r e e t l ights , store w i n 
dows and s i g n s — a n d ref lect ions from s h i n y automobile tops. 
A r m y veh ic les are painted a mat t f inish to reduce th is ref lect ion. 

2 Blacked out, the s a m e st reet would be eas i ly v is ible from the 
a i r due to ref lections f rom auto tops and diner roof. L i g h t 
s o u r c e s : a n t i - a i r c r a f t search l igh t in background and a i rp lane 
f lares. F u l l moon would produce s o m e w h a t s i m i l a r r e s u l t s . 

this is not feasible, for it would stop pub
lic transportation in its tracks, leave eleva
tors stranded between floors, stop elec
trically operated war production machin
ery and extinguish essential illumination 
in control rooms, hospitals and other cen
ters of vital activity. Moreover, the total 
absence of light for protracted night peri
ods would play havoc with civilian morale 
and require wde-spread construction of 
emergency lighting systems. 

Alternative means of accomplishing 
blackout include the turning off of indi
vidual lights or light circuits, painting 
glazed areas or covering them with opaque 
materials. Reflective surfaces may be 
toned down with light-absorbing matt 
finishes. The following discussion and i l 
lustrations cover certain proved methods 
of solving typical blackout problems. They 
are necessarily brief and serve only as 
guides, for actual installations wil l vary 
with specific local problems and the in
genuity of tlie property owner. 

LIGHTS OUT 

Turning out individual lights or light cir
cuits is, of course, the quickest and 
simplest means of blackout. I t is the only 
I I T o i i i i i i f i K l r d l i l a i - k n i i i trcalmi-iii Inr pri
vately operated outside lights—advertising 
signs, entrance lights, etc. And , since the 
U . S. may now expect only sporadic air 
raids and brief blackouts, this method wil l 
probably play a big part in the program. 

I f blackouts and raids become frequent, 
each family should determine which 
room or rooms in its dwelling wil l make 
the most satisfactory air raid refuge from 
the point of view of comfort, ease of 
obscuration and safety from the effects of 
bombardment (p. 4 3 ) . should then pre
pare to black it out. A t night, lights in 
al l other rooms should be turned out or, 
better yet, the bulbs should be removed 
to prevent their being lighted by mistake. 

Much the same procedure may be fol
lowed by the owners and managers of 
most office buildings, stores and other 
sizable commercial structures, for, during 
air raids when blackout is required, most 

of the occupants may wish to vacate their 
quarters for more bomb-resistant sections 
of the buildings (p. 3 7 ) . Due to the 
great number of electrical fixtures in 
these buildings, light bidbs should not be 
removed—instead, a volimteer warden for 
each floor should be held responsible for 
the maintenance of complete darkness in 
al l exposed rooms. 

The only economical means of blacking 
out show windows is to douse the lights — 
in most stores this may be done without 
darkening the interior, for the show win
dows are usually isolated by partitions. 
{ F o r other methods, see fig. 14, p. 12) 

OBSCURATION 

A l l openings in lighted rooms to be used 
during blackout must be rendered opaque 
or lightproof. Cal led obscuration, this 
masking of interior light may be achieved 
by several means, — paint, adhesive ma
terials, flexible shades or curtains, rigid 
screens and glass substitutes and such 
makeshift materials as rugs, blankets, 
draperies, opaque cloths and similar house
hold items which are suitable for the ini
tial pha.ses of blackout. E a c h means 
has its advantages and disadvantages, and 
its use should be considered in the light of 
many controlling factors—initial and 
maintenance costs, probable duration and 
frequency of blackouts, need for the 
glazed area during daylight, possibility of 
actual bombing in immediate vicinity, etc. 

Paint. T h e simplest, cheapest (first cost I 
and quickest method of obscuration (ex
cluding the make-shifts) is the paintin;:, 
of glazed areas. A dark, heavy outside 
or asphalt paint can be quickly applied 
with brush or spray at a material cost <d 
less than 5 cents per sq. yd. By applying 
the paint to the outside of the glass it 
serves the dual purpose of obscuration 
and reduction of reflection. Paint, how
ever, must be considered only as a tem
porary emergency measure, since the glass 
may be broken by bomb blast or splinters 
and may require considerable time to re
place and, of course, it prevents the admis

sion of daylight. Moreover, paint is com
paratively difficult to remove and offers no 
protection against the splintering of glass 
itself—a prolific source of casualty but 
seldom fatal. (For specifications of indus
trial blackout paints—see p. 4 0 ) . 

Adhesives. Where permanent obscuration 
is feasible, several types of flexible opaque 
materials may be affixed to glass with ad
hesives, preventing broken glass from fly
ing about the room. These materials 
are recommended: 1) thick, tough papers, 
preferably reinforced with meshes of cot
ton, linen, kemp. sisal or other fibers— 
i.e. building papers. They should be se
cured to the glass with a permanently 
tacky adhesive such as ordinary flour 
paste with 5 per cent glycerine or molas
ses added or gum arable with 5 per cent 
of glycerine added. 2) Cardboard, wet
ted prior to application, may be secured 
t(i glass with paperhanger's or cold water 
paste or such flexible adhesives as book
binder's glue. 3) Such textile materials 

(Text continued on page 42) 

3 A painter b lacks out w i n d o w s of rooms 
used all n ight in A m e r i c a n T e l & Te l ' s 
L o n g Dis tance Bu i ld ing in N e w Y o r k . 
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—BUND 

a»_^WDOD BA7TEN.R0D OR 
M E T A L ROD OR PIPE 

CLEAT 

Window obscuration details: 1 A drop curtain is 
a simple blackout installation f o r occasional 
use. 2 Framed wallboard screen fi ts snugly 
against spacing pieces in window opening and, 
in case of blast, wi l l be held against window by 
elastic hangers to retard f ly ing glass. 3 A more 
elaborate screen equipped wi th lightproof ven
t i lators , top and bottom suggested by Brit ish 
Ministry of Home Security. 4 Detail of a l ight-
proof shutter. 5 Venti lator valances for blackout 
draw curtains and spring roller shades. All of 
the obscuration methods presented on this page 
have been used wi th success in England. (4 & 5 
redrawn f rom sketches in Architects ' Journal, 
The Builder. 

R U B B E R 
HANGERS 

I /ENTILATOR 
LIGHT TRAP 

RUBBER 
,• . HANGERS 

L I G H T WEI6HT 
SCREEN 

HANDLE 

R U B B E R 
HANGER 

SCREEN 
;VM1.LBOABO ETC) \ /ENT iLATO 

TRAF 

PACING 
P I E C E S 

SECTION 

Cwtaifi PocJcet-

Pocket 

V A L A N C E 5^3 
CURTAIN BLACK
OUT VENT 

Peter A. Ray—BPS 

V A L A N C E s SHADE 
BLACK-OUT V E N T 

fIllustrations continued on page 10) 

British Combine 

6 Round-headed window in English building is 
blacked out w i t h heavy building paper on 
light wooden rectangular f rame secured to 
inside wall surfaces. Overlap must be large 
enough to prevent escape of light. 

Outside obscuration screenappiied to English 
window also eliminates reflection of glass. 
The two small l igh t - t igh t boxes in the 
center of each building board panel per
mit ventilation during blackout. 

8 Ventilated curtains obscure windows 
of an English hotel lobby, present a 
more at tract ive appearance than 
screens and may be pulled aside dur
ing the day to admit l ight . 

N U 



BLACKOUT 

2 

LIGHT 
TRAP-

Douglas Fir Plywood Ass'n. 

J 

4—Outside 5 —Inside 

1 1 
Blackout suggestions by U. S. manufacturers: 1 Plywood was widely used in the blackout 
of the West Coast last month; here panels are clamped in place over the lower sash 
of windows in the Tacoma-News-Tribune offices. Upper sash are covered f r o m the 
outside (see section 2) permit t ing ventilation during blackout. 3 Another method of 
ventilation suggested by the Douglas Fir Plywood Assn. 4 Like those recently in 
stalled in a U. S. arsenal, these "Jalousies" look like exterior Venetian blinds, but are 
more l ight- t ight . 5 Interior of room blacked out w i t h Jalousies, manufactured by F. C. 
Russel Co. 6 Steel panels, intended to burglar-proof vacant houses, would stop light equally 
well. Manufacturer: F. C. Russel Co. 7 Truscon Steel Co, has long had these blackout 
covers for individual window panes on the market. 8 Lightproof sliding panels for obscura
tion screens may be removed to admit daylight. Manufacturer: U. S. Defense Materials 
Corp. g British Ministry of Home Security's suggestion for solving the diff icul t blackout-
ventilation problem offered by pivoted factory sash. 

fUittrer Straps 

INTERIOR -Biac/ted Out 

)^/it Baffles 

EXTERIOR 
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SHUTTERS 
O P E N 

Movable skylight shutters presented schematically above were de
veloped by England's Ministry of Home Security. Comments the 
Ministry on the four systems of external shutters at the top of the 
page: "Care must be taken to design for wind pressure, part icu
larly if the system adopted has panels which, in operation, rise off 
the roof. Gearing f o r control should be so arranged that the greatest 
possible area of shuttering wi l l operate as a unit . . . part icularly 
should hand operation be decided upon. . . . Owing to the risk of 
breakdown, there should not be complete reliance upon electric 
motors f o r moving shutters. . . . Systems of this type must be 
designed to throw off water . . . by means of flashings and gutterings 
as in permanent roof structures, such as skylights, dormer windows, 
etc." Suggested materials: l ight pressed steel or wood f r aming 
covered with sheet metals, dense pressed building boards, asbestos 
cement sheeting (almost as vulnerable to breakage as glass) and 
impregnated roofing fe l t reenforced wi th wire netting. As for the 
four types of internal shutters, i l lustrated immediately above, the 
Ministry comments that, if they are "intended to remain weather

proof after f racture of the glass, internal guttering must be pro
vided." Materials suggested for these shutters include: th in sheets 
of perforated metal backed wi th opaque fabric , wal l or building 
boards, fabrics of the canvas or tarpaulin type, various insulating 
sheet materials, linoleum or matt ing of the grass or fiber variety. 
All materials should be weatherproofed. 
Advantages of the exterior shutters include the ease of weather-
proofing, the elimination of reflection and the assistance they offer 
in roof camouflage. On the other hand, they offer no protection to 
factory workers f rom flying glass and, in fact , do not prevent the 
breaking of glass. This disadvantage is overcome in the use of in 
ternal shutters and is the chief argument in their favor. However, 
the interior installation does not eliminate reflections f r o m the glass, 
does not assist in camouflage and may be complicated by the network 
of pipes and wires frequently found under the roof of a factory. 
Since interior shutters may be built of less durable materials, they 
are lower in cost. 

(Il lustrations continued on page 12) 
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BLACKOUT 

SHOW W I N D U W 3 . t -BUILDiNG 
LI NE 

-J 
RemovaJble 

7. 8 . 

5 . 

' T 

I S . 

Light locks for doors which must be used 
during blackout: 1 Installation for store 
wi th corner door. 2 Installation f o r a 
single door. Minimum width of passage 
is 2 f t . 3 in. Minimum over-all depth In 
example 3 is 9 f t . 6 in. A l l interior sur
faces are painted black. 4 ft 5 Double doors 
w i t h double passages, g I l lustrat ion of lock 
extending outside of building—less satis
factory. 7 Unsatisfactory, because direct 
l ight is visible through open door. 3 
Light is absorbed inside lock, invisible 
f rom outdoors, g Removable screen is 
folded against wall during the day. 
Part ial ly opened door serves as part of 
lock; hood must be at level of door top. 
\ \ Door opening outward serves as part 
of l ight lock. W Unsatisfactory, due to 
possibility of both sets of double doors 
being opened simultaneously. 13 Simple 
t reatment for narrow stores or entrance 
vestibules of large buildings. Most revolv
ing doors, if glass is blacked out, w i l l 
themselves act as l ight locks. (1-13 re
drawn f rom sketches in The Builder.) 

I 

14 A British architect's efforts toward solving the obscuration problems presented by store 
f ronts indicate the considerable difficulties attending this type of l ight control. Since 
show windows are frequently rooms in themselves, they may be darkened wi thout 
changing the l ight ing of the store proper. If used during a blackout, doors should be 
equipped wi th l ight locks. Architect Donald Hamilton's suggestions include construc
tion of a permanent arcade to be f i t ted with two rows of sliding l ight- locking curtains 
at night. (See plan, left.) Plan below is for a similar installation w i t h walls com
prised of sheeting. Daylight could be admitted if sliding or swinging doors were pro
vided in addition to the emergency exit doors required opposite each shop entrance. 

BUILDING LINE SHOPii I SHOP,. 
/ SHOW / / W I N D O W 

E M E B ( ? F N C Y EXITS 

CURTAIN 

C U R B I N G - , 

\ S H O W W I N D O W / \ 
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European Peter A. Ray. BPS Wide World 

Photos. Peter A. Ray, BPS 

^^^^^^ 

Public blackout responsibilities include modification of street l ight ing, German, 2 English, 
3 temporary U. S. installation), the marking of street curbings (as per English il lustration 
4), the provision of t raff ic obstruction warnings (English examples 5 and g) and the erec
tion of shielded directional signs (7—another example of English technique). 

TOP OF \ 
SIGNUP 

Blackout signs may be dimly il luminated either externally f r o m a low intensity directional 
l ight (7) or through cut-out letters f r o m a l ight - t ight box behind the sign or by phos
phorescent or radium paints. Electrically lighted signs should be screened w i t h visors 
of the proportions indicated above. Side screens are not mandatory. When a sign is 
inclined fo rward to reduce the size of the visor, the angle f r o m the vertical should not 
exceed 3 degrees. (See r ight hand diagram, above.) Luminous paints and reflector but
tons may also be used f o r blackout signs. 
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British Combine 

Like blackout, camouflage is protective concealment. I t is applied almost ex
clusively to man and man-made objects; nature provides its own blackout at 
night, its own camouflage by day. As one of Calvert Whiskey's "protective 
blending'" advertisements dramatically shows, a pheasant familv in the open 
( f ig . 1) is an easy target for the hunter, but in its natural environment I fig. 2 I 
i t is camouflaged almost beyond recognition. Likewise, the lowlv "s t ick" bug 
( f i g . 3 ) . 

To conceal himself and his war equipment f r o m his enemies, man has long 
imitated the protective blending principles of nature. The sniper's mottled 
brown tunic becomes a part of a tree stump on the rura l autunm laii(l>i a|ie 
piclured above, while a white-clad Swiss soldier disappears in the snow secnc 
opposite. W i t h the development of modern war machinery and methods— 
particularly aerial bombardment—the science of camouflage has increased 
in importance and application, has become a powerful weapon in lM-hin(l-lli< -
lines c ivi l ian defense as well as on the battlefield. Dur ing W o r l d War I , camou
flage's j )r imary funct ion was to conceal small front-l ine targets f r o m observers 
on the ground or in low altitude captive bafloons. Today, reconnaissance and 

Margaret Bourke-WliUe 
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Balkin - Ptx 

bombing planes range thousands of miles inside enemy 
territory to spot large targets from high above, and cam
ouflage has developed accordingly. 

Before considering what should be camouflaged and 
how, it is well to look at the problem from the enemy's 
point of view. There are two general types of aerial at
tack: area bombing and precision bombing. Due to 
the long distances involved, the Axis Powers will prob
ably not attack the Continental U . S. with the familiar 
blitzkreig tactics where a large number of planes would 
lay down aerial barrages on important military and in
dustrial areas. Dive bombing, a form of precision 
bombing, is also unlikely, because it involves the opera
tion of light, short-range planes. The possibility of 
Jevel-flight precision bombing is the chief reason for the 
use of camouflage in U. S. civilian defense. 

In this highly skilled operation, the bomber approaches 
its target on a long straight line, contirmally checked by 
reference to prominent landmarks, at an altitude of 
18,000 to 30,000 ft. and a speed of 200 to 400 mph. 
As illustrated by the typical bombing problem presented 
on page 17, the bombardier—traveling at 30,000 ft. 
and 200 mph.—must pick up the target at least by the 
time he is within 4V4 miles of it. And, he then has 
only 35 seconds in which to adjust his bomb sight and 
drop his bombs. 

At least six circumstances may combine to make the 
bombardier's task a difiBcult one: his high altitude, his 
oblique view of the objective (fig. 2, p. 16) , his great 
speed, the short period avaiiabli- for larget rccognitiim 
and actual aiming, the possibility of thick weather 
and interruptions by anti-aircraft fire. With camou
flage, the defender can compound the bombardier's prob
lems by confusing the identity of the larget and the 
landmarks which lead to it. The importance of land
marks cannot be overemphasized; they are not only air
plane signposts but, if within one or two miles of the 
target, they may also be used as direct reference points 
with the aid of which modern bomb sights will permit 
the registering of a direct hit upon a completely camou
flaged objective. Of course, prior knowledge of the exact 
relation of the landmark to the target would be necessary. 

Observation of both landmarks and targets from the 
air is facilitated by their large bulks, their unnatural 
geometric forms, their heavy shadows which accentuate 
these forms, their surface textures which are clearly 
recognizable from the air and which control their rela
tive brightness and, lastly, their colors. Therefore, while 
any degree of camouflage which reduces the visibility 
of an objective may be worthwhile, complete camou
flage must take all five of these recognition factors into 
account. Least important is color, for at great altitudes 
small diflterences in color are lost to sight. 

In the construction of new buildings, many of which 
should now be planned and designed for complete con
cealment, additional factors must be considered. Thus, 
if feasible, the new project should be situated remote 
from prominent landmarks and, preferably, in a rural 
area where innocence is easy to fake, where low land 
costs permit dispersion of the buildings and where, if 
the plant is discovered by enemy airmen, bomb misses 
will do but little damage. Dispersion facilitates camou
flage and reduces the effect of bombardment. The 
extent to which a new defense plant should be planned 
for camouflage will depend usually upon the recommen
dation of military advisors who will study the cost and 
production delay involved. 

i f^A i V y ^ ^ ^ ^ 

I 
British Combine 
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CAMOUFLAGE—METHODS O F BOMBING 

1 
Bombardier at school is trained by the Royal 
A i r Force's " A . M. L . Ground Teacher. " 
The pupil lies on a p la t form, equipped wi th 
compass, bomb sight, air speed indicator 
and other instruments, over a horizontal 
screen onto which is projected an image 
showing, in scale, fou r miles of moving 
landscape. The effects of high alti tude, 
speed and d r i f t , which combine to make 
accurate bombing diff icul t , are reproduced 
by intricate mechanism and are partly con
trolled by a " p i l o t " who changes the plane's 
course upon instructions f r o m the bom
bardier. Note the scale of the "dis tant" 
landscape compared wi th tha t of the nearby 
"bombardier." 

r 

Oblique view of a metropolitan area as the 
bombardier would see i t w i t h his naked 
eye f r o m an alt i tude of about 24,000 f t . 
While individual buildings are too small 
for recognition in this reduced photograph, 
such landmarks as the circular reservoir, 
kidney-shaped lake and horse-shoe sta
dium are easily identified. By adjusting his 
bomb sight to such reference points, the 
bombardier could h i t a nearby target of 
known location wi thout even seeing i t . 
However, once the general target area is 
spotted wi th the naked eye, it is easy for 
the bombardier to pick up specific objec
tives through the telescopic bomb sight. 

Mosaic, or vertical air view, of a rural land
scape taken at an altitude of 32,500 f t . 
Used pr imar i ly in reconnaissance, vertical 
photographs are of l i t t le help to the bom
bardier who must locate his objective at a 
45-50 degree angle (see diagram, opposite). 
Conspicuous landmarks in this area include 
rivers, railroads, highways and wooded 
areas. Note different textures presented by 
cultivated fields. Black splotches blanketing 
groups of fields are shadows cast by small 
clouds. 

Corps 0/ Engineers Photo 

Corps 0/ Engineers Photo 
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LINE OF FLI6HT-200 

ELEVATION 3 0 , 0 0 0 f t . 

TRAJECTORY ' 

Types of bombing: 1 Prescision bombing is 
most likely to be used against the continental 
U. S. 2 Area bombing, a blitzkrieg tactic, 
is least l ikely. 3 Dive bombing, a variety 
of precision bombing, is s imilar to it in many 
respects. Bomber approaches target at high 
alti tude, maneuvers down to about 5,000 f t . , 
spots target, dives to 1.000 f t . , releases bomb 
and pulls out. 

Precision bombing problem illustrates use of landmark 
reference points along line of f l ight (below) and last 
minute aiming of bomb sight as plane approaches target 
( l e f t ) . Note that the bombardier, on the average, has 
only 60 seconds during which to pick up the target in 
his bomb sight, adjust It and release his bombs. These 
operations cannot be performed in less than 35 seconds 
at the assumed speed of 200 mph. and altitude of 
30,000 f t . The bombardier's Job is s t i l l more diff icul t at 
higher speeds (same alti tude) and lower altitudes (same 
speed). Note that zero second line is at the point of 
bomb release at the target. 

ELEVAT/ON T O W N ' B ' 

Sights uprLver to 
bridges and ^ooj/i 'A 
ctiecks Joain'B'to 
ttie rt^tzt*^ 

5 3/4 MILES 
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to crtttccit tcne ci/tct ivayns 
pUot of distance to od/ectiye. 
CAec^s groojid trac^ WMMi 

4/4 MILES 

2'/2 MILES 

OBJECTIVE 

— L I N E OF FLIGHT 

2 MILES 10 M I L E S 

CRlTlCA 
LINE 

M I N I M U M 
TARGET 

RECOGNITION 
AVERAGE 
TARGET 

RECOGNITION 
/ TOWN 'A' 
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CAMOUFLAGE—CHARACTERISTIC OBJ ECTIVES 

yrLauahlin Air Service 

T Y P I C A L P R O B L E M S 

With but few exceptions, no two land
marks or targets appear the same from the 
air. Each is a camouflage problem in itself, 
but may have some of the common char
acteristics illustrated on this page. 
1 A tank farm's regular pattern of circu
lar objects, accentuated by sharp black 
shadows, is easily seen from 30,000 ft. up. 
Dead give-aways as to the farm's general 
location are the flanking river and boule
vard, requiring that nearby wharves and 
cross streets be camouflaged as well as 
the tanks themselves. Note how the dark 
painted tanks tend to disappear. 2 An im
portant railroad freight yard is promin
ently marked by a huge grain elevator 
which, when viewed obliquely from an 
approaching bomber, stands out like a sore 
thumb against the dark river. Difficult to 
camouflage, this landmark jeopardizes the 
adjacent freight yard, whan-es and barges. 

3 A highway intersection in brilliant white 
concrete serves as a handy reference point 
for the bomber on its way to more im
portant targets. And, if strategic enough, 
it might itself be bombed to disrupt traffic. 
4 A tell-tale sign of industrial activity, 
steam cannot be camouflaged, but can be 
conden.sed under cover. 5 A light colored 
industrial plant amid rural surroundings 

is readily spotted from the sky. But, be
cause of these easily dupilicated surround
ings it is less difficult to camouflage than 
6i A smoke control expert could prob
ably solve the problem presented by the 
two chimneys. 6 In a highly industrialized 
area a plant is more difficult to conceal, 
due to the many smoke sources, even when 
its color blends with the surroundings. 
In this case, the camoufleur with the aid 
of the wind (if less than 12 mph.) and 
more smoke from the chimneys and 
smudge pots might blanket the whole 
neighborhood with a smoke screen. It 
would conceal such nearby reference 
points and targets as the railroad yards 
beyond and the elevated highway, inter
section and two-story building in the fore
ground. 

Other typical landmarks helpful to 
enemy bombers include easily distin
guished coa.stal features, rivers, lakes and 
prominent mountains, none of which can 
be camouflaged. .Also, towers, race tracks, 
canals, easily identified buildings, bridges, 
blast furnaces, etc. Due to their size, these 
objects are difficult to camouflage com
pletely, but deception may be enhanced 
if dunmiies or decoys are erected some 
distance from the camouflaged originals. 

rictor De Palma—B S 

Photos. (4. S. 6). Fairchild Aerial Snrvevs. Inc. 
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T E C H N I Q U E 

Before camouflafie is begun, it should be (decided (on the 
basis of need, cost and probable success) through how 
many of four stages the operation should be carried. 
"Toning down," the first stage usually involves only tlie 
use of dull paint to suppress bright colors and sharp con
trasts. "Second stage," concealment includes, in addition 
to toning down, the creation of patterns to resemble the 
characleristic patterns of the vicinity (figs. 5 & 7, p. 20) . 
More deliberate, tlie third stage attempts to conceal the 
outline of buildings, via screening, the introduction of 
false forms and the roughening of smooth textures. In its 
fourth and final stage, camouflage technique may be car
ried to the point where the object is totally concealed by 
exact duplication of surrounding tones and patterns. This 
may call for the building of false roofs, decoy buildings 
and other complex construction, elaborate planting and 
even burial of the project. Only a target of extreme im
portance would justify the cost of this all-out camou
flage. (See p. 24.) 

Paint is one of the important camouflage materials. It 
alone is called for in "first stage" concealment. To be 
suitable for this purpose, paint should be cheap, easy 
to apply, do the job with one coat and produce a 
lusterless finish. While a wide range of colors may 
be necessary for certain projects, the darker shades— 
greens, browns, greys and olive drab—will most effect
ively reduce visibility. Durability of the vehicle, if not 
the pigment, is of secondary importance, for camou
flage must be altered in line with seasonal changes in 
the natural surroundings. The lusterless olive drab 
color used on all Army equipment is a compromise or 
"average" color for year-round use. 

Besides its use in the "toning down" of bright areas 
and contrasting surfaces, paint may be used to duplicate 
local natural patterns on surfaces to be concealed. These 
may be trees, hedges, plowed furrows, streets, house 
tops, etc. (See p. 20 for bad and good examples.) 
Unfortunately painted vegetation will not fool enemy 
aerial photographers if they use an infra-red film. Thus, 
on an infra-red photograph real trees appear almost 
white while painted ones show up black. Reason: green 
leaves contain chlorophyll; green paint does not. 

Adhesives and granules are recommended for camouflaging 
concrete surfaces subject to wear—particularly roads and 
airport runways. The Army suggests an asphalt or 
bituminous emulsion covered while wet with chopped 
scrap rubber, dyed sawdust, colored slate granules or 
asphalt chips. Easy on rubber tires, such surfaces are 
light-absorbing and are subject to protective coloring. 
They might well be used in the camouflage of roofs as 
well as roads and runways. Sand granules are unsatis
factory; a surface of these small particles reflects con
siderable light. 

Urban pattern presented by upper Manhattan Island is comparable 
to that seen by German airmen during their daylight raids on English 
cities. This photograph was taken f r o m a considerably lower a l t i 
tude than the 18,000 to 30,000 f t . levels usually maintained by bombing 
planes. But, even in this "close-up," only a f ew likely targets are 
recognizable: the gas tank ( lef t , center), the railroad and arterial 
highway (running along the river bank) and the bridge (upper l e f t ) . 
While the gas tank might , itself, be effectively camouflaged to re
semble a small city block, i t could s t i l l be located f r o m the air if 
the observer had prior knowledge of its relation to such prominent 
landmarks as the nearby f e r r y slips, the division of the highway 
around two monumental buildings and the stadium (right , center). 
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CAMOUFLAGE—BAD AND GOOD 

Euvopfan 

h.iini'.ccr. Drawings Corj 

British Combine 

Bad and good camouflage: 1 The Br i t i sh 
painted trees on these huge cooling towers 
despite the fac t that there are no trees lik& 
them in the immediate v ic in i ty . Then, they 
released an air view of the Job f o r all— 
including the enemy—to see. Both actions, 
were mistakes. 2 "'"^^ sharp outlines of 
these fac tory buildings nullified the camou
flage painted on the roofs. 3 The result: 
bomb craters in all three sections of the-
plant. 4 "Dazzle" camouflage, frequently 
used in World War I , fai ls to conceal a 
hangar in its wooded surroundings as well> 
as 5 painted trees and shadows, g The irreg
ular painted blotch on the flat-roofed bui ld
ing does not ape the pattern of its surround
ing, is therefore worse than no camouflage 
at a l l . 7 Painted house tops and shadows 
along the faked streets cause the four-block 
building to blend wi th its neighborhood. 

Photos, International News 

8 Before camouflage* the important railroad station of Hamburg, 
Germany, was easily spotted because of its proximity to the 
Binnen Alster and the railroad causeway. Hence, German camou
flage experts made a bold attempt to rearrange the area. Binnen 
Alster was planked over and painted to resemble blocks of 
typical buildings; a dummy causeway was built f u r the r down 

AFTER CAMOUFLAGE 

9 the bay, thus fo rming a dummy "Binnen Als ter ;" the station 
roof was painted wi th two white stripes which look like ex
tensions of the street pat tern; another white "street" was 
painted across the tracks below the s tat ion; finally, a decoy 
station was produced in line wi th the decoy causeway, right. 
An t i - c l imax : both photographs were taken by the RAF. 
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Corps of Engineers Photos 

V E R T I C A L B L A D E S 

HArr BECMIU LIOHT MHY OCROC 
IN A L L OmtCTIOtn WITH eOlML 
I N T l m i T r O L M O S T ) . DAItK 
BECAUSE THE MULTI»L1CITT 0 ^ 
RErLEOTIONS ABSOKBS MOflC LIOHT. 

ALMOST EOUALLT UkTT (ALTHOOCH 
ROUND TOrS OIVE SOHE SL03S). 
NOT SO DANK BECAUSE FEWER 
REPLECTIOHS, LESS ABSORRTION. 

A painted "hedge" on a t u r f landing field as it appears f r o m the ground | 
and f r o m the air 2 (arrow A ) . If several such "hedges" criss-crossed the fleld. 
its funct ion would be effectively concealed. Painted trees would complete the 
illusion, but would require ar t i f ic ia l shadows capable of being moved wi th the 
sun. Otherwise enemy photographs, revealing the same shadows at different 
times of day might "give away" the camouflage. Ar row B points to another 
experiment of the Army's Engineers—imitation of a concrete runway in white 
paint. 

Demonstrating the principle of texture, these sketches depict the path of the 
sun's rays when s t r ik ing three different types of surfaces and the resultant 
extent of reflection. The principle applies to paint (dull vs. glossy finishes) as 
well as to more bulky camouflage materials such as granules (chopped rubber, 
sawdust, asphalt particles, etc.) and garnished nets (see below). Although night 
camouflage against flare observation is receiving increasing attention in England, 
the discussion presented on these pages is l imited to day camouflage. 

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

HARD SMOOTH SURFACE 

Corps 0 / Engineers Drawing 

4 This camouflaged barrack building illustrates several t r icks used by the Corps of 
Engineers: dead branches garnished w i t h strips of fabric become shadow-
casting trees growing on the roof; freshly cut real trees fu r the r conceal the 
roof and are "planted" adjacent to the building to cover the cleared yard. The 
garnished screen is used to conceal parked vehicles. I t is important that 
"transplanted" foliage be erected in its natural position—otherwise it presents 
a different appearance f r o m the air. 

Corps 0 / Engineers Plioto 



CAMOUFLAGE—TECHNIQUES Corps of Engineers Photos 

1 Proposed military airport, presented in modei above, might be satis, 
factory for peace-time purposes, but the formal pattern cut by the 
white concrete runways and streets and the rows of large dark 
hangars would make i t an easy wart ime target. Moreover, the 

concentration of ac t iv i ty , planes and other field equipment in 
creases the possibility of effective bombardment. The model 
photograph below shows how the Army's Engineers would layout 
the same airport for protective concealmtnt. 

Innocent in appearance, this is a model of the same airport . The 
runways occupy the same positions as shown in the original 
proposal above, but they are t u r f or sod (suitable for all but the 
heaviest t raf f ic , if the subgrade is stable and well drained, and 
preferred for mechanical reasons by many transport pilots). While 

the Army's Engineers admit that this phase of the camouflage 
might have been more effective had more diverse and darker 
patterns been created. Further to disguise the airport 's identity, 
all buildings have been dispersed—the groups of long barn-like 
structures conceal the arch trusses of camouflaged hangers, but 

the runways are covered w i t h field patterns and painted hedges. their regularity might still arouse suspicion. 
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Shadows are frequently more revealinjj, 
ihari the objects whicli ca.st them and are 
therefore one of the ramoiifleur's chief 
headaches. They may he broken by chang
ing the profiles of the object with irregular 
silhouettes which will cast rough, rounded 
shadows more Hke those of nature. Or, 
they may be interrupted by planting trees 
in the shadowed areas. Splotches of dull 
black paint or cinders will resemble 
shadows from high altitudes. 

Garnished nets and screens are frequently 
u.sed to cover likely targets and to simulate 
trees (fig. 4, p. 21). While the covering 
net should be parallel to the surface con
cealed and extend far beyond it in all di
rections, for the sake of economy and ease 
of in.>;tallation in large projects, its borders 
are usually sloped to the groimd (fig. 3, p. 
24). If the angle of slope is less than 10° 
with the iiori/.ontai. thi- rhaiiiic of plane in 
the netting will be barely visible from 
above. To allow for sagging, the net should 
be stretched 1 to 2 ft. above the object 
being concealed. 

In weaving or tying various colored 
garnishing strips to the net, any desired 
pattern may be produced (fig. 5, below). 
Althi>ugh any fabric will serve the pur
pose, camoufleurs now use much osna-
l)urg. a cheap cotton doth, which is colored 
to suit local installations and cut into 3 in. 
X 5 ft. strips. These may either be com
pletely woven into the net (fig. 1, above) 
or. if additional depth of texture is de
sired, about a foot of each strip may be 
dangled from the net (fig. 6, below). If a 
fireproof or fire retarding paint is not used 
in coloring the garnish strips, it is sug
gested that they be treated with 10 per 
cent solutions of diabasic ammonium 
phosphate or sodium borate before color
ing with casein paint. 

More permanent screening installations 
may be made by using chicken wire or 
expanded metal for the base and painted, 
rust-proofed steel wool for the garnish. 
Mounted on wire mesh, the latter is com
mercially available specifically for camou-

purposes. Snow fence material 
(Text continued on page 25) 

Corps at Bno British ComttiM 

m m m m n 

Corpj 0 / Engineers Photo 

GROUND C O L O R 

T R E E S H A D O W P A T T E R N S 

DiRECTIONAL FIELD PATTERN GROUND COLOR 

AD WAY 
Corps of Engineers Drawing 

Garnish technique: 1 s t r ips of cheap cotton 
fabric, fireproofed and painted to match 
local colors, are woven fiat into a screen 
of chicken-wire. 2 & 3 More permanent 
garnished screens may be built by unrolling 
snow fences atop pipe scaffolding. 4 A 
member of the Royal A i r Force "mends hia 
nets" which blend effectively wi th foliage 
in the background. 5 Imitat ion of many 
natural patterns may be accomplished wi th 
variously colored strips, g In the South, a 
soldier garnishes chicken-wire wi th fabric 
and native Spanish Moss. 

Dc Palma—BS 



CAMOUFLAGE—TYPICAL PROJECT 

DdummyD 

LEGEND 

This large factory in rural surroundings 
might be completely camouflaged by the 
methods suggested in the sketches below. 
Landmarks ident i fying the general loca
tion of the plant f r o m the air are the 
river and the highway which converge 
to the r ight of the plant and the dark 
U-shaped grove of trees at this point. 
The specific target is revealed by Its 
geometric shape, the sharp black shadows 
which it casts and the roads which flank i t . 

As camouflaged) the same area covered 
in figure 1 appears to be an enlarged 
detail of i t . This has been accomplished 
by enlarging and moving to the left , 
via various camouflage techniques, all of 
the ground features seen in figure 1 
between the railroad spur and the right-
hand l imi t of the sketch. Thus, the f a r m 
at the river bend has been "removed" 
wi th ground camouflage resembling an 
open f i e ld ; th is f a r m has been duplicated 
to the lef t of its actual position at a 
larger scale by means of fake trees and 
buildings and garnished screens which 
give the appearance of the original cul
tivated fields. In the next block, the 
actual plant has been screened, as in 
dicated in figure 3, w i t h a camouflage 
pattern s imilar to tha t of the field to 
its r ight , and the railroad spur has been 
hidden by planting. Separated by a 
half -mile field whose appearance has 
been doctored to Jibe wi th the pattern 
immediately to the r ight of the actual 
plant in figure 1, a dummy plant about 
half again as big as the original has 
been erected by the simple means de
tailed in figure 4. To complete the i l l u 
sion, a false railroad siding leads to 
the dummy and, behind i t , appear fake 
trees, f a rm buildings and cultivated fields 
resembling the features of the real 
plant's backyard. Note, also, that the 
grove of trees at the bend in the river 
has been expanded to agree wi th the 
scale of the camouflage project, but that 
i t s t i l l holds its original U-shape. 

Real plant is covered wi th garnished nets 
held at least 1 f t . off the roof at the 
point of greatest sag. Colored garnish
ing materials are woven into the nets 
in a random pattern to resemble an 
open field ( r igh t ) and in regular straight-
line pattern to simulate cultivated fields 
(center). Balance of the building would 
be similarly covered but is left ungar-
nished in this sketch to show the method 
of securing the nets. Angle of guy wires 
to ground should not exceed 10 degrees: 
otherwise the break in the net w i l l be 
visible f rom the air. Note that one of 
the fac tory penthouses has been con
verted into a f a r m building and that, 
to complete the duplicated pattern, two 
clumps of trees (garnished nets) have 
been built on the roof. Nets to the rear 
of the factory conceal parked cars. 

Dummy plant is comprised of wires strung 
around the enlarged outline of the orig
inal plant f r o m which is hung a light 
shadow-casting material—building paper 
mounted on frames, plywood, canvas or 
similar cheap materials. The shadow-
casters would have to be moved at high 
noon each day to duplicate the changing 
shadows cast by a real building. And, 
the earth inside the outline of the dummy 
would have to be treated to resemble 
the tone and reflective qualities of the 
real building's roof. From the air, the oil 
drums wi th in the dummy's outline would 
look like the ventilators which are barely 
visible atop the real plant in figure 1. 
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Corps 0 / Engineers Drawings 

N O R T H 

( / I N D I C A T E S H U N U P S A T 
^ ZPOO SflOO lOf lOOFT 

^ I N D I C A T E S S P I R A L S A T 
2 , 0 0 0 ani 1 0 . 0 0 0 F E E T 

SCAi-E OF M I L E S • 

t.lIY 

AREA OF REQUIRED MOSAIC 

INDICATES OBLIQUE PWrOGllAPM 
F R O M ONE MILE AT J . O O O F T 

^INDICATFS OOLIOUE PWOroOMAOM 
^ tROM TMHEf MILES AT 1 0 , 0 0 0 ' 

> 
Aerial photographs of the sub jec t should precede all a t tempts 
a t comprehens ive camouf lage. T h e s e d i a g r a m s d rawn by the 
A r m y ' s C o r p s of E n g i n e e r s indicate to w h a t degree the sub jec t 
should be covered photographica l ly and the courses of the plane. 

Suggested angles from w h i c h the sub jec t to be camouf laged should 
be photographed. V e r t i c a l v i e w s , or m o s a i c s , wil l a s s i s t in the 
study of local pa t te rns . A t least one photograph should be t a k e n 
in color. Note tha t the mosa ic should cover an area of 9 s q . mi. 

mounted on pipe scaffolding is another 
suitable base for permanent screening 
(figs. 2 & 3, p. 23) . 

Garnishing materials are not limited to 
fabrics. Tufts of tal l grass may be wired 
to nails projecting from strips of lumber 
laid on the screen. Other possibilities 
include vines growing from suspended con
tainers, live plants and shrubs, cut 
branches and. in the South. Spanish Moss 
(fig. 6, p. 23) . I f cut branches are used 
—green or dead—they should be installed 
upright (f ig. 4, p. 21 ) ; otherwise their 
brightness and general appearance is un
natural. Growing vines w i l l increase the 
effectiveness of dummy trees. 

Planting is another effective means of 
camouflage, provided the materials used 
are typical of the immediate areas (fig. 4, 
p. 21) . Regularity should be avoided, im-
less an orchard pattern is desired. Port
able trees and shrubs growing in boxes 
or tubs may come in handy i f the first at
tempt at camouflage fails to deceive enemy 
observers. 

Other Techniques. While most of the im
portant means of camouflage have been 
discussed in detail above, there are several 
other tricks-of-the-trade which merit brief 
note. When imitating buildings of simple 
design, decoys may be merely painted on 
the ground and outlined on the shady sides 
with vertical panels or sheets to cast 

- lu ic l . iwI la i i rnad track- niav In- at li'asi 
partially camouflaged by sowing weeds and 
vines along the green-painted ties and 
tracks. Roads and railroad sidings leading 
to camouflaged buildings may be given an 
innocent appearance by extending them 
for a considerable distance beyond the 
site. Railroad yards w i l l be less obvious 
if planted with trees, i f crossed by fake 
concrete streets (fig. 9, p. 20) and if steam 
locomotives are replaced with electric or 
diesel engines. Air fields wi l l be less promi
nent i f located in the country where their 
turf runways (suitable for all but the 
heaviest planes) blend with surrounding 
fields and are criss-crossed with painted 
hedges (fig. 2, p. 22) . Finally, i f the 
camouflage of a project proves ineffective 
and it is peppered by near misses, false 
fires may be lighted to convince the 
bombardier that he has accomplished his 
mission. They may be touched off in pans 
atop the target itself—or a safe distance 
to one side as a decoy for any bombers 
that may follow up the initial attack. 

P R O C E D U R E 
Protective concealment is a science em
bracing the fields of design, construction, 
art and engineering. And, even the com
paratively simple first and second stages 
of camouflage (see text p. 19) may not be 
effectively accomplished without profes
sional advice. Warns the War Department: 
"No camouflage at all may often be safer 

tlian camouflage ill-conceived. . . . No plan 
should be accepted . . . without advice 
recognized as competent either by Federal 
aiiiliorily or a professional engineering 
or architectural society." 

Even for simple painted camouflage, the 
| i | - . i i r c | r i | >n|uti('tl sIl'MlId ll '- - t n i i i r d iijl 

paper. More deliberate efforts wi l l require 
the study of plans and elevations of the 
object (with rough outside dimensions 
specified), maps and aerial photographs 
of the area. These may usually be obtained 
from local municipal offices or representa
tives of the Federal Government. 

Before a large complex camouflage 
problem is undertaken, a comi)lete photo
graphic reconnaissance should be made 
from the air following the pattern sug
gested by the Corps of Engineers (figs. 1 
& 2. above) and producing at least one 
mosaic from 1^^ miles up, four different 
oblique shots taken at 3,000 f t . and 1 mile 
away, two vertical stereographic pictures 
from 3,000 ft.—one in color. Piiotographs 
so taken w i l l assist in the subsequent de
velopment of rendered drawings and scale 
models of the proposed camouflage (figs. 
1, 2 & 3, below). To permit coordination 
and control of the various defensive 
measures being taken in a given area, 
these preliminary studies should be re
viewed by appropriate civil or military au
thorities before working drawings or actu
al camouflage is begun. 

Model building is an important aid to 
effective large sca le camouf lage. H e r e , 
an exper t ponders the problem presented 
by a saw- too th fac tory roof, s tud ies c o n 
tour maps and aer ia l photographs-

Subterranean camouflage, modeled above, 
is difficult, expens ive and seldom w a r 
ranted. T h e fac tory has been covered 
wi th a f a r m , but the s u c c e s s of the c a m 
ouflage is open to quest ion. 

Simple paint camouflage is benefited by 
prior s tudy in sca le models. Note tha t 
whi le the painted t rees conceal the tops 
of the gas t a n k s , the shadow problem 
has not been solved. 
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Black Slat 

Sketches from Tecton. Planned ARP 

In the vastly extended theaters of total war. cities everywhere are objects of air 

attack. Their safety depends pr imar i ly on tlieir active air defense and their dis

tance f r o m hostile air bases, to a smaller degree on their industrial, strategic and 

political importance, and least of all on their construction and planning. This 

last is not to say that all cities, regardless of layout and bui ld ing techniques, are 

equally vulnerable. The correspondents who returned to Moscow recently and 

commented on the remarkably slight evidence of ra id damage were in some cases 

inclined lo attribute a part of the defenders' success to the broad streets and 

numerous park areas. But congested London survived a much longer period of 

concentrated ra iding, and in both instances the decisive factors were the de

fending planes and anti-aircraft batteries. I t is important, therefore, f o r the 

civi l ian defense planner to remember that nowhere does the term "passive" 

defense apply with more force than Id ihc iiroleclitm of buildings. I t is not his 

job to save the city, f o r he has no power to make existing buildings immune 

to the effects of h igh explosives. I t is his funct ion to render certain parts of cer

tain buildings reasonably secure against average bombing risks, and thereby 

to reduce, by whatever technical means may be feasible, loss of l i fe and damage 

to vital services. To carrv out ibis work he nmst umlcrslaml ihc oi',i:ani/,alioii 

of community services, such as water, gas, power and transportation; he must 

know methods of construction and strength of materials; and above all he 

should be equipped wi th a l iberal amount of common sense. 

A i r attacks on cities are in essence the same as air attacks on otlier mil i tary 

objectives. The weapons are high explosives, fire and gas. Against direct hits by 

the heaviest types of demolition bombs there is no protection except the complete 
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bombproof, a structure which is both slow and costly in 
the bui ld ing and, due to the constant development of new 
bombs, may be obsolete before i t is finished. Fortunately 
the very power of these missiles—which means great 
weight and high cost—restricts tlieir use to isolated ob
jectives, and it has been found much more effective to 
have bombers carry larger numbers of lighter bombs, 
thus increasing the probabili ty of h i t t ing something. 
Practical methods of dealing wi th the effects of light and 
medium bombs are described i n this section. A direct 
hit by any of the common sizes of high explosive bombs 
w i l l seriously damage, i f not completely demolish, the 
typical urban row house constructed of wood joists on 
masonry bearing walls. Apartment and olFice buildings of 
steel or concrete frame construction w i l l , of course, resist 
bombing much more effectively. I t is one of the respon
sibilities of the authorities, therefore, to determine which 
buildings may be reenforced to provide bomb-resistant 
rooms at the first-floor or basement level and which 
should be condemned as totally unsafe. I n the case of the 
latter, the occupants must be allocated to shelters in safer 
buildings, or public shelters in the district may be con
structed. 
The f ire hazard is created by the incendiary bomb which, 
like the explosive types, has been made as small as practi
cable, wi th a consequent increase i n the possibility of 
damage. Such a possibility is very real indeed, f o r a 
single big bomber can carry l i terally thousands of the two-
pound incendiaries. And , being lighter than explosive 
bombs, incendiaries do not readily penetrate buildings, 
but stop on the roof where they may do the most damage. 
Protection of buildings against fire bombs, however, is 
much simpler and far more positive than protection 
against explosives. Roofs can be made sufficiently strong 
to resist penetration; and, wi th enough trained watchers 
the burning bombs can be extinguished or removed before 
the fire spreads. I f i t is not possible in time of war to re
place old timber buildings wi th modern structures that are 
much more resistant to the effects of high-explosive bomb
ing, i t is distinctly possible and desirable to reduce fire 
risk i n congested areas by pul l ing down the worst of the 
firetraps. The worst th ing that happened in London, ac
cording to competent reports, was the rapid spread of 
fires to the point where whole blocks were consumed. 
Much of this useless waste could have been prevented, had 
a previously prepared plan of strategic demolition been 
carried out promptly by the authorities. 
The th i rd important weapon at the disposal of the raider 
is gas, any discussion of which, however authoritative, 
must of necessity be theoretical, f o r to date no city 
has been subjected to a gas attack. I t is quite probable, 
however, that the horrors of chemical warfare, like those 
of h igh explosive and incendiary bombing, have been 
greatly overstressed. The various kinds of gas and their 
effects are known, and the methods of combating them 
are equally well understood. These methods might well 
change i n the l ight of practice, but preparation and or
ganization are nevertheless important, f o r i t is much less 
pa infu l to modi fy an existing system of defense than to 
start wi th none at al l . 

FIRE David E. Scherman 

Eiiropi-an Photos 
G A S 

DEMOLITION 
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BUILDING PROTECTION—FIRE 

-STEEL FINS 

MAGNESIUM CASE 
Thermite fi l led 

"Tape over vent holes 

•Fuse Cover 

FUSE-Filled with readily 
"ignitible material 

•Cop 

• Detonator Collar 

-Detonator Spring 

Far greater damage can be done by f i re than by bombs in 
congested cities filled wi th buildings of wood construction, 
a danger especially real now that scatter bombing is a 
common practice. Using the l ight electron bomb or any of 
the other small incendiaries, a single plane can carry 2,000 
or more, starting as many as 200 fires at widely separated 
points in the city and imposing a staggering load on avail
able fire apparatus. Since there is an ever-present pos
sibi l i ty of such fires spreading to raze whole blocks (in 
London this actually happened) immediate preventative 
measures include the removal of certain buildings to pro
vide firestops, the protection of roofs and attics, the 
t ra ining of adequate numbers of watchers and a plan fo r 
further demolition in case of fire. 

Fortunately the great advantage of the scatter bomb—its 
l ight weight—is also its chief weakness. I t can be stopped 
by a l ight concrete slab, a —^^- inch steel sheet con
tinuously supported, or deflected by a steeply sloping 
roof. Its effect can be localized by means of sand, 
water and snuffers, and i t can be disposed of without 
dilTiculty by an experienced person using simple 
equipment. Conmion asphalt roofs have been found to 
irsi^t the action of burning bombs remarkably well, and 
a number of buildings in London have been covered wi th 
solid layers of the material, two or three inches in thick
ness. The chief danger lies in the old wood house or ware
house, where the bomb may penetrate the roof and set 
fire to the attic or top floor. I t is advisable, therefore, to 
remove all combustible materials f r o m these spaces, and 
i f possible, to sprinkle a layer of sand on the top floor. 
Accessibility to attics is also important. 
The standard method of combating all incendiaries is 
smothering wi th sand or ashes. For the oi l bomb, this 
covering must be dry , as water merely makes matters 
worse. This type, however, is not used fo r mass bombing 
of cities as i t is too heavy and hence suitable only fo r 
special objecti \ es. Tlic elcctroti bomb ( magnesinm. alum
inum and thermite) wi l l explode on contact wi th a stream 
of water, scattering burning fragments; consequently 
water is used as a fine spray to make the bomb burn out 
more quickly, and to prevent spreading of the flatnes. 
Water or wet sand can be used on phosphorus bombs. I n 
most cases an effort is made to remove the bomb while i t 
is st i l l burning and put i t in the street or on the ground 
outside—to be effective, this must be done wi thin five 
minutes after the bomb has isnited. 

.Detonator Pin 

NOSE—Magnesium 

20 BA ST EEL S H f E T S 

The standard incendiary — the so -ca i i ed " e l e c t r o n " bomb — is 
shown above. It we ighs 2.2 lbs. and is ignited upon impact . Both 
the m a g n e s i u m case and thermi te fil ler burn , forming a v e r y 
efficient dest ruct ive unit . 

Alternative types of anti-incendiary roof construction are shown 
at the r ight , involving the use of s tee l , asbestos , t i m b e r and 
concre te . A l though more cost ly , the methods outl ined in the 
lower d rawing offer better protect ion. Const ruc t ion m u s t be 
checked before orotect ive s l a b s are ins ta l led : the average house 
requi res a ce r ta in amount of brac ing to take the added weight . 

4" R E I N F O R C E D C O N C R E T E - ^ 

C O N C R E T E 
G U I T E R 
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British Combine 

Peter A. Rav—BPS 

1 

I . 

1, S n u f f e r - b o w l s of asbestos on wi re m e s h . 
2 , 3 . Implements for remova l of incend iar ies . 
4 , 6 i R e s e r v e suppl ies of w a t e r and s a n d for 
fire f ighting. 5, A l ight mesh a l a r m dev ice . 
If an Incendiary bomb drops through the 
roof into the mesh an a la rm is a u t o m a t i c a l l y 
sounded. 7 , Mobile Are a p p a r a t u s insta l led in 
Mutual L i fe Insurance B u i l d i n g , N e w Y o r k . 
T h e r e are e x t i n g u i s h e r s on the other side 
of the oanel . 3 i Demonst ra t ion of proper 
method of s p r a y i n g a burn ing 
bomb. T h e s t i r rup pump and 
buckets are inva luable in reduc ing 
dependence on fixed w a t e r con* 
nect ions . W a t e r s p r i n k l e r s y s t e m s 
have proved inadequate due to f re 
quent fa i lure of w a t e r supply . 

7, 
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BUILDING P R O T E C T I O N — G A S 
Protection against gas attack is the one 
phase of civilian defense which has not 
received the full-scale test of actual experi
ence, and for this reason, perhaps, there 
has been far too much speculation in print 
on the effects of chemical warfare. The 
fact is liiat gas is an expensive (in terms 
of results) way of winning a war. and 
none too effective at that. About eight tons 
of mustard gas were used for every gas 
fatality in the last war. and it might very 
reasonably be assumed that if the Nazis 
had any more efficient means of eliminating 
civilians than explosive and incendiary 
bombs, they would not have hesitated to 
use tliem except, perhaps, in fear of re
taliation. 

The prime purpose of gas attack, h<iw-
ever, is not fatality, but in jury , and it 
requires complete surprise to be effective. 
Thus, had Germany gassed England in the 
early days of the war before everyone had 
been supplied with masks and had been 
taught counter measures, the resultant 
panic, demoralization, widespread injuries 
and overtaxing of medical and hospital 
facilities might have been decisive factors 
in the course of the war. But. once the 
people were prepared for it, the gas attack 
would have small value For this reas'-n. 
the I I . S. shoidd now aciiuainl itself with 
at least the fundamentals of protection 
against gas. Not until the Government 
deems it wise to issue civilian masks—the 
basic means of gas protection—need the 
public concern itself with actual protective 
installati(ms. 

Phosgene and mustard were the two 
most widely used gases during World War 
I . A lung irritant known technically as CG, 
the former is a non-persistent gas which 
dissipates in about ten minutes under 
normal weather conditions and smells like 
mushy hay. I t accumulates in low places— 
cellars, areaways. ravines, etc.—and con
centrations of it may cause death. On the 
other hand, mustard gas (HS) is a blister
ing skin irritant and is highly persistent. 
I t may contaminate an area for days or 
even weeks and must be attacked by spe
cial squads equipped with protective clotii-
ing and counter-chemicals. Mustard gas 
smells like horseradish, onions or garlic. 

Other war gases include: 1) Adamsite— 
a non-persistent nose and throat irritant 
or sneeze gas which is produced by burn
ing. 2) Lewisite—like mustard gas but 
more volatile. 3) Tear gas—a non-persist
ent eye irritant. 4) Chlorine—another lung 
irritant. 5) Arsenical smoke. 

Weather conditions greatly affect the be
havior of gases, and the likelihood of gas 
attacks is somewhat dependent upon them. 

British Combine 

D E C O N T A M I N A T I O N S T A T I O N 

Photos. European 

3 : 

1, G a s fiQhiters in E n q l i s h dril l s c r u b a s ide
w a l k " c o n t a m i n a t e d " v^itli pe rs is ten t m u s 
tard gas , are themse lves protected aga ins t 
i ts bl ister ing effect witli masl<s and non-
porous clothes. 
2 , G a s - t i g h t door in G e r m a n shel ter is bolted 
s h u t . 
3 , A r r o w s are reminders of possible gas in
lets. 
4 , A damped blanket is a sa t i s fac to ry emer
gency gas stop. Here one corner is not bat
tened down to permit en t rance and egress . 

*Wlien this went to press the OCD and other civilian 
defense officials had yet to formulate their policy con
cerning protection against gas attack. Hence, only a 
brief, general discussion of the subject is presented 
on these pages. 
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A l l gasch tend to hug the ground. A wind 
of more than 10 mph. wil l dissipate mit>\ 

of them quickly. Since rising air current.s 
generated by sunshine r id the atmosphere 
of pollution, gas attacks are most likely to 
occur at night. Rain is another ally of the 
defender; it destroys phosgene chemically 
and renders most other types harmless. 
(Mist, fog and clouds, however, do not 
have the same effect). 

The warmer the temperature, the quicker 
most gases are dissipated. For this reas<m. 
gases are usually used during cool, cloudy 
weather. Exception: warm weather accel
erates the evaporation of mustard gas, thus 
producing higher vapor concentration and 
increasing its effectiveness. This gas 
springs from a li(piid which wi l l freeze and 
be inert at a temperature slightly above the 
freezing point of water. 

In general, there are two types of gas 
shelters: non-ventilated and ventilated. 
Suitable for short periods, the former may 
be a sealed room on the first or basement 
floor of a building chosen for its resi.stance 
to other forms of bombardment. ( I f gas 
bombs were the only ones to be guarded 
against, a refuge on upper floors would 
better serve the purpose.) I t should be 
equipped with two air-lock exits and all 
openings should be sealed with oil cloth, 
coated fabrics or other non-porous mate
rials. Damped blankets wil l serve tlie pur
pose in an emergency. A l l cracks in the 
walls slioiilrl lie sealed with gummed tape 
or putty; chimney openings should be 
lightly closed and fires extinguished. Com
fort of an unventilated shelter is increased 
by the provision of an electric fan and 
cotton bags filled with activated charcoal 
and soda lime. 

If a new non-ventilated gas proof shelter 
is to be built, it should contain 20 sq. f t . 
of floor space for each person. Concrete 
construction at least 12 i n . thick is recom
mended. The room should not be lined with 
steel or waterproofed, for these materials 
wil l prevent the absorption of carbon di
oxide from the air. Even then, the maxi
mum of 2 per cent carbon dioxide may be 
reached in ten hours if the shelter is oc
cupied by adults. (Steel lining or water
proofing would cut the time to five or six 
hours.) In climates where the temperature 
may run higher than 70 degrees, more 
space per person must be provided. 

In ventilated shelters outside air is 
drawn in through a gas-mask-like canister 
or filter which removes the gas. I t is recom
mended that this system supply at least 
33 cu. f t . of air per hour per person and 
have a peak capacity of about 90 cu. f t . 
English experiments have proved most 
satisfactory when the outside air is heated 
to 60 degrees and hlovm into the shelter 
via nozzles to insure proper mixing. Un
less artificial cooling is also provided, i t is 
suggested that tminsulated wall areas 
should not be less than 25 sq. f t . per per
son if the shelter is underground and 50 
sq. f t . i f above ground. An air-cooled shel
ter need have only 6 sq. f t . of floor space 
per person. Slatted wooden floors w i l l fa
cilitate cooling. 

A l l gas shelters should be supplied with 
decontaminati(m materials. Most univer
sally useful is chloride of lime, a bleaching 
powder kept in airtight containers and 
mixed with water before use. Although 
water wi l l destroy Lewisite, it has little 
effect upon mustard gas (heavier than wa-

1, D iss ipat ion of gas is has tened . . . . 

/ / 

^ 
8 0/0 

3 . by rain wh ich w a s h e s it a w a y . . . . 

ter) but may be used to drain it off. Wet
ted earth, sand, ashes and sawdust i f 
spread to a depth of 3 in. wi l l serve as 
temporary protection. One per cent of so
dium sulphide in water w i l l approach 
chloride of Ume in effectiveness, particu
larly i f the water is hot. 

2 , by wind in excess of 10 mph . 

g i • 
K i i n 

4 . and by a i r c u r r e n t s generated by s u n . 

5, Vent i la t ion of basement gas shel ters may 
be accompl ished v i a an a i r hose f rom second 
floor window. 

5, S t a i r w a y gas -s top may be made by u n 
rolling weighted cur ta in down on permanent 
ly instal led side suppor ts . S t a i r w a y traffic 
is st i l l possible. 

7 , Damped blanket may t a k e the place of 
the door if it is apt to be used during gas 
a t tack . O therw ise door would have to be 
sea led . 
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BUILDING PROTECTION—DEMOLITION 

/ 1 { 

PENETRATION 

1 ^ kTl 

FRAGMENTATION AND SHOCK 

\ 

BLAST 

COLLAPSE 

Big cities are peculiarly vulnerable lo demolition bombing because 
they are badly built and badly planned—a condition quite as 
true of New York and San Francisco as of London and Warsaw. 
Their buildings are largely of wood on masonry bearing walls, a type 
of construction readily destroyed by bombs of moderate explosive 
power. The congested nature of most big-city building is equally 
serious, as it makes direct hits frequent and devastating. If a city 
were planned witli streets adequate for motor traffic, and with build
ings spaced to assure all inhabitants good light, air and adequate 
recreation areas, it would provide a vastly more difficult target. If, 
moreover, all its buildings were of modern frame construction in 
steel and concrete, it is unlikely that demolition bombing would be 
seriously attempted by hostile air fleets unless the city had no active 
air defense whatever. 

I 11 fortunately these conditions—ideal from the viewpoints of both 
peacetime use and passive defense—do not exist, and it is necessary 
to consider what happens in the average city when demolition bombs 
do begin to fall, and what can be done to minimize their effect. The 
four illustrations on this page demonstrate the various effects pro
duced by a bomb dropped into a street which has a modern frame 
building on one side and a wood and masonry structure on the other. 

The bomb lands at an angle, possibly striking a building in its 
course. The explosion produces a crater in the street and throws 
steel splinters and debris for a distance depending on the bomb's 
explosive power. The destructive effect within a short radius is more 
than can be withstood by any type of building save a bombproof 
shelter. Following the explosion a terrific pressure is built up, quickly 
followed by a suction wave. Both the blast and suction have an 
enormous destructive effect, and particularly if the space is confined, 
will blow out windows and rip out walls. .Simultaneously, the ex
plosion sets up ground waves which produce a type of stress not 
provided for in anything save earthquake-proof construction, and 
the strength of ihese waves may be sufficient to bring down nearby 
buildings. In the non-frame structures much of the damage may be 
produced by the collapse of the upper floors, which then overload 
the lower floors and wreck the entire building. The great advantage 
of tlie frame building is that it forms an integral whole, with suffi
cient strength and flexibility to resist blast and earth shock with 
only minor damage to walls, windows and partitions. Had the bomb 
in the illustrations dropped closer lo the frame building, one or two 
supporting columns might have been blown out, but the structure 
would have otherwise remained intact. 
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2 
Corps 0 / Engineers Photos 

P A N E L T E S T "A" 
600 POUND DEMOUTION BOMB DETONATED AT 50 FEET 

0««crlption of Panel 
Number 

of 
Perforations 

Number 
of 

Penetration 

Maximum 
Depth of 
Penetration 

Remarks 

1 WOOD WAUL. 
il" Siding on J'sheothinj 15 4 'i" 

Panel remained 
standing 

2 BRICK VENEER 
4" Brick on ^" sheothint 2 23 • r 

Well was cracked in 
several places 

3 12" BRICK WALL 
Standard masonry None 20 2" Panel damaged 

very little 

4 
0 

CORRUGATED IRON 
10 Gage 12 6 1" 

4 Panel moved slightly 
by blast and sheets 

b CORRUGATED IRON 
12 Gage 18 5 i" 

4 
were worped slightly 
No other damage 

5 
0 

CORRUGATED IRON 
3 Gage 3 II r 

2 Panel not otherwise 
D CORRUGATED IRON 

8 Gage 5 16 .1" 
domoged 

6 STRUCTURAL STEEL 
^" Plote 2 27 8" 

16 
No. other damage 

7 STRUCTURAL STEEL 
I' Plate None 28 i" 

2 
No other damage 

8 SANDBAGS 
30" Wall None 31 Two courses ot end 

were blown over 

9 
0 PLYWOOD-2 LAYERS 

l " on 2" X 4" stude 9 5 3" 
4 

Panel remained in 
ploce 

B PLYWOOD-2 LAYERS 
I 'noiled together 8 3 r 

Ponel dislodged and 
fell 10 ft. closer to 
explosion 

0 
ASBESTOS CEMENT 
1" Corrugated - - - Panel completely 

disintegrated 

b ASBESTOS CEMENT 
1* Rat sheet 5 3 i " 

Panel remained 
in place 

c ASBESTOS CEMENT 
2" Flat sheet 4 2 2" 

4 
Ponel remained 
In place 

II CINDER BLOCK 
8" Wall - hollow core 2 13 Panel not otherwise 

damaged 

Tests made by the War Department provide a great 
deal of valuable data on construction methods and 
materials. The diagram shows one of a series of tests 
of wall panels for resistance to splinters and blast, 
with the data tabulated above. Three of the panels, 
it will be noted, stopped all splinters which struck 
them. 

The three photographs to the right show results of 
aetual bombing of structures. 

T h e hole in the concrete s lab w a s made by a 500-pound demolit ion 
bomb, sand-f i l led and dropped f rom a height of 8,000 feet. A n u m 
ber of such tes ts were made to s tudy res i s tance to penetrat ion wi th 
out the compl ica t ing factors introduced by the explosion. 

T h e damage produced here w a s c a u s e d by a 100-pound high ex 
plosive demolit ion bomb w i th delay act ion fuse , dropped f rom 5.000 
feet. Note tha t the f rame is in tact despite the part ia l destruct ion 
of the s lab . 

A bomb s i m i l a r to the one used above w a s dropped f rom the same 
height , h i t t ing the ground very close to the corner of the s t ruc tu re . 
Here , as in the test above, the f r a m e is sti l l s tanding despite the up
rooting of the corner column footing. 
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BUILDING PROTECTION—DEMOLITION 

W a l l s c a r r e d by 
bomb f r a g m e n t s . 
Note radia l pat tern 

W a l l part ia l ly 
blown in by blast . 

E f fec t of blast extends 
3 s tor ies above roof. 
Note that panels are blown 
in between f r a m i n g m e m b e r s ; 
f r a m i n g is in tact . 

BOMB 
E X P L O D E D 
H E R E upon s t r ik ing 
roof of 4 -story wal l 
bear ing s t ruc ture . 

. . . . J , 

Note b las ted- in side wal l 
of f r a m e d bui lding above 
and below roof of w a l l - b e a r i n g 
bui ld ing. Note also tha t 
f r a m i n g in immedia te v i 
c in i ty of explosion is Intact . 

F loor destroyed by blast 
and col lapse of party 
b e a r i n g - w a l l s . 

F loor destroyed by blast 
and col lapse of s t ruc ture 
above. 

Re in fo rcement of s t ruc ture 
here might have prevented 
in ju ry to occupants of 
f irst floor. 

rapstfll—BS 

In this remarkable photograph 
are compressed m a n y of t l ie 
most impor tant lessons on the 
protection of the common w a l l -
bear ing bui lding. T h e bomb 
used here w a s apparent ly fa i r ly 
l ight (perhaps 100 lbs.) and ex
ploded on contact . S ince th is 
type is used a grea t deal in the 
bombing of c i t ies , the best 
possible protection for the oc
cupants (except for const ruct ion 
of a complete bombproof) 
would be re inforcement of the 
f irst floor or b a s e m e n t , as the 
greatest danger is from the col
lapse of the s u p e r s t r u c t u r e . 
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Black Star Sovloto 

The repeated observations in English technical papers 
on the localized effects of the bombing of buildings are 
well illustrated by the examples on these two pages. The 
facing illustration, for instance, shows two structures 
destroyed, with those adjoining left practically intact. A 
similar effect is visible in the two photographs directly 
above. Both buildings were of the wall-bearing type, and 
the greater part of the damage done was caused by the 
destruction of bearing walls with the resulting collapse 
of the wood floors. The apartment house (above, right I 
minus its front wall was apparently untouched by the 
bomb, but was stripped of its non-bearing i and there
fore almost unattached) sidewall by the explosion. 
In the case of steel or reenforced concrete frame 
buildings all of these forms of damage are minimized, 
a good case in point being the modern apartment house 
I middle, right I where a bomb penetrated the roof, blew 
out a part of the wall, and did little other apparent dam
age beyond breaking some windows. Given suflEiciently 
intensive bombing, even heavy frame buildings will col
lapse. The photograph at the right was taken in Madrid, 
and shows how the floor slabs gave way after the columns 
were destroyed. It should be pointed out, however, that 
this damage resulted from protracted shelling; a com
parable effect produced by bombing would require a con-
rentration of effort which is of necessity restricted to 
objectives of first-rate military importance. 

Spanish Press Service 

I I 
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BUILDING PROTECTION—DESIGN F E A T U R E S 

Black Star 

The correctness of many of the theories of modern architecture 

has received, s t r ik ing and unexpected confi rmat ion dur ing the 

air raids of the past few years. (Notable exception is the use 

of large glass areas.) Skeleton construction and flush 

surfaces have proved their greater safety time and again. The 

(olhqjsed bui ld ing (middle, left) which apparently d id not even 

gel a direct hit . would st i l l be standing had i t been of f rame 

construction. The debris i n the top i l lustrat ion is almost entirely 

made up of pieces of cornice, the masonry balcony and doorway 

pediment. D u r i n g an air ra id these structurally meaningless 

r l i - i i i i ' i i l - i i i i - l i l ( ( i i i> l i l i i l f a- - ' l i m i s a (iaiii;ei to l i lc and l imb 

as the bombs themselves. A similar example f r o m inside the 

house is the heavy ornamental plaster ceil ing shown at the bot

tom. The drawing compares the most coimnon of the safe and 

unsafe features of con.struction and design, and illustrates in 

addition some of the measures to be taken fo r the creation of a 

reasonably adequate basement shelter. I t might also be noted 

that the roof garden, so enthusiastically developed by modern 

architects, serves admirably as a protection against incendiary 

bombs. 

R O O F G A R D E N 
N O C O R N I C E 

H E A V Y R O O F - J 

S M A L L 
W I N D O W S u ^ 

H E A V Y F L O O R S 

F R A M E 
C O N S T R U C T I O N 

A N D B A G 
S P L I N T E R 

\ O T E C 

f^—^ N O B A S E M E N T 
^ F L O O R S T R E N G T H E W E [ 

S H O R I N G 

P R O T E C T I O N 
O V E R 

P A V E M E N T 

• N E W R E I N F O R C E D 
C O N C R E T E V^/ALL 

BAD FEATURES 

I ' - G A S A N D S P L I N T E P . P R O O F 
S H E L T E R 

GOOD FEATURES 
P i x PubIi!?iino Co. 
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S H A F T 
R O T E C T E D ^ 

P R O T E C T E D 
WALLS 

: E I / CEI 

N/6 
P R O T E C T E D 

W A L L S 

R E L A T I V E S A F E T Y 

r WOOD 
W A L L 

STANDING 
OUTSIDE 

L Y I N G 
OUTSIDE 

IN FRAME 
HOUSE 

• BRICK 
WALL 

— SAND BAGS 

© ® © o 
IN PROTECTED 
8RICK HOUSE 

RE ENFORCED 
BASEMENT 

The relative safety of spaces wi th in buildings is indicated 

by the diagrams. In the tall office or apartment bui ld ing, 

obviously, the degree of safety per occupant is consider

able. Nevertheless precautions against direct hits at the 

sides or top must be taken, and also against blast and 

splinters f rom bombs landing in the street. I n practice 

this suggests the removal of occupants to the middle 

stories, wi th sandbags used as shown f o r protection of 

interior spaces. I n smaller wall-bearing buildings and 

private houses, floors over the basement or first floor must 

be expertly strengthened wi th additional beams and 

columns, and sandbags should be used where there is 

danger f r o m bomb splinters. 
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BUILDING PROTECTION—GLASS 

Eii'ovcaii 

Mm 

Wide World 

Peter A. Ray—BPS 

Probably no glass will remain unbroken if a 5 0 0 - i ) o u n d hifili 
'•xplosivf bomb };oi-s olf vvitliiii 50 yards: some may bn'ak 
.500 yards away. Moreover, there is no protective device 
known (beyond walling up the opening) that will increasr 
the resistance of glass against breakage. While leaving win
dows open will tend lo reduce the effort of the pressure and 
M i c t i o n fidlowing a blast, it is necessary to eliminate the 
i l ; i i i j j . < T f r o m living: glas^. ii>iii;z '>w >>v aiiotlii-r o f t l i r metliod.s 
shown on this and the following page. A common and satis-
l.ii i i H A r i i i iliod i h . ' i i - c III ia|)r adli i - - i \ i ' lape, liic-

l i o n tape o r c l o t l i - b a c k c d passi'iiarlnni. \ \ liilc i l i i ' i c l ia \ f b<-cn 
a number of extremely elaborate installations, such as figure 
3 , tlicse are effective oiilv l o i l i r r x i c i i l that i Ik ' glass is divided 
up into small areas. There is an apparently widespread 
notion, expressed in a recent American example ( 4 ) , t h a t 

the tape somehow reinforces the- glass and that a few diag
onal strips are enough to d o the j(d). T h e purpose of the 
l a p r is n o t t o kt'i'ji t h e ;:lass from shattering, but merely to 
kei ' | i the pieces from flying around after it has shattered. 
In consecpience many s t r i p s a r r n e e d e d and they must be 
placed fairly close together (1» 2 , 3 ) . The strength and dura
bility of the adhesive i s vital for long-term protection; a 
l a | i f vsliosr adlirsivi' drirs o u l in a few weeks is worse than 
i i s ( d e s s . .'^teiivming from the necessity of holding glass frag
ments |oi.ieilier. a recent developmiTit in Kngland i s the use 
of anti-splinter fabrics. These are shown i m the next page. 
Another common method (5 ) involves actual reduction of 
w i n d o w a r e a by means i d plywood and other sheet materials. 
The drawing shows a suggested method for re<lucing the 
amoutil o l f i l a s s in a window. 

R e d r a w n from sketch In T h e Arch i t ecCs Joumcl 

•"METAL STRIP 

G L A S S 

P A N E L 

FIBER BOARD 
P U T T Y ; ^ S A S H 

^ M E T A L ] ^ 

( i r : 

purrv; 

S M A L L 
I BOLT g 

^PIBER 
BOARD 

ELEVATION SECTION 

T I B E R B O A R D 
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Photos, British Combine 

Any number of variations, obviously, is possible and their 
adoption depends chiefly on the means available for this type 
of protection. One advantage of replacing glass with hard-
board is that the blackout problem is simplified at the same 
time. Trussing the glass, a common protection against com
mercial blasting, has proved to be useless against bombing. 
In developing a whole series of techniques to deal with glass 
fragments, it was soon realized that if tapes, closely spaced, 
were effective in this regard, fabric netting might do the job 
even better. Various sizes of wire mesh have also been used, 
ranging from chicken wire down to fly screens. When applied 
to a Ught framcAvork inside the window these grilles have 
the further advantage of serving as a temporary base for pro
tection against weather in case the glass is broken. With the 
increasing scarcity of metals in England—a situation now 
being duplicated here—experimenters turned to textiles with 
very satisfactory results. 

Any fabric selected should, of course, admit as much light 
as possible. I l must be affixed to the glass with a convenient 
strong adhesive, such as cold water paste, flour paste or gum. 
I f the window is exposed to hot sunshine, the admixture of 
five per cent of glycerine wi l l keep the adhesive from drying 
out too fast. The strength of the fabric can be further in
creased by reinforcing the edges with adhesive tape, by tack
ing them to the window frames, and by varnishing the surface. 
Cellulose and cellulose acetate films have also been satis
factory under test. Their advantage is that light transmission 
and visibility are better than with fabrics. These transparent 
sheets may be put on the glass with an adhesive, or they may 
be purchased with an adhesive coating. In some instances, i t 
may be advisable to remove the glass entirely and use the 
films alone (see photograph). Cellulose film, being affected 
by moisture, should be given a waterproofing coat n{ vamisii 
or lacquer after i t has been applied to the glass. 
A number of liquid coatings have been placed on the mar
ket in England, with latex or syntlirtic i cs i iT - as a liase. Tn 
<late none of those tested have been satisfactory, as the coat
ings either lack the necessary strength when fresh, or quickly 
drv out and become ineffective. 

In some English buildings, notably hospi ta ls , g lass has been replaced 
with flexible, t r a n s p a r e n t sheets of cel lulose ace ta te . 

PiLotos, Peter A. Ray—BPS 

U S E OF A N T I - G L A S S - F R A G M E N T F A B R I C S 
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BUILDING PROTECTION—REVETMENTS 

N T R A N C 

Metcalt—BS 

cmrS'pace 

Fix Publinhing Co 

© 

tPPIOXIMATE NUMBER OF SANDBtQS REtUIRED AND WEIOHT PER 
FOOT RUN OF SANDBAG REVETMENTS 

No. of W t . of bags 
T h i c k n e s s of W a l l T h i c k n e s s of W a l l He ight B a g s P e r P e r F t . 

A t B a s e A t T o p of W a l l F t . R u n R u n - T o n s 

A 2' 6" or 1'/2 bags 1 '8" or 1 bags 3' A" 12 .30 
B 3 ' 4 " 2 1'8" " 1 6' 8" 29 
C 4 ' 2 " " 2'/2 " 1'8" •• 1 " 10' 0" 50 1.25 
D 5 ' 0 " •• 3 VB" •• 1 •• 13' 4" 77 1.95 
E 5' 10" •• 31/2 •• 1'8" " 1 " 16' 8" 108 2.70 
F 3' 4" " 2 2 -6" 1 / 2 " 3' 4" 17 .40 
G 4' 2" " 2'/2 " 2 ' 6 " " 11/2 " 6' 8" 38 .95 
H 5' 0" " 3 2-6" 11/2 10' 0" 65 1.65 
J 5' 10" •• 3«/2 •• 2' 6" •• 11/2 " 13' 4" 96 2.40 

For the protection of windows, entrances and other vul
nerable parts of buildings, sandbags have been used more 
often than all other methods taken together. The reasons 
are obvious: materials needed are easily obtained, revet
ments of sandbags can be put up quickly by unskilled 
labor, and they can be taken down after the danger is 
over without damage to the structure. Nevertheless, the 
method has serious disadvantages which should be clearly 
understood. Chief of these drawbacks is the temporary 
nature of sandbag protection; both fabric and seams tend 
to rot out very quickly, requiring frequent and expensive 
replacements. If disintegration takes place at the bottom, 
which happens most often, there is a danger of sudden 
collapse with injury to bystanders. Stacked against a 
building, the bags will collect moisture, possibly damag
ing the interior of the building. They also form a good 
breeding place for vermin. 

Methods of overcoming these difficulties have been 
developed. An air space (see diagram above) between 
the building, the ground and the sandbags is provided 
for better ventilation and drainage. In some cases pre
servatives are sprayed on every few months. Bags may 
also be protected by a tarpaulin or a sprayed cement coat, 
using chicken wire as reinforcing. Any covering that 
keeps rain and snow off the bags is a help. All of these 
devices, however, increase the cost of a type of protection 
that is not cheap to begin with. Brickwork offers more 
promise. 
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Photos. Peter A. Kay—B P S 

Methods of protection more permanent than sandbags include use of br ick ( ] ) and s a n d -
filled hollow tile (2). F i g u r e 3 s h o w s an official Br i t ish suggest ion for c losing a window 
opening w i th s a n d b a g s , the lat ter being held in place by board covers . An advantage here 
is the m i n i m u m of damage to the bui lding. Drawings 4, 5 and g i l lustrate recommended 
B r i t i s h methods of protect ing basement w indows and roof l ights. Note the dra inage open
ing in 5 and the a i r s p a c e s beneath the sandbags in the other two d r a w i n g s . 

Where materials and labor are available, it is advisable to con
sider revetments of more permanent character. .Sand-611ed con
crete block, hollow tile (also sand-filled I and brick are materials 
that have stood up well under actual raid conditions. To facili
tate their removal in the future, weak mortar, metal clips and 
a certain number of dry joints are used. Where masonry is 
used to dose up windows, or to reduce the size of openings, it 

should overlap the windows by a foot on each side if possible; 
otherwise there is the chance that a blast will blow the masonry 
filler through the window and increase rather than reduce the 
damage. Usually employed for ground floor protection only, 
these masonry screens are frequently shorter than the windows, 
leaving an opening of about 1 ft. at the top for light and venti
lation. 

Sandbag 

Soarcnnd 

i . 

Cutler 

•Fram/ng To Sap-
port Sandbags 

wmm 
Sandbags 

^Sand Fill, Studs 
At Intervals 

Roof Light 
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BUILDING PROTECTION—FACTORIES 

— 
\ 

1 
1 

1 1 S'V.C. 

^Laor 
1 1 

E L E V A T I O N 

•I n 

S E C T I O N 

T i T n 
i^ert ReinPorcing l-e"0.c. 

E X T E N T O F D A M A G E / 

PLAN OF WALLS 
I N T E R I O R B A F F L E W A L L S 

CaJ}l£ to carry 

McUerca/ from. Me -

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

E X T E N T O F D A M A G E , -

D I S C O N T I N U O U S S T R U C T U R E 
T h e theory of the d iscont inuous s t r u c t u r e is that the dest ruct ion of a m a j o r e lement wil l not 
lead to the col lapse of adjo in ing t r u s s e s , e tc . , because there is no rigid connect ion . Reasonab le 
as th is sounds, there is sti l l s t rong d isagreement on the re lat ive v i r tues of cont inuous and 
d iscont inuous f r a m i n g . T h i s lack of unan imi ty is not ser ious , fo r tunate ly , for exper ience has 
shown that the modern fac tory building, w i th the other protect ive m e a s u r e s outl ined, is 
r e m a r k a b l y r e s i s t a n t to the effects of bombmg. 

ON CO 

P R O T E C T I V E VOID A G A I N S T E A R T H S H O C K 

Protection for the factory, while it makes 
demands that are occasicmally contradic-
t<iry. is focused entirely on keeping up the 
flow of production. A factory must have 
vvalU capahle of resisting blast and splin
ters, but at the same time it must have 
sections that blow out easily to avoid the 
consequences of a confined blast. Line 
production demands huge, uninterrupted 
spaces, but interior protective walls must 
be erected to minimize damage to men 
and machines. A few of the solutions for 
these diverse requirements are shown here. 
Tlic liallle wall at the top is anchored in 
the floor slab to prevent overturning; it 
I k c - lieeii loiiiui that a great many of these 
units can be erected without impeding 
production. The drawing of the eartli em
bankment shows a practical device for 
avoiding the worst effects of blast, splinters 
and earth shock; this scheme also mate
rially simplifies the problem of camouflage. 
The f)hotographs illustrate a ''combina-
tion'" scheme that has worked very well 
in practice: the concrete wall is high 
enough to protect men and machines from 
explosions outside, while the unit steel 
wall panels are light enough to blow out 
after a direct hit withoui pulliiiii down the 
structural framework. Blast walls protect 
each entrance to the plant. 

C E L L U L A R S T E E L W A L L 
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HOUSES 

It took very few air raids before the one 
filaring inadequacy of llie Anderson shel
ter became apparent to its users in Eng
land. Conceived as protection against 
shnrt-time raids, this bent sheet of corru
gated iron, while safe enough from blast 
and splinters when properly covered with 
earth or sandbags, offered nothing better 
than sleeping ipiarters half underground. 
• lamp and chilly in gond weather and un
inhabitable when it rained. While his 
experience led to increased demands for 
lieltcr pidilic shelters, it simultaneously 
developed techniques for the creation of 
shelters inside homes, at least as safe as 
the Anderson and far more comfortable. 

The En^ilish drawing, cartonn-like in its 
comprehensive coverage of the subject, 
shows a composite of the most common 
protective measures. The room (see plant 
is surrounded with sandbags or boxes of 
dry earth, and has been made safe from 
gas by an air lock, sealed door and win
dows, and ceiling patches. A half-hearted 
effort has been made to shore up the 
ceiling. There is water and sand for fire 
fighting, an air tight food chest, a supply 
of chemicals for gas, pulp and gummed 
paper f<»r sealing cracks, etc. As a design 
for staying alive it may still look strange 
to us, but it is a far from exaggerated 
picture of an ordinary family shelter in 
England. 
The drawings below present a possible 
solution for an average small house. Here 
a portion of the ba.sement has been con
verted with a heavily reenforced ceiling, 
shoring, and an air lock. There is a new 
fireproof slab on the attic floor. As in all 
shelters, the emergency exit is mandatory. 
To accomplish its purpose, shoring must 
be designed and built with skill. More 
Britishers have been killed by the collapse 
of poorly strutted basements than by 
any other single type of shelter failure. 

Fireproof protective Idyer. 

iriiiii»Miiiiiiiiiiiiiiiilimuiiilliiiiiiiiijiuiii':iiiiiiiiiiiiiiniiiiniiiiiHii„|^ 
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1 1 I s 

#1 
L O N D O N S U B W A Y . S E P T E M B E R 1940 British Combine 

ONE 1,000 LR 
BOMB 

TWO 500 LB. 
BOMBS 

TOTAL AREA OF DESTRUCTION IN SQUARE FEET 

1500 3 8 0 

T E N 100 LB. 
B O M B S 

jj^ J J 
TOTAL AREA OF DESTRUCTION IN SQUARE FEET 

885 

Relative "inefficiency" of la rge -s ize bombs 
renders the i r use unl ike ly except a g a i n s t t a r 
gets of f i r s t - ra te mi l i t a ry impor tance . A r e a -
bombardment , p r ime danger to c iv i l popula
t ion, usua l ly involves m e d i u m - w e i g h t and 
light bombs. 

First reaction to tiie prospect of aerial bombardment, real or imagined, is a 

desire for shelter—protective cover from the death that rains from the sky. 

Natural enough, this instinct is also a sound one. Protection even so rudi

mentary as that afforded by the masonry jambs of a building entrance can 

reduce the probability of injury from scattered bombs by 60 percent as com

pared with complete exposure. Inside most masonry buildings the danger is 

still less, while some man-made and natural struclures reduce it to the vanish

ing point. Technically, it is quite feasible to create shelters tliat are proof 

again.st the heaviest bomb an airplane can conceivably carry: a room contained 

in a concrete bo.\ with walls 20 ft. thick would probably meet this specification, 

as might any habitable space 100 ft. or more underground. To provide protec

tion against direct hits by most bombs now in use, a reenforced concrete struc

ture with walls and roof 5 or 6 ft. thick, or a tunnel, cave, or mine at least 60 

ft. below ground is sufficient. 

The target of aerial bombardment, however—even bombardment directed 

against the civil population—is not the individual: it is the community. The 

aim is not so much to kill off the civil population as it is to disrupt civilian 

life, hamper production of war materials, and dampen morale—with the ulti

mate object of weakening the armed forces. Since an ill-advised, time-taking 

program of extensive shelter construction might accomplish these objectives 

more surely than enemy bombs, the question of passive air raid protection is 

not so much what is technically possible as what is desirable from a social 

and military point of view. What is required is not maximum protection for 

the individual citizen (who remains relatively safe in any event), but maximum 

protection for the functioning community; not a "holing-up" that brings civil 

life to a standstill, but a policy which insures maximum production of war ma

terials and maintenance of civilian morale at the highest possible level. 
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Ilrilish experience at the height of the blitz has shown that 
the incidence of civilian casualties due to air raids is not high. 
Fatalities peaked at about 1.5 per hundred population in the 
extremely intensive raids on Coventry, while the total to date 
among Britain's 46 million largely-urban inhabitants has not 
equaled U. S. fatalities due lo automobile accidents during 
the same period. In view of the.se figures, the tremendous 
effort which would have been necessary to house the entire 
urban population in completely bombproof shelters, as was 
sometimes propo.sed. was obviously not so warranted as the 
expenditure of an equivalent amount of time and money on 
anti-aircraft, pursuit planes and bombers to carry the war 
into enemy territory. Indeed, there is much to be said for 
the argument that the best possible air raid shelter is the so-
called "steel ceiling" of intense anti-aircraft fire. 
Nevertheless, passive protection against bombing has an im
portant place in civilian defense, and building professionals, 
and the building industry generally, an important part in pro
viding it. In the event of actual raids on the continental U. S., 
mass psychology, if nothing else, will compel the construction 
of shelters in one form or another. Point is, that the degree 
and extent of protecticm to be provided for the civilian at 
home, at work, and in the streets may best be determined by 
governmental and military authorities; the designer and build
er will have his hands full and will perform an essential 
function if he concentrates on seeing that whatever plans 
are adopted are properly carried out. 

Despite controversies over bombproof versus splinterproof 
shelters and communal versus individual types, the big les
son of British experience lies not in the answers to these 
questions but in the importance of convenience and comfort 
in shelters of all types. The British public, in its overwhelm
ing majority, has shown itself willing to risk direct hits in 
shelters that offer reasonable protection against blast and 
splinters, but unprepared to risk colds in the head from 
nights spent in shelters with several inches of water on the 
floor. Shelter designs ba.sed on the assumption of occasional 
use for short periods proved woefully inadequate for re
peated overnight occupancy: by and large, they kept out 
the bombs, but failed to keep out the weather. Leaky roofs, 
bad air, and lack of sanitary facilities became a more serious 
menace than high explosives. Epidemics were narrowly 
averted. Sheltering, according to the A R P chief of Birming
ham, became "a case of bombs versus germs," with the germs 
the greater danger. 

The U. S. shelter problem, should any arise, will obviously 
not parallel Britain's in every respect. Shelter design depends 
upon a complex of factors, including the length of the warn
ing period before a raid, the density of population, the inten
sity of bombardment, available building materials, and so 
on, all of which vary considerably between the two countries. 
It is doubtful whether any country not almo.st conquered will 
ever again be subjected to the type of raids which England 
withstood in the winter of 1940-41, since the democracies 
are now better prepared for active resistance to aerial attack 
and will certainly remain so as long as tlie threat of attack 
exi.sts. Other factors, such as the size of the U. S.. its distance 

from the nearest possible land bases for enemy planes, and 
its probable immunity from successful invasion render the 
possibility of frequent and proUmged bombardment extremely 
remote. U. S. shelters, if any are found necessary, may be 
used only for brief periods and at long intervals—a fact 
which would certainly influence their design. British experi
ence constitutes a valuable basis for an approach to the shel
ter problem, but it should never be assumed that all of the 
difficulties encountered abroad will automatically arise here; 
our problem, if indeed we are to have one. should be some
what easier to solve. 

Based on thorough investigation and research of all data 
available, there have been evolved two shelters which appear 
to provide the most economical and feasible means for the 
protection of . the U. S. civilian population. The first is an 
indoor table shelter designed for home use in a protected 
"refuge room" to withstand debris loads and to be home-made 
at a cost of about $50 (see p. 51). The second is an outdoor 
group shelter for 24 persons—a reenforced concrete box 
which may be erected on contract for about $1,800 (see p. 53). 

T H I C K N E S S O F M A T E R I A L S 
S A F E A G A I N S T S P L I N T E R S 
as recommended by the British 
A.R P.Depcrt-ment. 

MILD S T E E L 

I0"FERR0-C0NCRETE 

a" MASONRY 

5" CONCRETE 

24"ST0NES 

30"' SAND 

W i t h reference to the char t above, 12 in. of ord inary reenforced c o n 
crete or 13!/2 in. of reenforced b r i c k w o r k are general ly recommended 
for U. S . use. 
Whi le the penetrat ion data presented below are author i ta t ive , all s t a 
t i s t i c s of th is type are sub jec t to cons tan t rev is ion . Before using t h e m , 
reference should be made to O C D ' s T e c h n i c a l Commi t tee for the la test 
in format ion . 

R A D I U S OF D E S T R U C T I O N OF V A R I O U S B O M B S 

1 0 0 LB. ' S O O L R L O O O L a 

THEY WILL PENETRATE REENF-CONDB. M A S O N R Y ^ AND EARTH E 3 

FOR ADEQUATE P R O T E C T I O N IT IS N E C E S S A R Y TO HAVE 
• 
3" - ^ l - : . : ! 

15' 

5' 

12' 

2 8 ' 
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AIR RAID SHELTERS—FAMILY TYPE 

British Combine 

International News 

Anderson, metal and earth shelters, designed to 
res is t sp l in te rs , b last and ear th s h o c k , 
wi thstood the blitz but not the wea ther . In 
tended for s i t t ing purposes , they were i l l -

Hutkbdne of British shelter policy has 
been the individual family shelter. By 
.lanuary, 1941, Greater London had almost 
600.000 .\nderson shelters (above and 
left I . with a theoretical capacity of more 
than '.\ million and an actual "popiilaliim" 
of P.4. million users, as comparffi \vitli llw 
.'̂ 68 thousand then using public shelters 
and an equal number in tube stations and 
private group shelters. Big arguments Ini 
the family-type shelter are its immediate 
accessibility and the fact that it keeps the 
hulk nf ihe ])opulation at home, off the 
siiccts. and dispersed (an advantage both 
from tlie standpoint of danger from bombs 
and of danger from epidemics). Still an-
oilii r claim is its low cost, but this is 
countered by advocates of group shelter 
with the argument that properly equipped 
unit shelters cost as much, if not more, 
than the communal type. The Anderson has 
been criticised from all sides, not because 
il fails to keep out bomb splinters and 

American version of the metal shelter ( left) 
has most of the d i s a d v a n t a g e s of the A n d e r 
son and none of its v i r t u e s . R i g i d , t r i a n g u l a r 
shape is not only a w k w a r d , it would not 
" g i v e " when sub jec ted to s h o c k ; meta l w a l l s 
would need to be 1^2 in. th ick if not protected 
by ear th cover , metal door might become a 
lethal missi le if subjected to blast . 

adapted for sleeping because of their sma l l 
s ize and a rched roofs, a l though the demon
strat ion s e t - u p ( left) proved tha t they would 
accommodate 6 s leepers on v a r i o u s levels. 

prolrct against blast and earth shock— 
which it d<»es remarkably well—but be
cause it is damp, cramped, and badly 
shaped for sleeping purposes. Designed in 
the exi)eetation of brief, occasional raids 
rather than continuous, night-after-night 
liondiardment. it has no provision for drain-
•A]ir. •z.:\~-\>\oi)\\wj.. or xcnlilatioii. Sli.'llcrs 
were half-buried and covered with earth. 
do(»rways protected against blast by em
bankments or building walls. 
Siirlacr lype family shelters were also con-
-iruci-'d in brick and reenforced concrete 
where soil conditions rendered the Ander
son type unsuitable. Such shelters were 
not as safe against bla.st as the semi-buried 
type, unless built with heavy walls. 

Shelters have progressed through three 
develojjment stages in England: 1) at first 
neither their roofs nor walls were tied 
down, and parted when subjected to near
by explosion: 2) performance improved 
when the roof was secured to the walls and 
the walls to tin- earth: ) still better re
sults were obtained when the shelter was 
liuilt as a reenforced brick or concrete box 
with all faces bonded together but not 
anchored to the earth. Thus was developed 
a reenforced masonry shelter that boasts 
the flexibility of the Anderson type and 
will he shifted, not destroyed, by a near 
miss. 
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G R O U N D - 7 

SEMI-BURIED 

<JANnt-.Au 

WITH GASHlETl' 

BURIED 

I^KINIO^^Il'IH'I'I'I'l' 
BURIED-WITH BASEMENT ACCESS 

C A U L K I N S C R A S P H A L T M , \ S T l i : 

36-U GAUGE 
r n R R U G A T E D P I P E E M E R G E N C Y E X I T H 

C O V E R E D W I T H 
% S T E E L P L A T E 

WOOD or A 

O r 
PLAN 

CROSS SECTION 
10 G A U G E C O R R U G A T E D I R O N 

LONGITUDINAL SECTION 

Tested by the Corps of Engineers, u. s . A r m y , this type of 
corrugated i ron, 6 -person she l te r is s t ronger than the A n d e r s o n , and 
considerably more wate r t igh t . W h i l e s o m e w h a t difficult to get in 
and out of, it does afford considerable protection aga ins t blast , 
earth shock and sp l in te rs at v e r y low cost (approx. $250). S e m i -
buried type would probably provide grea tes t protection and be 
eas ies t to bui ld , should have embanl<ment or sandbagging to protect 
en t rance . Underground insta l la t ions are not recommended. D r a i n 
age and vent i lat ion would be desirable addi t ions. 

Cirade 

/•escape 
; •/ \^^-,-^'/2x[2'Hook 

3oJis.l2'0C. 

106a. Corni^ahd Jron 

Removable M Seats 

More costly (S400) version of the cor rugated iron shel ter shown 
above has concrete ends and en t rance r a m p . Note tha t emergency 
ex i ts are provided in all c a s e s . P i c t u r e s at r ight show resul ts of test 
of a s imi lar , 50-person shel ter where a 600 lb. bomb exploded 
at 15 f t . A l though ear th cover w a s blown a w a y (2) and corrugated 
tube w a s distorted (3) occupants would orobably have sus ta ined 
no in jury other than minor b ru ises . G r e a t e s t advantage of th is 
type of shel ter is i ts f lexibi l i ty , w h i c h enables it to w i ths tand ear th 
s h o c k s w h i c h might destroy more rigid s t r u c t u r e s . 
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AIR RAID SHELTERS—FAMILY TYPE 

B L A S T A N D 
FRAGMENTATION 

E A R T H S H O C K 

Advantages and disadvantages °f 
f a c e , bur ied and s e m i - b u r i e d s h e l t e r s 
(above ) . S e m i - b u r i e d type w i th s u r 
rounding " m o a t " is shown to provide 
the mos t economica l r e s i s t a n c e to 
bombs, s ince it is vu lnerab le ne i ther 
to b last or sp l in te rs , as is the sur face 
shel ter , nor to ear th shock like the 
buried type. Main fac tor in shel ter 
locat ion, however , is shown by Br i t i sh 
exper ience to be na tu ra l d ra inaoe , 
diff icult in both bur ied and s e m i -
buried types . 

/S\';\'<v///\\^;'\\v/// 

'^Escape Exd 
Original Cradt 

Escape Exit 

Bemoj/able 
eats Remouable 

Wd Seats 

Buried, B-person spl i i ter | i ro i ( shelter concrete 
w a s tested by the U. S . C»rps of E n g i n e e r s ; ap 
prox imate cost $750. A c c e s s by concrete s ta i r 
w a y , wi th emergency opening at opposite end 
T h i s shel ter s u c c e s s f u l l y wi thstood a test expio 
sion of a 300 lb. bomb at 10 ft. from the shel ter 

L l . 

Shelter-) 
J. 

Surface shelters s h s u l d be placed a t least as 
f a r f rom the building as the d is tance " d " 
given by the formula (d iagram a b o v e ) : 
d = .4«B ( h , — h 2 ) . 

/r o.c 

% V Rods 
sn-oc-

11-10 

5-3 mm. 

| ' - 3 4 f V M - 6 ' - f 

^ 3 

British, surface-type splinterproof she l ters in 
reenforced concre te , for 1, 2, and 4 f a m i l i e s . 
S u r f a c e she l te rs have the advantage of e a s i e r 
a c c e s s , and can more readi ly be kept dry and 
comfor table . Baffle w a l l s are required in 
front of the en t rance un less the she l te r is 

B L D G 5 

G A R D E N S 

within 15 ft. of a bui lding affording protec
tion aga ins t b last , and are desirable in any 
event . T h e s e designs w e r e issued by the 
B r i t i s h Home Office, and are intended to 
accommodate 8 persons e a c h . 
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STREET SHELTERS 

Photos, British Combine 

Following a flurry of construction of strutted and eurth-
covered trench shelters in the parks, a practice abandoned 
along with Chamberlain's "peace in our time", a considerable 
number of public shelters were built in the streets of London's 
congested districts. Intended only for sitting, their all-night 
use proved dangerously insanitary, and the structures them
selves leaky and damp. Later street shelters took the form of 
those on this page, which are divided into cubicles for individual 
family use. and bear about the same relation to the backyard 
type as the row house bears to its freestanding counterpart. As 
such, they save space, are cheaper to build, and should be easier 
to heat and light than unit shelters. Favored material is now 
reenforced brick, which seems to have greater resistance to 
blast and splinters than concrete, and saves metal. Because 
they require little or no reenforcement. self-centering concrete 
arch units have been used to conserve strategic material*. How
ever, they should not be used in the manner shown in the shelter 
below, which is much too large and flimsy to provide nmch 
protection against blast. 

RoW-typei family shelters in br ick are built on the s t reets in con
gested d is t r i c ts to s a v e space and reduce cost . T h e i r const ruct ion 
also enta i ls less fuss than the b a c k y a r d type, and does not destroy 
garden s o a c e . Some of these ear ly she l te rs , fitted with vent i la t ing 
flues (be low) , employed corbelled brick roofs covered wi th cement 
to conserve s t ra teg ic m a t e r i a l s . She l te r above withstood shock of 
debris from nearby hi t . L a t e r , more s u c c e s s f u l she l ters were built 
of reenforced brick or concrete . 

UIAN .DM-iIUDIW! SECTION 

J A N U A R Y 



AIR RAID SHELTERS—INDOOR TYPE 

All steel, Morrison shelter named for Herber t Morr ison, who re-
Diaced S i r John Anderson as Minister of Home S e c u r i t y , is designed 
to res is t fa l l ing debris in a sandbagged "refuge room." T e r m e d a 
"table s h e l t e r " by cour tesy , it m e a s u r e s about 4 by 7 f t . 

At night, the shel ter accommodates 2 adul ts and 1 chi ld . Mesh 
s c r e e n s exc lude fal l ing debr is ; heavy objects wh ich might be thrown 
about v iolent ly by blast should not be kept in the room in wh ich 
the she l te r is p laced, and heavy fu rn i tu re should be removed from 
the floor above. 

Morrison shelter after collapse of sur round ing construct ion (debris 
has been c leared a w a y to show condit ion of s h e l t e r ) . She l te rs are 
designed to support the weight of one or two stor ies of overhead 
cons t ruc t ion , should never be set on wood Joist floors like tha t in 
the photograph un less supported by expert ly designed shor ing . 

Photon, Prttl^h Covihine 

Concrete version of the indoor shel ter , p re fabr ica ted m sect ions . 
S o m e w h a t larger than the Morr ison, it provides sleeping space 
for 2 adul ts and 2 ch i ld ren . Side s t r ips are bolted together at 
c o r n e r s ; one end m a y be br icked-up for blast protect ion, other 
end faced to b last -proof wa l l , s u c h as masonry par ty wa l l . ( I t 
is not known to have received official b lessing.) 

After a winlrr spent in the huekyarfl. British civilians have 
shown themsf'lves more than ready to accept the idea of 
indoor shelter, or "shelter at home," now being pushed by 
the Ministry of Home Security. Indoor sliclli r̂  (•s( a|)e the 
discomforts of outdoor shelters by combining the resources 
of the dwelling and a special device; the dwelling furnishes 
the protection against blast and splinters, but since these 
may bring the dwelling itself down on the occupants, the 
table is needed to protect against debris. To be a safe 
combination, the walls of the dwelling between the table 
and the outside must be splinter proof; also there mu.st be 
no hollow spaces, such as cellars, beneath the table into 
which it may fall; the level of the table must be below 
window sills, it must stand in the middle of a room so that 
the full impact of a wall will not be forced on it: the total 
debris load must be at most only that accumulated by two 
conventional stories, and should not be increased by heavy 
furniture above. The device is less adaptable for .\merican 
dwellings for at least two reasons: 1) the low penetration 
resistance of wood-frame walls 2) the ubiquitous American 
cellar. In most houses the table shelter must therefore be 
located in the cellar where the splinter resistance will be 
high, but where the debris load and the difficulties of dig
ging out are increased. None-the-less the table shelter may 
well prove the most practical device for the suburban house
holder. 
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TABLE SHELTER 

3 WIRE MAILS 
DRIVEN TO FORM 
DOVETAIL 

NAL BOTTOW.RAIL 

6-10 

SIDE ELEVATION 

4 . ' J0 ISTS 
10" i_ONG 

5" W I R E NAILS 

4 W I R E N A I L S 

END ELEVATION 

•'/a BOARDIN '3 

3 ' W I R E N A I L S DRIVEN TO 
FORM D O V E T A I L 

Z\ 4."JOISTS 

SPACES ABOUT 2 

\ BOAR DIN 

4 WIRE NAILS. 
ALTERNATE NAILS DRIVEN 

FROM OPPOSITE SIDE t ? " 

T O P 

(UPSIDE DOWN) 

2 \ WIRE NAILS 
DRIVEN TO FORM 

DOVETAIL 

3 ' U " LONGITUDINAL BOTTOM RAIL 

OVERHANG=THlCKNESS OF 
•BOARDING FOR SIDES AND ENDS 

F L O O R 

(UPSIDE D O W N ) 

SHEATHING 
A P P L I E D L A S T 

SHELTER 
ASSEMBLED 

D 

R A M E PROJECTING 
TABLE TOP 

Table shelter in wood) recommended for home use, is presented in detail above. 
It has suff icient s t rength to w i t h s t a n d debris loads and requires no s t ra teg ic 
m a t e r i a l s . U s e s about 90 board f t . of lumber and 10 lbs. of na i ls , and can be 
buil t for about $50. T a b l e she l te rs are much more comfortable t h a n b a c k y a r d 
types and provide the s a m e degree of protection if instal led in a properly pro
tected space . Solid table top or hinged f laps (left) may be added for leg room if 
shel ter is ac tua l l y to be used as a table , or a s o m e w h a t larger top provided for 
table tenn is . F o r those who feel they m u s t have some form of protect ion, th is 
she l te r is probably the best so lut ion, s ince it is as effective as the present s i t u a 
t ion w a r r a n t s and is e x t r e m e l y low in cost . D imensions should be followed 
e x a c t l y , s ince they are worked out for m a x i m u m s t reng th . F o u r t r i angu la r 
openings are provided for emergency egress . T h e y all should be covered with 
outside flaps of heavy wi re m e s h . 

HINGED 
FLAPS 
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AIR RAID SHELTERS—FACTORIES 

Columns in Ex
posed positions-^ 

Canal , 
Jmpoand-

All drawings from basic designs in British Home Office publications 

Factors influencing location of she l ters in indus
t r ia l bui ld ings. L o c a t i o n s A , B, C , D, and E are 
cons idered bad for reasons noted; locat ions 1, 2, 
and 3 are good. 

»'Ot€C>,.. roof H 

J Q U D 

@ Tunnel »H»ll.p 
qro^nd floor 

(SJ Speciol Jh«lt»r 
conjirucled 
••ilhin foclory,. 

Factory shelters, if needed, should be located as 
closely as feasible to the olace of work so tha t 
the i r use wil l in ter rupt work as little as possible. 
F o r th is reason , e m b a n k m e n t s and blast wa l ls 
orotect ing all p a r t s of the fac tory , s u c h as are 
shown on page 42, are oreferable to specia l 
she l te rs . T r e n c h she l te rs , beneath factory floors, 
should be kept sma l l ( m a x i m u m capac i ty 50 per
sons per s t r a i g h t - l i n e un i t ) and interrupted by 
r igh t -ang le bends. E m e r g e n c y ex i ts , f a r enough 
from the bui ldings so as not to be blocked by 
debris, m u s t be provided for each 50-person s e c 
t ion, and t rench shel ters should not be closer 
than 25 ft . on centers . 

Below are portable unit she l ters in steel and 
concrete wh ich c a n be placed near mach inery 
for short per iods of use. T h e lat ter is one of 
the most promis ing of E n g l a n d ' s recent develop
ments in shel ter design and const ruc t ion . 

SECTION 
, A ) Shelter m corridor 

"vilh strengthened as'hrg. 
B / Speaol shelter constructed 

wthin Ibctory.. 

S MO W R O O M 

(CjBasement shelter with (5) Trench rf^eirers t̂ eneot-' (T) 
strengthened ceil-ng. ^ ^rkshcp floor.. ^ ^ u s e d c; cycie shod. 

Tf-<D 5 H O - . V R O 

S H O W R O O M 

Oo:rng. 

P L A N  ED 'M M. 

Photos, BrilUsh Combine 



GROUP SHELTER 
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(guture) 

F U T U R E 
DECONTAMINATION 

CHAMBER 
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Proof 
Door. 
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3 2 - 9 " 

PLAN 

S H E L T E R R O O M 
^^Pi c (WUL accomodaiz mt/wuC B - 5 " 

/dpeqplc) 

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

SA'COVER — t 
2" COVER - I 

'-^"K-8"0.C 

I" COVER 

^Welded S'pLLces 

^ Crusheti •i'£one, 
draj%l or CcKiA/'s 

S E C T I O N 

/ M I D D L E BUNKS FOLD DOWN 

GAS PROOF DOORS' 

EMERGENCY CONTAMINATED 
CLOTHES 

B L A S T 
S H I E L D B U N K 

R O O M 

D E C O N T A M I N A T I O N 
ROOM 

Splinter-proof group shelter for 24 persons , for sur face c o n s t r u c 
tion in reenforced concre te . T h i s type of group shel ter is designed 
to afford reasonab le protect ion a g a i n s t a 500 lb. bomb a t 25 f t . 
Shel ter should a l w a y s be built w i th its own base independent of 
(not bonded to) the ground or a foundat ion and m u s t have an 
emergency exi t wi th lower si l l 4 f t . 6 in. above the floor. F o u r 
vent i la tors should be insta l led in the roof equal ly and centra l ly 
s p a c e d . S h e l t e r s m u s t be p laced a t least 50 f t . a p a r t and should 
not be larger than the s ize s h o w n . If used for long periods th is 
she l te r can be equipped w i th b u n k s to house comfortably 18 

DECONTAMINATION SQUAD 

people, at wh ich t ime a c h e m i c a l toilet would be instal led in the 
outer c h a m b e r . By adding a second gas proof door t h i s l a m e 
outer room can be used as a decontaminat ion c h a m b e r in the event 
of fu ture gas a t tack . 
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AIR RAID SHELTERS—COMMUNAL TYPE 

WWe Worid 

Photos, British Combine 

Conuniinal public shelters find their principal use near 
places of employment and entertainment, educational insti
tutions, etc.. where large numbers of people congregate; in 
ci i l l^M '^ l rd I r v i i l r l i l i;il vs j in r t i l l l l lK i l l ld ;^n'U|> - l l -T l lT-

are impracticable; and in in.stances where natural features, 
~u( li as caves, easily tunnelled hillsides and the like make 
their construction a relatively simple matter. Normally, they 
are designed to provide a greater degree of protection than 
family (U- group shelters, since the effect of a direct hit on 
a large shelter would be disastrous (particularly with ref
erence to morale), and addilional protection can be provided 
at lower cosi per pn son than i n the case of a smaller unit. 
Px'sl and cheapest form of the communal shelter is a natural 
cave or tunnelled l i i lU i i l r . as that in Chungking (above), 
which provides complete protection for 400,000 against the 
heaviest bombs. Potential shelters of a similar kind exist 
at various points in the U. S., most notably in Detroit, which 
has 20 miles of crystal catacombs more than a thousand 
feet below street level, caves that are dry, well ventilated, 
with a steady, year round temperature of .58 degrees. 
Even where such ideal protection is available ready-made by 
!\ature, it is of little use unless provision can be made to 
move large numbers of people quickly and safely in and out. 
Otherwise, as the tragic experience at Chungking has demon
strated, their use may involve a greater danger than bom
bardment. Unless sure warnings can be given a long time 
in advance, an almost impossible condition, it is necessary 
that those using the shelter be able to reach an entrance 
within a few minutes, and that entrances be wide enough to 
permit the bulk of the occupants, who will arrive during the 
latter part of the warning period, to enter and reach a point 
of safety within one or two minutes. 

1. British trench shelters, abandoned short ly a f ter the w a r began. 
2, D i rec t hit on 50-person t rench shel ter caused only a s ingle 
c a s u a l t y but might wel l have kil led every occuoant . 
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F IRST A I D R O O M 

VENTILATOR 

e'CONCRETE ROOF 

LIGHT FIXTURES 

12" REINFORCED 
CONCRETE 

WALL5-1 

ABOVE GROUND 

S T A G E 1 

S T A G E 2 . 

ENTRANCE ^ 
BAFFLE WALLS 

STAIRCASE 

SEATS 
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COMPARTMENT FOR 
50 PERSONS 3 
3 l ' 6 x ^ 0 " . 8 - 5 " H I G H 

;^AS5AGE 4 ' -0 "WlDE 

GAS LOCK'^-

10 0 10 20 30 40 SO SO 70 80fr. 

ytort Pmee vmp to 

I 

I T 

t-.:i-cr::i\-: 

First 3fd 

vent, plant 

Various proposals for public shelters. 1. s h o w s the Ha idane 
shel ter for 450 persons, designed p r imar i l y to give the same 
c l a s s of protection as regular f ami ly and st reet she l te rs but 
w i th improved san i ta t ion and vent i la t ion , and to a l low addition 
of bombproof s lab if n e c e s s a r y ; 2, is a she l te r designed for u l 
t imate use as a garage (wi th mechan ica l p a r k i n g ) , actual ly built 
at Card i f f ; 3. a G e r m a n concrete shel ter designed pr imar i ly to 
be hard to hit and also to deflect the bomb (the value of th is 
lat ter feature is problemat ica l , s ince bombs do not t ravel v e r 
t i c a l l y ) ; 4. is an A m e r i c a n proposal ( E l y J a c q u e s K a h n , A r c h i 
tect) for s u b - s u r f a c e bombproofs to be used as garages and to 
provide p a r k - a r e a in crowded d i s t r i c t s ; 5, T e c t o n ' s s p i r a l - r a m p 
0.nrage scheme for the Borough of F I n s b u r y ( L o n d o n ) . 
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AIR RAID SHELTERS—BOMBPROOF TYPE 

i ^ i A V ft .̂ T 

I 

Itish Cntnhine 

Taking advantagt- of its i-asily-liinnelled clay subsoil, and 
the access provided by existing subway stations and moving 
stairways, the city of London is providing bombproof shelter 
for 250.000 and sleeping accommodations for almost half 
that number by tunnels extended from subway platforms. 
For normal soil conditions, the co.st of deep tunnels is com-
p a i M l i l c with other forms of shelter affording equal protec
tion, and since they can be extended without regard to sur
face congestion and provided with widely scattered entrances, 
many European authorities advocate their use in preference 
to all other types of completely bombproof construction. 
Photo above shows tunnel under construction, picture at left 
typical subway sleeping accommodations. Most U. S. sub
ways are unsatisfactory for use as shelters. 

Parfc(nson—BS 

Beds in British public shelters, often built of wood, soon became 
v e r m i n - i n f e s t e d . L a t e r metal type ( lef t ) w a s more eas i ly d is 
in fected , but w a s cr i t i c ised because the lower bunk w a s too 
close to the floor for comfortable s i t t ing dur ing day t ime use, 
whi le the space between the bottom and top b u n k s w a s in 
suff icient for si t t ing erect . D r a w i n g above, suggested by the 
Assoc ia t ion of A r c h i t e c t s , S u r v e y o r s and T e c h n i c a l A s s i s t a n t s , 
s h o w s improved spac ing to correct these def lciencies. 

Black Star 
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-41- 6". 3-3 4 0 3-3 

6t2S L ock. 
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I ^ ^ I. . . I 

37-0' 5-6" 

.^.•••/•.iJO 
Toilets 

•'•'fvr_/^, ^Benches-^ ~ ^ 

LOWER LEVE-L 

'Vi' 

LONGITUDINAL SECTION 

*•'•'>. 

•I 

P^rade 

4 ,0. 

. • 

CROSS SECTION 

Large British bombproof shelter accommodat ing 400, wh ich has 
been tested under ac tua l bombardment by the U . S . C o r p s of 
E n g i n e e r s . Designed to res is t d i rect h i ts f rom 500 lb. medium 
case bombs, it wi thstood 600 lb. bombs s t r i k i n g near the edge of 
the roof pane l . B r e a c h i n g of the s idewal l in the s u b - g r a d e level 
of the she l te r (^hoto, r ight) c a u s e d by ear th shock f rom the 
tamped explosion of a nearby 600 lb. bomb, led engineers to 
conclude t h a t it would be des i rab le to place the ent i re s t r u c t u r e 
above ground, wi th a concrete apron to prevent penetrat ion of 
bombs into the ground near s idewa l l s . 

Entrance-

Deconiaminalion Room—•,-

Benches—\ t 

txhausi 
Fen 

To i lets 

t meraenct^ 

Tool £• 
Cas Mask 
5lora(je 

Treatment 

Grade • 

^RiiHible 

^ Emerejencij Exit 

Smaller, Swiss bombproof wi th an especia l ly good plan providing a r ight-
angle break at the ent rance and a l ternate paths for contaminated and u n -
contaminated u s e r s . E m e r g e n c y exi t , n e c e s s a r y in all she l te rs , is provided 
in th is example at opposite end . in the shel ter above by ladder connect ing 
the two levels, wh ich have e n t r a n c e s at opposite ends of the s t ruc tu re . 
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AIR RAID SHELTERS—BOMBPROOF T Y P E 

Burster slabs are f requent ly provided over u n 
derground quar te rs to c a u s e detonation of the 
bomb above or in the burs ter . Such s l a b s 
must be th ick enough to prevent the pene
t rat ion of the bomb lest the explosion be 
augmented by conf inement between the burs ter 
and the cons t ruc t ion . B u r s t e r s vi^hich wi l l stop 
the bomb wi l l ord inar i ly d istr ibute the force 
of the subsequent explosion wide ly enough so 
tha t the const ruc t ion beneath wil l not suffer. 
W i t h o u t a burs ter , underground const ruc t ion 
m u s t be at a depth equal to the sum of the 
expected penetrat ion of the bomb in ear th 
plus the rad ius of severe ear th shock f rom 
the center of explosion. Use of burs ter the re 
fore permi ts const ruc t ion much nearer the 
s u r f a c e . 

F o r a good s ized bomb, typ ica l burs ter t h i c k 
ness may be 6 to 10 f t . of 2800 lb. concrete 
moderately reenforced. A c t u a l t h i c k n e s s de
pends on the veloci ty and c r o s s - s e c t i o n a l 
densi ty of bomb. S ince burs te rs of th is m a g 
nitude wi l l in themse lves absorb the energy 
of an explosion, the tendency is to make them 
the roof of the cons t ruc t ion . A f u r t h e r logical 
tendency is to bring the whole const ruct ion 
above ground wi th only enough ear th cover 
to support g r a s s or other concea lment g rowths . 

Cirade-^ 

4 T or\ 25" Max. 

> 0 . 2 T 

Air \5pa: ce 

O 

1.3 T 

T 

T 

BURIED SHELTER SURFACE SHELTER 

y'/istirrups 12 "O. C Both\ Directions 

Results of U. S. Army tests on typ ica l burs ter 
s l a b s . \ s h o w s penetrat ion of inert bomb due to 
impact and 2 effect of typica l explosion. S e p a 
ration of s lab on line of expanded mesh reen -
forcement led eng ineers to conclude that th is 
type w a s unsuitable for bomb r e s i s t a n t c o n 
s t ruc t ion , and should be replaced by welded, 
open m e s h . Reenforcement apparent ly p lays no 
ma jo r par t in res is tance to penet ra t ion , is 
needed only for s t a t i c s t rength and to prevent 
c r a c k s due t s expansion and contract ion and to 
retain the s c a b . 

'A / 6'0. C 
l'/2"^4"0.G 

4lines 3^^9 0.C. 
3ot/} Directions 

'/z'S/irrups ja'oc. 
Both Directions-

¥f^6 0.C. Air Space 5 

^^/e"Stirrups I2'ac. 

'/i-^e O.C Both Direc
tions, Both Sides 

r'yi Filtet Bars 6 O.C. 

^ 9'O.C. Sand 

our uiijers 
9'O.C. Both Directions 

V2 Stirrups J2 0 C 
^/^V 9"O.C. 

7 Lines V4 t 9 O.C. 
Both Directions 

Directions 

ShockprOOf, bombproof shelter designed by Br i t i sh Civ i l E n g i n e e r 
C . W . Glover . S u c h elaborate and expens ive const ruct ion is 
obviously Justif ied only for the most essent ia l publ ic func t ions , 
s u c h as cent ra l A R P s ta t ions , wh ich m u s t be kept in act ion 
dur ing the height of a ra id , mi l i ta ry and nava l headquar te rs . 
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Day population may be cons iderab ly different 
from c e n s u s f igures, s ince it inc ludes t r a n 
s ien ts and commut ing w o r k e r s and should 
be t a k e n into account in a n y shel ter p lan. 

Night population m u s t also be provided for, 
un less fami ly she l te rs are to be suppl ied for 
res idents , a p rac t ice wh ich might involve u n 
necessary dupl icat ion of effort. ( S k e t c h e s by 
Tec ton . ) 

L O C A T I O N — L o c a t i o n o f p u b l i c s l u l-

t e r s i n c o n g e s t e d a r e a s d e p e n d s o n a c o m -

|il> \ ( i l l a i ' l i i i > i n i l i n i i n y , ( i . r i c i ' n l l a l i i n i n f 

p o p i i l a l i o i i . h d l h t r a n s i e n t a n d s t a t i c , a v a i l -

a l i l e • - i l c s . | y | ) c o f s l i c l i r r e i i i p l o y e d . I c i i j ; t l i 

III p i d l i a h l c w a r n i n g p e r i o d , e t c . , a l l o f 

w l i i c i i h a v e >«•! ! o b e d e t e r m i n e d f o r U . S . 

( D i i d i l i n i i s . I n g e n e r a l , s h e l t e r e n t r a n c e s 

m u s t b e w i t h i n q u i c k w a l k i n g d i s t a n c e a n d 

s u f i i r i f u t l y n u m e r o u s t o p r e v e n t c o n c e n 

t r a t i o n o f l a r f i e n u m b e r s o f p e o p l e a t a n y 

p a r t i c u l a r p o i n t . B u i l d i n g s m u s t a l . s o b e 

e x a m i n e d i n o r d e r to d e t e r m i n e w h e r e t h e 

e n t r a n c e s t o s h e l t e r s c a n b e s t b e p l a c e d 

s o a s l o i c ( h i o e t h e r i s k o f t h e i r b e i n g 

b h j c k e d b y f a l l i n g m a s o n r y , a n d l o w s p o t s 

w h i c h m i g h t b e c o m e g a s p o c k e t s , a v o i d i d . 

E v e n i n t h e m o s t d e n s e l y p o p u l a t e d a r e a s , 

p r o p e r l o c a t i o n o f s h e l t e r s w o u l d a l s o 

h a v e a n e f f e c t o n t h e i r m a x i m u m s i z e , 

s i n c e a p o p u l a t i i m d e n s i t y a s h i g h a s l O O , -

0 0 0 p e r s c p i a r e m i l e w o u l d r e q u i r e o n l y 

7 0 0 - p e r s o n s h e l t e r s i f t h e y w e r e l o c a t e d 

l .SO y a r d s a p a r t . 

Map of the Borough of F i n s b u r y , prepared by 
T e c t o n , Br i t i sh a r c h i t e c t s , s h o w s resul t of 
care fu l shel ter layout . T h e T e c t o n s c h e m e , 
wh ich involved complete bombproof protec
tion for the ent i re populat ion, w a s d is 
couraged by the government at the out
break of the w a r . C o n c e n t r i c r ings indicate 
d is tance f rom shel ter e n t r a n c e s : 100, 200, 
and 300 ya rds . 

BritUli Combine 

ENTRANCED 
GAS LOCK 

SHELTER 
Observo+ ion P o s 

Sasprool 
Monhole 

Foot Driven 
Fan 

Scheme for combined wardens" observat ion 
post and a i r ra id she l te r ( le f t ) . A c t u a l posts, 
as shown by the photograph at the r ight, are 
of considerably l ighter cons t ruc t ion , affording 
protection aga inst blast and sp l in te rs , but not 
direct h i ts . H o w e v e r , cent ra l a i r - r a i d s ta t ions . 

detai led in the sect ion which fol lows, are 
being built to provide completely bombproof 
protect ion, to guard the nerve centers 
wh ich direct rescue work , fire prevent ion, and 
other v i ta l s e r v i c e s wh ich m u s t cont inue 
even during ra ids . 
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C I V I L I A N D E F E N S E BUILDINGS 

Peter A. Ray—BPS 

i 

Mobile canteen. 
British Combfnc 

Buildings in this catci;!)!y. as distinguished from purely military establishments, 

cover a wide range of types. In the more secure areas away from the coasts 

there are the boarding schools, evacuation centers and hospitals; in the exposed 

cities there is need for first aid and decontamination stations, rest centers for 

bombed-out citizens, feeding centers, wardens" posts and district warning cen

ters. There are also mobile units, such as the one shown at the left, for informa

tion, for food and for first aid. 

Not all of these, obviously, are new buildings. The wardens' post, for instance, 

may be a freestanding splinter-proof of brick or concrete, similar to the one illus

trated above, or convenient spaces in the various neighborhoods may be taken 

over and made .suitable for the needs of the men and for storage of their 

t (jui|)ment. In the case of first aid and decontamination centers, new buildings 

would probably be required, or in any event, a very thorough remodeling would 

he iti order. The same would be true of new emergency hospitals and evacuation 

centers in the rear. 

The responsibility of the architect or engineer in this field is clear. As a trained 

< iii/en he is better equipped to handle these special planning problems than 

anyone else, and such buildings, unlike the great military bases, are within 

the scope of the average office. The responsibility of the architect's profes

sional organizations is equally clear, for the design of these buildings requires 

coordinated effort, a very considerable amount of research and the prompt 

dissemination of iiiloi nialion. Immediate cooperation with the other interested 

organizations, such as the Red Cross, is equally necessary if the architectural 

profession is to take its part in meeting the national emergency. 
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FIRST AID DECONTAMINATION STATIONS 
While the two allied functions of first aid 
and decontamination are usually combined 
in one building, expediency sometimes 
isolates them. Thus, the small reenforced 
brick building to the right was designed 
solely for the purpose of decontaminating 
gas casualties among the A R P police force 
of West Sussex, England. Following the 
accepted English pattern, this building has 
six basic elements arranged in tandem: 
(1) an open shed for the removal of con
taminated outside clothing, (2) and air 
lock leading to (3) an undressing room. 
(4) a cleansing room equipped with 
showers, (5) a dressing room and (6) a 
rest and waiting room which may be ex
panded in larger buildings to handle first 
aid cases. 
Where a building of this type is to be 
used by the general public, provisions must 
be made for both sexes by duplicatinji all 
but the rest-waiting-first-aid room. In the 
Enghsh proposal below, this is accomp
lished by a central screen running the full 
length of the building. Note that entrances 
for uncontaminated casualties are pro
vided at the center of the building and 
lead directly into the first aid rooms. 
These civilian defense buildings serve 
emergency purposes only; after decon
tamination and first aid treatment, the 
casualties are moved as quickly as possible 
to hospitals, shelters or their homes. To 
facilitate cleaning of the buildings, all 
furniture should be covered with easily 
washable material such as oilcloth, and 
walls, floor and ceilings should be finished 
with materials which will withstand con
stant hosing and scrubbing with chloride of 
lime. Artificial ventilation must prevent the 
accumulation of ga.Hses within thr building 
and provision must be made through gas-
tight fenestration for natural ventilation 
when the building is not in use. It shf)uld be 
"aired-out" for 24 hours after the gas has 
dissipated. 

I 

C. G . S T I L L M A N . C O U N T Y A R C H I T E C T The Bvilde-

DRESSING R M . 

UNDRESS, R PROTECTIVE OFf 
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FIRST AID DECONTAMINATION STATIONS 

T R E A T M E N T R O O M R E C O V E R Y R O O M 
(feet's Journal 

C L A R K F Y F E . A R C H I T E C T 

S o m e w h a t larger than the examples shown 
on the preceding page, th is decontaminat ion 
and f irst aid stat ion In F a l k i r k , E n g l a n d fol 
lows the s a m e general layout pa t te rn , but in 
c ludes space for admin is t ra t i ve offices and in 
creased medica l fac i l i t i es . Note that w indows 
are near the cei l ing to escape gasses w h i c h 
usual ly hug the ground. C o n s t r u c t i o n : re-
enforced concrete piers and beams , 15 in. 
br ick wa l l s , 5 in. reenforced concrete roof. 
T h e provision of a c lerestory would have 
made the highly vu lnerab le s k y l i g h t s u n 
n e c e s s a r y . 

1̂  HTAFF 

-AirfocA 
TREATMEMT 

ROOM UNDRESS 
RM. 

Cam R E C O V E R V 
ROOM 

Mr foe k. 
W A I T I N S KM 

Au focA. 

J O H N H. C L A Y T O N . B O R O U G H E N G I N E L R 

The BuildiT 

PLatForm-i 

S E C T I O N ' A - A 

DRESSiMG 

WAITING RM.I F I R S T AID WAIT! NIG 
RM 

RECEPTION 
Conlamin'l'd. 

FIRST AID 

B O I L E R 

GEN'L 
RECEPTIO 

GEN'L 
RECEPTION 

1 -_ 
OFFICE 

Offering the added a d v a n t a g e s of bomb-
r e s i s t a n t c o n s t r u c t i o n , th is large stat ion 
differs f rom the others in that it is divided 
lateral ly — instead of longitudinal ly — into 
ident ical quar te rs for males and f e m a l e s . 
Both sec t ions a re served by three e n t r a n c e s 
for c a s u a l t i e s : one for the in jured , one for 
the contaminated and a th ird for those who 
are both in jured and contamina ted . Of re -
enforced concrete th is building w a s erected 
in E r i t h , K e n t ( E n g l a n d ) . W O M E N 
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SHELTER-REST-CENTER L L I J J J I J J J 
B L ! 

R 0 0 M 5 
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The BuUtler 

SECOND FLOOR 

Shelter-rest centers such as this English pro
posal of the AASTA serve two functions: 1) to 
shelter bombed-out families while they look for 
new homes and 2) to feed them as well as those 
whose home cooking facilities have been dis
rupted by the bombing of public utilities. Eng
lish experience indicates that the former func
tion is best accomplished by the provision of a 
cubicle for each family—see upper floor plan, 
right—and that the latter is best served by cen
tral or communal dining facilities, whereby gov
ernment employees may discourage food and 
fuel waste and release all members of the fami
lies for extra-household civilian defense activi
ties. It has been suggested that England provide 
rest centers and shelters to accommodate from 
5 to 25 per cent of the population of each com
munity—in larger communities a smaller pro
portion of the population will acquire accommo
dations. This windowless, six-story building 
accommodates about 2.500 people, is heavily 
protected by 4i/^ ft. "mass concrete" walls and 
a 10 ft. reenforced concrete roof. The two lower 
floors are used as a rest center, the other four 
as shelters with separate canteens. 

P U B L I C SHELTER ENTRANCES 

I B g p n 
P n K I T C H E N . 

BIUNKIS 

1 0 F F I C E 

GROUND FLOOR 

REST CENTER ENTRANCES 

CENTRAL CONTROL STATION 
To house the nerve center of its ARP activities. 
Borough of Deptford in England built this under
ground shelter, designed to withstand a direct 
hit by a 500 lb. bomb. It is partitioned into four 
rooms: a map and control room, telephone room, 
messenger room and a room which houses air-
conditioning equipment capable of changing the 
air at a rate of 450 cu. f t per person per minute. 
Other equipment includes an auxiliary electric 
lighting plant, gas-tight doors and chemical 
toilet facilities. Walls are of ft. reenforced 
concrete, floor and roof are 5 ft thick. The sta
tion is covered with about 2 ft. of earth. 

A L F R E D S . G R U N S P A N , E N G I N E E R 

MAP a CONTROL RW. 

(Mergency £xi£ »|R LOCK 

E A R T H E M B A N K M E N T 
S'hu: 

0 5 25 A-

L i . . . _ J 

S E C T I O N ' A - A ' 

PLAN 

S O D T O P ' 

— — — - — -

a-o" 

; __ 
S E C T I O N ' B - B ' 
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EMERGENCY HOSPITALS 

During an emergency, the discharge of all 
but the most seriously ill patients would 
make much room available in existing 
hospitals for the care of civilian war cas
ualties. However, in some areas new hos
pitals might be necessary. Restrictions on 
the use of critical building materials will 
probably dictate that these new buildings 
be of one or two story frame construction. 
Shown above and to the right is one of 
England's "hut type" emergency base hos
pitals built of corrugated steel siding on 
a steel frame and roofed with steel sheets. 
While this building offers considerable 
protection against fire, its steel construction 
is out of the question as far as U. S. dupli
cation is concerned. A more likely proto
type is the pivlahricali'd frame building 
shown below, 22 of which were erected in 
one hospital group in England by the 
.American Red Cross. Together, they make 
room for 9 wards, staff quarters and 
auxiliary buildings. Walled with a fire
proof material, each building or ward is 
equipped with its own light, heat and 
water supply system, can therefore carry 
on independently of the others in case of 
bombardment. 

New hospital buildings should be lo
cated in rural areas, hidden from aerial 
observation by camouflage. In site plan
ning, enclosed courts should be avoided. 
Windows may be of the usual size but 
should be designed to open flat against the 
walls and should be divided into smaller-
than-average panes as a bomb-blast pre
caution. 

• 

Steel, "hut type" emergency hospital Photos. British Combine 

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

P H C H O U S I N G C O R P . . {NEW Y O R K ) P R E F A B R I C A T O R S 
Photos. Oswald Wild 
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SAFE HOUSING 

BAFfLE, 
BALCONY 

p. 
C • LIVING BM 
C D I 1 / I 

KITCHEN 

BALCONY 
O V E N. A R U P , E N G I N E E R 

Cut-away section illustrates principle of construction 
which proTides protection on the order of that afforded 
by splinter proof shelters for new buildings of various 
types, as devised by British engineer Ove N. Arup. 
author of "Safe Housing in Wartime." Floors and 
interior walls are of reenforced concrete, while ex
terior curtain walls are of brick with horizontal "slit" 
windows. Theory is that these small windows minimize 
the effect of bomb fragmentation and provide an outlet 
for po.ssible bomb explosions in,side the building, while 
the brick construction permits the windows to be easily 
enlarged for peace-time use. The "cross walls" would 
localize the effect of direct hits and near misses. 
Application of Engineer Arup's principle is shown in 
the 16 family building above. Divided with thick mason
ry party walls, each of the eight cells contains two two-
story houses, one above the other. All windows are 
horizontal slits, but the living room is set back of an 
open balcony from which the family may enjoy the 
view and fresh air when air raids are not in prospect. 

At the right are sketched three stages in the war-to-
peace transformation of a building proposed for con
struction in Clydeside, Scotland. 

Stage 1: An air raid shelter for immediate use with 
all windows Blled with masrnry. 

Stage 2: After bafHes have been removed and win
dows "knocked out." the building may serve as a hostel 
during the transitional period between war and peace. 

Stage 3: Removal of minor partitions and erection 
of some new ones along with the installation of bath
room equipment converts the building into a peace
time apartment house. 

SAtVI B U N T O N , A R C H I T E C T 

FIRST AID 

CONTROL 

. AIR RAID SHELTER 

H O S T E L 

L-R- [ T l B - R R - m L R LR- B-R' 

A P A R T M E N T 

N U A R 1 9 4 2 
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CIVILIAN DEFENSE BUILDINGS—EVACUATION CENTERS 

Evacuation presents a whole series of 
stagperinp problems. The removal from 
danger arras of children between five and 
sixteen, mothers with children under five, 
and invalids means a movement of millions 
of individuals, the preparation of the req
uisite number of dwelling and other facili
ties in the interior, and the organization of 
transport on an unprecedented scale. In 
this respect the British experience, unsuc
cessful as it was. offers valuable lessons. 
Shortly after Munich, work was begun on 
a scheme to take care of .3.000.000 evacuees. 
The country was divided up into danger, 
neutral and reception zones, the last being 
canvassed for available liviu}; facilities. All 
children and mothers were registered. 
30.000 special trains were arranged for. 
and trucks, buses and private cars were 
used as well. Difficulties began, not with 
the movement of people, which was very 
well organized, but with the necessary ad
justments to be made thereafter. These 
have been sufficiently well publicized to 
need no repetition: the behavior of city 
children in a new environment, the an
noyances to their hosts, the lack of edu
cational facilities for them. etc. The result 
of all the trouble taken was the return, 
after a few months, of about five-sixths of 
those who had left the big cities. 
An analysis of the causes for the drift back 
to the cities led to several widely held con
clusions. Chief of these was that billeting 
had to be replaced with special centers, 
with dormitories, classrooms, trained per
sonnel, etc. A major objection of parents 
hinged on the necessity of leaving children 
subject to the whims of a strange house
wife. Visiting was also difficult under such 
ctmditions. There seemed to be much less 
objection to the idea of evacuation centers 
where children would receive adequate, 
and equal care. The «)ther conclu.sion was 
that if the government was unwilling to 
spend the $'M)0.000.000 estimated as neces
sary for such centers, and to make attend
ance for children compulsory, every school 
in the danger area should be given full 
air-raid protection. 
Applied to American conditions, these con
clusions are valuable. Should the govern
ment decide that evacuation of certain 
areas is desirable, we are far better 
ecpiiiijied with camps, country houses, re
sort hotels and similar facilities with which 
to meet the first rush of evacuees. In ad
dition there are .such establishments as 
the C C C camps, which could be taken 
over. And finally, the shortage of labor, 
non-strategic materials and experience, 
with which to build the necessary addition
al centers are not as acute as they were in 
England. 

1500 CCC Camps, like C a m p Rooseve l t , V a . . 
( r i g h t ) , could provide q u a r t e r s for about 
270.000 e v a c u e e s in ideally rura l locat ions. 

Camp at Hertfordshire, H. P. G. Maule, Architect. 

British Combine 

Sheephatch Camp, near F a r h a m , S u r r e y , together 
w a s completed too late to be of much use . 

wi th most B r i t i s h evacuat ion centers . 

W. J. Mead 
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British Combine 

T h i s evacuat ion c a m p for gir ls s h o w s a 
very s imple handl ing of wood not unl ike tha t 
developed in th is count ry . T h e r e is no g lass 
shortage in E n g l a n d , and A r c h i t e c t T . S . T a i t 
took advantage of the f a c t to create a very 
wel l - l ighted ser ies of rooms. 

T . S . T A I T . A R C H I T E C T 
Architect's Journal 

B I R K I N H A W A R D , A R C H I T E C T 

V I E W F R O M S O U T H E A S T 

Residential nursery school designed by S i r k i n H a w a r d , s u b 
mitted as part of a report on evacua t ion by the Br i t i sh A s s o 
ciation of A r c h i t e c t s , S u r v e y o r s and T e c h n i c a l A s s i s t a n t s . T h e 
building has fu l l - t ime fac i l i t ies for 40 smal l chi ldren and a staff 
of ten or twelve . Most in terest ing is the m a n n e r in wh ich the 
des igner a t tempted to avoid use of s t ra teg ic mater ia ls , w h i c h in 
E n g l a n d include t imber as well as meta ls . W a l l s were therefore 
specified as br ick , stone, p r e c a s t b locks, e tc . , and roofs were 
l imited to se l f - cen te r ing block a r c h e s or a s t ruc ture of pre
fabr ica ted piaster . W i n d o w s and vent i la tors are separated in 
the des ign. Al l g l a s s ia In fixed s a s h . GROUND FLOOR PLAN 

N U A 



BIBLIOGBAPHY References below are selected primarily for 
technical data. For background information, 
see bibliography published FORUM, Nov. 1940. 

TECHNICAL BOOKS OF A GENERAL NATURE. Al l of these should be on the shelf of the architect, engineer or building 
professional interested in civilian protection. 

Protective Consiriiction. Structure Series, 
Bidletin No. 1. Prepared by War Depart
ment with the assistance and advice of 
other Federal agencies. Washington. 1941. 
36pp. plans, diagrams. 25?' (Superintendent 
of Documents) 
. . . a compact synthesis of the best British 
Government practice and the U. S. en
gineers' theories and tests. Some of this 
data has since been revised as results of 
subsequent tests. 

Civil Defence, by C . W. Glover. Chemical 
Publishing Co.. Brooklyn. 1941 reprint of 
3rd edition published London March 1941. 
$16.50. 794pp. illiis., diagrams, plans. 
. . . this contains the most complete com
pilation of all the European thinking on 
Air Raid Precautions up to the time of 
British blitz. The most important of the 
British Government instructions are in
cluded, as well as other current British 
theories and schemes. The book is fully 
illustrated with photographs, diagrams and 
plans. 

Civil Air Defense, by Augustin M. Prentiss, 
Lt . Col. Whittlesey House, New York. 1941. 
334pp. illus. $2.75. 
. . . an analysis of A R P , with the best 
thinking abroad compactly condensed. A 
good textbook. Few illustrations. 

Air Raid Precautions. Chemical Pubhshing 
Co., Brooklyn. 1941. 269pp. diagrams. $3. 
. . . a reprint of ten of the British memo
randa on the essential services. 

Planned A. R. P., by Tecton. Chemical 
Publi-shing Co., Brooklyn. 1941. 138pp. 
illus., diagrams, plans. $3.50. 
. . . recommendations for shelters, based on 
a survey for a London borough. 

Glass and Glass Substitutes, Protective Con
struction Series No. 1. U . S. Office of Civil
ian Defense. Washington, D. C . Nov. 1941. 
10^. (Superintendent of Documents). 

Protection of Industrial Plants and Public 
Buildings. U . S. Office of Civilian Defense. 
Washington, D. C . August, 1941. 

Blackouts. Prepared by the War Department 
Issued by the U . S. Office of Civilian De
fense, Washington, D. C. 1941. 60 pp. illus., 
diagrams, plans. 25^ (Superintendent of 
Documents). 

Report of Bomb Tests on Materials & Struc
tures. Prepared by War Dept. Issued by 
Office of Civilian Defense. 1941. 54 pp. 
photos, plans. 

Camouflage of Large Installations. Published 
by the British Ministry of Home Security. 
1940. 30pp. 15«̂  (Br. Lib. Info.)* 

Air Raid Protection of Hospitals. To be 
issued by the U . S. Office of Civilian De
fense, Washington, D. C , at a future date. 
. . . Sections on buildings and blackout give 
current American policy. 

Personal Protection against Gas. Published 
by the British Ministry of Home Security. 
1938. 124pp. 15^ (Br. Lib. Info.) • 

Protection against Gas. To be issued later 
by U . S. Office of Civilian Defense. Illus
trations, diagrams, plans. 

•British Library of Information, 30 Rockefeller Plaza, New York, N. Y. 

BRITISH ARTICLES—CONCLUSIONS SINCE THE "BLITZ" . The following articles are excellent criteria for judging the 
contents of the other literature in this bibliography. 

The blitz and buildings, by Denis Poulton. 
The Architects' Journal, Jan. 23, 1941, 
pp 58-61. 
. . . discussion effects of bombing by types 
of construction. 

War damage to buildings, bv Frank T . Winter, 
F R I B A . The Builder, Jan. 10, 1941, pp 
58-60. 

Report on buildings damaged by air raids, 
by Science Committee of the Institution of 
Structural Engineers, extract published in 
The Builder, May 30, 1941; sec also editor
ial on frontispiece of same issue. 

Fire hazard, editorial in the Architect & 
BuUding News, Oct. 10, 1941, p 15. 

Glass in wartime. The Architect's Journal. 
Dec. 12, 1940, pp 471-486, illus., drawings 
. . . tests on various types of glass, and 
lessons applied to building types. 

Modifications to factory designs. Wartime Bul
letin No. 15a. Extract, reprinted in The 
Architect & Building News, Oct. 31, 1941, 
pp 77-78 . . . an official bulletin. 

Strengthening factory buildings agains col
lapse. Home Security Bulletin C . 15. An 
extract with illustrations published in The 
Builder. Jan. 10, 1941, pp 62-63. 

Precautions in factories against bombing . . . 
extracts from a report to British Ministry 
of Aircraft Production by three experts 
delegated to inspecting factories damaged 
by bombing. The Builder, Feb. 7, 1941, 
p 160. 

Crane tells of London—report by C . Howard 
Crane, Detroit architect, after his return 
from England. Weekly Bulletin, Michigan 
Society of Engineers. Dec. 9, 1941, pp 1-6. 

Recent developments in protective wall design 
for factories. Extract from Bulletin C. 18 
-Ministry of Home Security. The Builder, 
Aug. 8, 1941, pp 126-127 . . . details con
crete blast wall, section, plan. 

Extract from same Bulletin C. 18 . . . details 
of steel framed reinforced brick panel 
walls. The Architect St Building News, 
Aug. 15, 1941, p 102. 

Extract from Bulletin C. 18. The Architect 
& Building News, Aug. 8, 1941. 

Protective wall design for factories—opinion 
on above from a correspondent. The 
Builder, Sept. 19, 1941, p 267. 

Modifications for standard designs of shelters 
—Ministry of Home Security. Circular No. 
290/1940. issued Dec. 11, 1940. 

Shelters and shelter equipment, by R. Cot-
terell Butler, A R I B A . The Builder, Jan. 
10, 1941, pp 32-34 . . . brief, up-to-date 
analysis of problems. 

Security tlirough the winter. Editorial, The 
Builder, Oct. 3, 1941, frontis. . . . effects 
of bombing of shelters. 

Defective air-raid shelters. Editorial. The 
Builder, May 9, 1941, frontis. 

Shelter policy: a novel proposal . . . fcr de
fense housing factory workers. Editorial, The 
Builder. July 4, 1941, frontis. 

Suggestion for better A.R.P . and a basis for 
Post-War rebuilding, by C. A. V. Smith, 
A R I B A . The BuUder, July 11, 1941, pp 
34-37, plans, illus., sections. 

Safe war-time house construction by Ove N. 
Arup, The Architect & BuUding News, Aug. 
7, 1941, pp 28-29, plans, section, illus. 

War-time housing on the Arup cross-wall 
system. The Clydeside proposal submitted 
by Sam Bunton, A R I A S . The Builder, Sept. 
12, 1941. pp 232-240, plans, illus., elevations. 

The war-time Coventry "housing". Schemes by 
D. E . B. Gibson, city architect. The Archi
tects' Journal, illus. April 24, 1941, pp 273-
276. 

U. S. HANDBOOKS—nen-technical 

Civilian Protection—How to organize it in 
your community. Office of CivMian Defense. 
Washington, D. C . Dec. 1941. 

Municipal Signaling Systems. Office of Civilian 
Defense. Washington, D. C. Sept. 1941. 

Air Raid Warning Systimi. Office of Civilian 
Defense, Washington, D. C. Sept. 1941. 

Air Raid Wardens. Office of Civilian Defense. 

Washington, D. C. 27pp 10',̂  (Superinten
dent of Documents). 

Emergency Medical Service for Civihan De-
li'iiM'. M:'ilical Divisiciii. I'.iillcliii Nu. 1. 
Office of Civilian Defense. Washington, D. C. 

Suggestions for St'te and Local Fire Defense. 
Fire Series, Bulletin No. 1. Prepared by the 
Advisory Committee on Fire Defense. Is

sued by the Div. of State and Local Co
operation, Office for Emergency Manage
ment, Washington, D. C. 10^ (Superinten
dent of Documents). 

A major disaster emergency plan. International 
Assoc. Fu-e Chiefs. July 1940. 15^ (24 West 
40th St., New Y o r k ) . 

(Continued on page 60) 
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Overheat l Type D o o i J 
H a v e B e e n I m p r o v e d 

Attached Residence OaraRc with 
Ro-Way Door. 

ni l ••••»••• •••••••* 
• •matitM 

S,\i)ssi't Garage, Syossct, L o n g I s 
land, N. Y . , equipped with 4 R o -
Way Overhead Type Doors. Krebs 
& Schii lz, Contractors. 

^•sl:JJ.|l!l, 
INlili I t /nmiK 

18 R o - W a y Overhead Type Doors 
were installed in C . D. K e n n y 
Warehouse. Baltimore, Md. I n 
stallation by KirHon Construction 
Co., Contractors. 

^ R o Way 
— and all 5 Improvements Give 
Extra Value without Extra Cost 
\ "Crow's Foot"Outer Bearing Support 

Rigidly holds the chain sheave wheel in permanent al i i fn-
ment. No twist . . . no sag to cau.se friction. 

2 "Ro-To Live" Spring 
A powerful Float ing Torsion Spring (used on some models), 
gives perfect balanced lift ing power, and ends s ide-dri l l 
and bmding. 

3 "Zip-Lock" Adjustment 
Used on R o - W a y Doors havinn T w i n Torsion Spring Power. 
Permits instant easy adjustment of spring tension. 

4 "Tailor Made ' Springs 
E a c h spring is individually made for the R o - W a y Door 
on which it is used. E a c h is powcr-metered lo the weight 
of the door. 

S
Parkerized and Painted Hardware 
R o - W a y Hardware and T r ; u k s arc jjivcn Ihis well known 
protection against rust and corrosion. 

These five improvements insure added years of service, and 
smoother, more trouble-free operation. 

Ro-Hky Service is Nationv\̂ ide 
- ~-o located in principal cities, where «prvicc , and 

ilcftW — . . . cities, where 

^ - < » - " ' ^ ; ; , ^ ; ; " ; ; : . ; ; e - T i m e saving ̂ ^^fi^^izX^'^. 
w r i t e for. K":W?.*,e„Je at t lch professional card 

Architects. Please MVI^VJu S A . 
Write ' please attach pro.i.:,^.— 
lor Architects, r i e a ^^^^^ 

mi 
R O W E M A N U F A C T U R I N G C O . . 
9.̂ 9 Holton S t . . Galesburft, 111. 
Gent l emen: Please send me Free copy of your 72-pa(ie " T l m e -
savlnfi Specilication Book" for Architects , as advertised In 
Architectural F o r u m . 

Name 

.\d dress 

C i ty State 

^ot> e^tAe^ ^Dao2^ UA€I^/ 

J A N U A R Y 1 9 4 2 37 



T H E U N I T E D S T A T E S G Y P S U M C O M P A N Y 

P R E S E N T S A S T U D Y F O R 

A Park-School 
FOR POST-WAR AMERICA 

By P E R K I N S , W H E F . L K R & Wii.i.. arc hi lefts 

M C F A I > / . I : A N I C V K . K I - V , consultants 

- I t rr -
t" \ 

. - l i - V . , 

; - I 

PLAY QOOW 

A« Scparati" rlartr>r<)i»in-< otta';«'8 for each 
lower grade aids ailjiislment fnun luirae t<» 
H<ll<»()i. 

B * Nursery Sehool aii<l Kifi<ler<;;irli ii i <it-
I . i::'- ;in iiiilr|><-iidenl. -elf-sullii ieiit unit. 

C .̂ All rluHrtriMjms oricrili-d lo niciriiiii;; -,iiti. 
Interniediale frra<lcH hliare scparale play-
rr>om. 

I I . <;wiiiia>iiHU [ii;irun-.i for cliiiil ami a<iiiil 
usi'. I jipi-r ;^railes (-on tin lie act i \ i I \ program. 

E. Commii i i i ly TIoiis<' — C«mstant inter-
ass(vialion of cliildn ii arid adidts, \»<irking 
on arts, erafts. mnsie. drama, lileralnre, 
iniliii es a|i|ireriation of unity of all art and 
living. 



A l l C O I I I I I I u n i t y 
agencies in post-war America must accomplish more with less 
. . . contribute more than ever to a richer, ha|)[)i< r coiiiinuiiitv 
life . . . take less than ever from the taxpayer's dollar. 

Americans have wasted billions in overlapping school, park, 
lilirary, and recreational facihties that lie i<ilc half the lime. 

1 his study proj>oses focusinj: the educational, recreational, 
and cultural life of an American community on the < a m | u i s of a 
"Park-School." 

Here classrooms, workrooms, comnmiiiiy house, audiloriiiiu. 
public l ibrary, art gallery, gymnasia, play fields. gard«'ns. and 
outdoor theater are used by all the community, cliihireri and 
adults, day and e \ e i i i i i ; : . the year round. 

B y pooling resources, by sharing faci l i t ies , each agency 
sireiijrtliens the other in their common goal—preparing children 
for lietter living . . . pro\ iding a richer community life for them l<) 
«- i i t<T. Kach does its job better, more cllicicntly, at a lower cost. 



C O M M U N I T Y F A C I L H U : S 

p p : r k i n s , w h k e l e r & wii . i . 
Chit -ago a r r l i i l f c t s « l i o < o i i Ir i l iu ter l to tfu-
.•(lu. a l i < . i i a l p l a i i n i i i ! ; o f ( ; r i » * U la t id Sc l ioo l . 
AX'innetka. I l l inois . 

iM( !• \ l ) Z r : A N & K V I ; H I , ^ . . o i L s u l t u n l ^ . 
w h o (l«-vflo[><'<l " I ' a r k S c l i o o i s " in ( J i m r o r . 
l l l jno i~ . 

I . V N M I K . N C K l i . I ' K I I M N S 

K. T o o t ) >X I I K K I . K K 

I ' l i i i . i i ' ^̂  i i . i . , J K . 

J O H N M C F . \ D Z E , \ > 

K o u K i i r E v K R i . v 

C E N T E R O F A L E C O M M U N I T Y A C T r V I T Y 
is the large coiniiiuiiily lioiisf, itf̂  loiiii^r and lerrace 

the informal meeting place of t liiklrcii ami parents, of 

athleteH, scholars, craftsmen. Public lihrary, theater, 

art-craft .shops, music rooms, clubrooin.s, ami kitchens 

offer each member of i l ir (•i>!nmunil\ »>|i[»oriunilv for 

greater individual self-expression and richer ^rronp 

associations. 

CLASSROt>MS—(>< i i l e i s for I 

jirou th and ••xp«'rii n i <-. 

K i it-ndlv colors in Texoli le . 

Homelike character. Struc-

I H I T an<l materials ohvious 

to Nountiest chiUI. 

C o M M U M r V J . t ) U N G E — 

\ large , i n l o n i i a l c h i h r o o i n 

a ( l j < i i n i n g l i h r a r y . s o c i a l 

t e r r a c e , a n d i l o r i u i n . T h e 

In. a l o f a l l c o i n n i u -

n i t v so<'ial a<'liv i t s . 

Pi H L K . I . I H R V H Y - ( " i i i -

hined with s c h o o l r e a d i n g 

room. olTi ts ciii ltiri-M and 

a<liih> g r c a l c r c o m h i i i e i l 

r c s o i i r c ( ~ . A (I j a ecu t to 

c o m i m i i i i l N l o u n g e . in \ ite^ 

all lo enter. 

. V U D I T O R I U M — \ is i i idly 

a m i a C O I I s I i c a 11 V t h i s 

a>scmhl\ room mii>t serve 

equal ly well a s i \ - y e a r -

o l ( r> I f c i I at ion or t h e 
a i i i i i i . i l c o n c e r t of the 

low I I l)anil. 

S H O P S — A r t s a n d c r a f t s , 

for both e d u c a t i o n a n d 

recreation, are carried on 

>i(ie-hy-side to show the 

i i l e i i l i l y h c l M c e n handi 

craft , arts and fine arts. 

G Y M .N A S U M — Play rooms, 

and pliiy fields all empha

size wide i i idisidual par-

tici{)alioii more tlian spec

tator s[)ort>. Park Board 

operates pia\ grounds. 



C H I L D I S E A D l L I I S E 
C O N S T K L C T I O N yVND M A T K K L V L S 

Group and individual arts, 
crafta, music, study, play 
in an "act iv i ty" program 
in which children follow 
their interests, learnirif,' by 
doing. 

F -ven ing c lasses in l a n 
guages, <'itizcnslii|i. lili-ta-
ture , v o c a t i o n a l s tudies . 
• l iscus.s ion gr<)ii|)s, corn-
i r i i l t c e s , d r a m a t i c r c -
lii Mr^iils. music cliihs. 

Quick c;;rchs. wilh all s I i k I c i i I h on the •rroninl Mimr, iiiakcs i l 
[N>ssil>l(' to utilize the full I hr. lire protection pivea frame con
struct ioii> l i \ I'erforiilc-il !{(ii-klatli anil Red Top (ivpsutn i'iastcr, 
(Pg. 12, Sec. 9, Cat . I I , 1912 Swe.-t's.) for ( I ) safely, (2) low 
insurance rales and (3) lowi-r <'«>sts. All of llm hiiihiin^s, except 
the Community House, will hav<' wood slu<l exterior walls an<i 
wooil joist iliMirs and roofs. 

For llie (ionnnunity llousi- the walls of the auditorium are 
maMinr\ viitli w c m m I trusses su|>portin<; the riM>f and tlie audi-
loriiun ceilini;. 

I n d i v i d u a l , i n f o r m a l 
study, reading, discussion. 
Consultation lc;icli-
ers and parents. A place 
lor <lispla) inj; and \ ic\» in-; 
child work. 

Reading time and study 
periods, correct ive read
ing, story groups. Centra l 
clearing house for books, 
recordings , f i l m s , v i s u a l 
material for all ages. 

T h e peaks of school hfe 
c o m e h e r e . T h e c h i l d 
realizes his relation to the 
c o m m u n i t y as a whole 
through drama lies, music 
and visual ai<ls. 

O l d e r 

their hands for useful work 

hy m a k i n g mode l s and 

paintings for themselves. 

Y o u n g s t e r s become fa

miliar with handicraft by 

association with tools. 

I n d o o r s a n d o u t d o o r s , 
children learn individual 
and group sports will 
prove en joyabh' l i ca l l l i -
luiihliTS throu'rliont lilc. 

Here one pauses momen
tari ly , enroute to l ibrary, 
little theater, shop or gym 
to relax, read, chat, or to 
enjoy soft, recorded music. 

(General reading and circu-
lat i i ig l i l n a r y sti[)[i ie-
iiiciiied i i \ films, record
ings. Greater nsi ' s l i ; m i -
liiicd by proximity to all 
c o m m u n i t V recreat ional 
a< ti\ ity. 

M a x i m u m usefulness to 
the entire community the 
year round, dictates care
fu l p r o v i s i o n for l i t t l e 
thea ter s , l e c tures , con 
certs, forums, motion pic-
tm-es, and church services. 

Ai lu l t s enjoy h a n d i c r a f t 
and art hoi i l i io . work to-
licllicr. or \s\[\i their chil
dren, to make scencrv for 
the m i n s t r e l show, or 
Inrniture for corinntinity 

I l K U - C . 

Modest fees for basketball, 
handball, badminton, ten
nis, squash racquets, bil
liards and bowling help 
f i n a n c e expanded c o m -
nuinitv facilities. 

Exterior Walls 
Rxterior fai es of audiloriuni walls are of native stone i-\ee[>l for 
;^alile ' m k I S ; i m i I areas luiiler w iuilows, whieh are in < >riental Stnci-o. 
as shown in construction E W 2 on page I I , Catalo;; 14, Section 
'), 1')I2 Sweet's. The interior of the exterior walls are furred as 
shown in construction I \ \ 2(», on pajie 10 of (!alalo<; I t , S«f-
tion 9, 1942 Sweet's. 

I n all other huildinjis exterior walls are }j;euerally stuceo willi 
eontrastin;; areas in (ieiil simic . S.c i unstruclion l'',W 8, page I I , 
('.alalop I I . S<-" li(in I'M2 Swei-l's. ami pa^e .'10. same eataloR, 
for full eolor card. 

Partitions 
^ ood slml |i.irtitions with Perforated Uoeklalh and R<;d Top 
I'lasler and Red Top l'repari-<l Trowel Finish will provide a 
full hour lire rating. 

Ceilings 
I S (; i (.ti>iru( lion (! on page (i of (catalog I I, .Seelir.n 9, of the 
I') 12 Sweet's is utilized liiron;:hout tlie smaller huildJngs. I t pro
vides ample (ire protci liuri. and, when comhined with Red To|» 
Blanket Insulation (si-e helow), will make lh«; ec<momies of 
radiani healing all the more eff«'elive. 

Heat Insulation 
W illiifi the stud walls an<l in the joist spatt s Red Top In8ulalin<r 
RIankels (page 9, Catal<»;i I I. Sei iion 0, an<l Catalog 10, Se«'-
lion |0 , !'M2 Sweet's) inr-omhustihle an I enclosed with an 
< ffeelive vapor harrier on the warm side and \ apor permeable 
material or> the cold side provide a high degree of insulation 
prote'ctcd afjainst condensali<»n diHicuIlies. 1'or the (veiling of the 
,i-s< ridil\ room melal iToss furring, metal lalh and plaster with 
Red Top Blanket Insulation is indicated. ( Vsscmlilv ('A9, page 
7. Cat . I k See. Q, 1912 SweeFs.) 

Acoustics 
(!eilin;;s in ihi- < lass room huililin-is to he .Sahinili-. Xcousticid 
Plaster in Standard O e a m , and o r Oiiiclone (sec pag(! 6, Cat. 
52, Sec. 10, I<)I2 Sweet's) as scl.-eied. Auditorium and lihrarv 
to havi' Motif'd Aeoustone (pa-̂ e 2, (iat. 52. S<-c. 10. I')I2 Sweet's) 
ceiling wilh |iaint<-d Acou^lone walls. Shop and gymnasium 
acoustical Irealment to he P. rlalone ap|iro|)rialelv jiainli'd. 

Fainting 
The glossli^ss. colorful finish of Texolitc (Cat. 31, Sec. 17, 1942 
Sweet's) is ulilize<l throughout the entire pr<)jeei lo provide the 
"warm, friendly" colors. Stenciled silhouettes (black Texolitc) 
in appropriate juvenile themes are used in the w all dado«^s of the 
Kin<lergarten rooms. All painted areas to have a jirime eoat of 
k-Cemo Primer (Cat. 31. See. 17. IQt2 Sw.-et's). 

Roofing 
Twenlv vear huill up asphalt roofs wilh I " W ealherwiKnl Roof 
Insulation (< iai. 2.'x See. |((. I<) 12 Sweet's). 

U a S 
U N I T E D STATES GYPSUM 

Th/s famous trademark identifies products oj United States Gypsum—u berc 

jor 40 years research has developed better, safer building materials. 
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P R O T E C T I O N 

BLACKOUT 
(Continued from page H) 

An A N C H O R FENCE says 

to Saboteurs / jj^'* amakers 

Manufacturers on "Al l -Out" Defense pro
duction schedules require "all-out" protec
tion, too. A n effective way to keep out all 
undesirables is to install an Anchor Fence 
around the plant—and special A n c h o r en
closures within the plant, to keep all but the 
most trusted employees away from power 
stations, laboratories, chemical and material 
stocks and other vital points. 

An Anchor Fence permits storage of mate
rials outdoors—cuts expense for guards to a 
minimum. Anchor Fences can be quickly 
erected in any soi l , in any weather, even 
when the ground is frozen. T h e exclusive 
driven "Anchors" hold the fence erect and 
in line, resist terrific force, yet can be moved 
in case of plant expansion. 

There's an Anchor engineer near you, 
ready to consult with you at any time. Wri t e 
for his address and a copy of Protective 
Fence Catalog N o . 110. A n c h o r Post Fence 
C o . , 6635 Eastern Ave., Baltmore, M d . 

N A T I O N - W I D E S A L E S A N D E R E C T I N G S E R V I C E . 

FENCE 
1 8 9 2 - 1 9 4 2 Fifty Years o1 Service 

as sacking may be pressed into a bitu
minous emulsion spread over the glass. 
Since this type of installation offers con
siderable ro i s lancc to splintering, the 
War Department recommends it as "a 
suitable method for use on factory sky
lights." 4) Final ly , .several commercially 
available liquid composition materials 
which contain rubber latex — preferably 
prevulcanized or including vulcanizing in
gredients — may be quickly sprayed or 
brushed on glass. When dry, the material 
is both opaque and elastic and may be 
easily peeled or rubbed off. 

While paper and cardboard ob.souration 
materials should be applied to the inside 
of glazed areas to avoid deterioration, it 
is suggested that additional resistance to 
splintering may be obtained by .similar 
applicaticin.s on the exterior. .\Iai<ir limi
tations of these glass-coating obscuration 
methods are the impossibility of window 
ventilation during blackout and the elimi-
mation of natural light during the day. 

Shades and curtains of heavy building paper 
or opaque fabrics have the added advan
tage of flexibility — they may be adjusted 
lo admit natural li;j,lil during the day— 
and are currently recommended for use in 
dwellings and hotel rooms. T o insure 
complete obscuration, they should overlap 
the glazed opening by about 6 in. on al l 
sides. I f fixed at the top and weighted 
at the bottom, shades and curtains will 
return to their proper positions after a 
blast but they will not prevent the 
penetration of wind and rain nor remain 
light-tight if a breeze is blowing through 
ilie broken window. Moreover, they do 
not easily lend themselves to ventilation, 
are therefore recommended only where 
l)lackouts of comparatively short duration 
are anticipated. At considerable effort, 
these disadvantages may be overcome by 
the provision of light-trapping ventilators 
at head and sill and masking boards at 
ilie jambs (.see details, p. 9 ) . Portable 
curtains may be made by tacking rubber
ized cotton fabric to two wooden up
rights which may be wedged into the wall 
openings during a blackout and rolled up 
for convenient storage during the day. 

Rigid screens, panels and shutters, are un
questionably the most satisfactory means 
of obscuration—where blackouts are fre
quent and lengthy and where work must 
proceed despite them. Reasons: 1) They 
permit the opening of windows during 
blackout, thus diminishing the effect of 
blast and facilitating ventilation through 
built-in light-traps. 2) They will provide 
protection against the elements, if the 
glass is broken — an important factor 
since the immediate replacement of glass 
is foolish, if not impossible, during periods 
of frequent bombardment. 3) Hung elas-
tically on rings cut from tire inner tubes 

and secured in place by ball catche.s. these 
screens will blow out with blast but will 
remain against the opening and, if covered 
with stout materials, they may offer some 
resislanct- to flying pieces of glass. 

Low in cost, blackout screens may be 
easily constructed of any inexpensive, 
flexible light-weight sheet material that is 
not subject to warping. I f not rigid 
enough to stand by itself, the material 
should be mounted on a light wood frame 
and, in any event, its outside surface 
should receive one coat of oil paint as 
rain proofing. Recommended materials in
clude: corrugated fibre board and double 
faced corrugated board (may be used 
without framing in conjunction with small 
2 x 4 ft. windows) , such thick cardboards 
as container board and clip board, insula
ting wallboard about Vo in. thick, dense 
pressed building board about ^/'g in. thick, 
plywood of any grade and thickness, 
opaque fabrics backed with wire netting 
of ^2 in. mesh, and, with additional rein
forcement via cross battens and corner 
braces, thin box crate boards, bituminous 
roofing felt and plaster board. Strong 
liner paper, at least .016 in. thick, is also 
suitable for framed screens in windows 
which are well protected from blast and 
weather by nearby outside walls. While 
strong and fireproof, asbestos-cement pan
els are comparatively brittle and will 
shatter if hit by bomb fragments. 

Obscuration screens need not be heavily 
reinforced with elaborate framing. Says 
the W a r Department: " I f the frame can 
be carried in the hands without flapping 
or distortion, it is strong enough." While 
they will usually be tailored to fit snugly 
into the reveal between window and in
side wall face, the screens may also be 
applied directly to the window frame or 
the inside wall surface. 

Glass substitutes. T h e permanent replace
ment of glass with opaque, non-shatter-
able, weatherproof materials is costly but 
is the best solution to the blackout prob
lem posed by overhead skylights. Awk
wardly located, these glass areas are diffi
cult to treat with removable screens, diffi
cult to weatherpr»»of once broken, are 
dangerous from the standpoint of falling 
glass. Complete glass substitution may 
prove particularly feasible in flat-roofed 
industrial, commercial and apartment 
buildings where the skylights are small, 
widely separated and not ab.solutely e.s.sen-
tial for daytime illumination. In such 
cases the glass may be replaced by metal 
sheeting or bituminous covered boarding. 
Less satisfactory is the alternative pro
vision of a fixed weatherproof external ob
scuration, an adhesive coating on the in
side .surface of the glass and an internal 
suspendod protection a^;iins| falling glass. 

Light locks, or traps, such as those illus
trated on page 12. must be provided at 
all doors subject to use during blackout. 

I Continued on pane 44) 
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FOUR THINGS n SURE WATCHji!^ i were 

RECOMMENDING FLUORESCENT LIGHTING 
By a H Y G R A D E Lighting Engineer 

" T O O K around — and you'll see 
1 A fluorescent light today re
making American industry and 
commerce. If you haven't yet, 
you'll soon be recommending 
fluorescent for the plants, stores, 
offices or buildings you plan . . . 
for more hght and better li^ht 
from lighting current-

"To help you (1) recommend 
the best . . . (2) save your client's 

money...and (3) avoid headaches 
. . . I venture these four sugges
tions. They're right out of the 
greatest fund of experience in 
this field. 

"As a pioneer and leader in 
fluorescent lighting, H Y G R A D i i 
works on this basis: whether or 
not we build the most, we'll con
tinue to build the best. And in 
thousands of America's top plants. 

mills, stores and offices — that's 
being proved . . . psyijig out in 
better production, better sales, 
improved safety records, better 
earnings." 

WHAT COST? WHAT RESULTS? 
WRITE for the full story — told in 
astonishing facts and figures. Ad
dress: Dept. A F - 1 , HYGRADE 
Sylvania Corp., Salem, Mass. 

m. 
Every HYGRADE Fluor
escent Lamp and com
plete ready-to-install 
fixture is engineered, 
built and many-times-
i n s p e c t e d by HY
GRADE—backed by a 
40-year reputation. 

"Coa t ing" Lacnpi colU f o r i n f ln i t * care. Evan layman can te l l I t ' t prec 

Contlder t h i t v i t a l tact: Nearly 100 pal-
e n f i protect HtGllADl Lighting producltl 
Exlraordinary lighting «flicisnci« are ob
tained in Hygrode Fluoretcent lampi by 
tuning the ultra-violet energy to the 2537 
Angfttrom Units wove length effactiva in caut' 
ing the porous film (Hygrode Potent No. 
1,096,6931 lo generoit light as shewn in 
Hygrode-controlled Patent No. },1}6,7t7 
Hygrode products ore exclusively protected 
by o large number of other patents, including 
No. 2.301.817 and No. 1.982.131. 

ENLARGED CROSS-SECTION 

BEAUTffUL, 

ilGHT \ 

CLASS 

COATIIMI-1 

HERE-INVISIBLE 
ULTRA-VIOLET 

Rigid quality 
controls and 
ext ra care in 
m a n uf actu re 
result in supe
riorities you can 
actually see, in 
HYGRADE Flu-
orescentLamps. 

n i h i p . Each HYGRADE 
jactad to c ipact l 

Dul l reading — but It in twret aff ic iancyl Tha " t e a t i n g " rfeei It . . . 10/1000" of magic I Piner coat ing t ex tu ro makes the HYGRADE 
Lamp smoother than ord inary lamp. 

No fau l ty p a r l i or 
de la i l t — caui ing 
f o u l l y performance 
— in H Y G R A D E 
Fluorescent Lamps 
or f i x t u r e s . H Y -
CRAOE' i research 
deportment h a t . . . 
designed . . . per
fected ,. and built 
o u r o w n , . . ( o 
they're right! 

Snaking"? FlickerT Dark Spots? W o made be l te r lamp t o c k e l i . The HYGRADE Miras ta l Starter 
—for proper s tar t ing. 

Even a f iner coating for 
fixture reflectors I 

HYGRADE provides 
the equivalent of a 
specially engineered 
installation for any 
need. All HYGRADE 
Fluorescent Lighting 
Equipment is approv
ed by Underwriters' 
Laboratories, Inc. 

HYGRADE'S line of complete fixtures meets any industrial or commercial needs. 11 s ixes . . . 11 co lo r s . . . I n HYORADE Piuorescent l amps . 
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For pleasing 

interiors... 

REDWOOD 
Paneling! 

BLACKOUT 
(Contimii'tl jrom page 42) 

Redwood goes far beyond the cus- • 
tomary requirements for inter ior 
)anf ls . I t s exquisitely r i ch color, 
)eautifii l grain an«l satin-smooth 

siirraccmakeati iiiic(|iiallf .Id.-cina
tive background. It i s a wood of 
charaeter,contribnling to graceful 
l iv ing, adding distinction to yonr 
designs. A s k us for special infor
mation on Redw(M^d for interiors. 

A U.S. Government bulletin says: 
"Perfect boards of audi wi.iiliatnl 
may be lia.l in Rf.hv.xi.l lliat paiicls ol 
nearly any size may be had from a single 
piece—ihewoci warps practically not 
at all, shrinks little an. disfignration 
from swelling need not be feared." 

^California 

Association 
San Francisco 

AlsoofficesinNew York Cily,L(>sAnf:eles 

Where the entrance is a single door, the 
width of the light lock passage sli.ndd 
ordinarily be 2 ft. 3 in. Screening par
titions should extend to the ceiling or be 
capped with a hood, and al l surfaces in
side the lock should be painted a dull 
black. 

INDUSTRIAL BLACKOUT 
Because their continual operation is essen
tial to the war effort and because they 
are largely enclosed willi glass, factories 
present tough obscuration [)roblems. These 
problems nmst be c .nn| i l . l. ly solved to in
sure the feeling of security and confidence 
among the workers and, in turn, the maxi
mum production and efficiency of ma
chinery. 

A t the present time, only the simplest, 
least expensive types of obscuration (paint 
and screens) seem warranted, but prep
aration should be made now for more 
permanent blackout installations which 
will offer protection against blast, flying 
pieces of glass and incendiaries as well 
(see pp. 38 and 4 2 ) . A l l necessaiy 
measurements of glazed areas should be 
recorded, plans should be drawn and ma
terial cpiantities tabulated, for, unlike in
stallations in dwellings, offices and stores, 
factory blackout treatments are not easily 
improvised. In addition to obscuration, con
sideration should be given to the isolation 
and protection of inflammable materials, 
which, if touched off by a bomb, will mdlify 
all other efforts at industrial blackout. Spe
cial protection is also in order for tele
phone switchboards and other ei-smlial 
elements of communication and control. 
If expansion of the plant is proposed, the 
feasibility of windowless and bomb-resist
ant construction should be carefully 
studied. 

Before preparing for the blackout of an 
industrial plant, under today's conditi.ni^. 
decision must first be made as to whether 
daylight is essential to operation. (The 
fact that most plants are now operating 
efficiently at night is an indication that 
daylight is usually not essential.) I f not. 
the glazed areas may be permanently ob
scured with paint. Spraying is quicker 
and cheaper than brushing, and applica
tion to the exterior surface wil l prevent 
reflections, assist in camouflaging the 
plant's existence. 

A suitable one-coat exterior blackout 
paint may be comprised of 100 lbs. of 
black ground in oil, 50 lbs. of paste dryer, 
2 gal. of turpentine, V2 gal. of boiled l in
seed oil and 1 pint of terebene. T h i s will 
produce about 10 gals, of paint and will 
cover 700-800 sq. yds. at a material cost 
of about $18, or less than 3 cents per sq. 
yd. I t is removed by a mixture of .5 gals, 
of benzene, 3.3 gals, of acetone, 15 lbs. of 
paraffin wax — a total of 10 gals. While 
they are equally suitable and may be re-

I Continued on piiae 46) 

E L J E R 
FIXTURES 

P I E A S E E V E R Y O N E 

ARCHITECT AND BUILDER 
I'lljcr Hl>li?H n.id ileNiRiiH are viirird iiml M:r. 
H i i l i l i r l A Hirikiiig ciiHCiiihUr fur every |>lu.i. 

PLUMBER 
Mr. I'liiiiilier (lickr I'Jjrr Imil 'l lie line i» eniii-
jilete . . . easy to wll . . . cany to install'. 
Anil lie kiiowM tlicre'n none bellcr-li.iiltl 

HOME OWNER 
Kljirr l i lH llie Iniine owner'n idea of llie perfiH't 
liallirooiii—^nioilcrn, i iiliirfiil, liixiiriiHiB! 

I f you do not liavi" our up-lo-.lat.' catalog, it 
will be gla.lly sent on r. >pi< >t. 

Our ni-w an.l colorful bookl. t. "Fi\tur<-s 
of Beauty and Distinction", illustratc.l. is 
cramm.'.i full of sparkling ideas anil inspira

tions wlii<di may be help
ful in plaiuiinii your bath
rooms. It's F R E E for 

the a^UilI^'. 

ELJER CO. , Ford City, Pa. AF.12 
Plaasa icnd "Flxtur«i of Baouty and DUtlnctlon" 

Name 

Address 

Gty. 
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AN ADVERTISEMENT THAT WILL 

HIT HOME WITH 
HOME BUYERS 

% T h i s ail is our <»[" an <•)r-cali-liiii^ 

serif's that's si'lliiiji \ . S and 

G a s a | » | t h a i i c f s to i i i i lhon^ <tl | ir i ) .^ | ic i i i \ 

hoTiio l i i iMM-- . . . riKiiiv riiihl in voiir 

nciiilihorliood! Put ( i a s to work 

H ' l l ing homes for y«>ul Hii i ld i l into 

\ o i i r homes f m m now «>n . . . it's 

the iiKisI n i t l f l v (HTcpliul modern furl! 

"Jm liiu <Ii-riJnl thai he in llii 
lo nrlrct ciiii new ran)^—mi 
he's lookm|! 'rm nvrr in 
3 ver> bin weyl 

miii«Tnl IS muLiii); .ilmul llir 
iroimmy ami eHii'ienry 
I if Gus on i liirl . . . 
ihr clrannew iif 
You'd think. 

he wa» lellinp nii- •••raclhing— Bless him! 

one 
I fuuld havr told liim m llir <l«rl 
wp'd get a (ias rangr —lircausr 
I »anl ihr <|w«il ul (riw . . . 
tlir instuiit high lifat ol (ias llial 
"lartn ihiiigK ('••nkiiifi iii a jilTy . . . 

any drgrer iif hral I waiil — 
Wei'suT an uj»-lt>-lhr,minuti* Gai, range 
will lavr me nn end 
of iimr and work. 

Because rvc gnl thr lir,iiil\ I uani 
nil pifked mil —iiiiiliilriiiiallyl" 

'"""'a.H"r;J,,'"''''-'''''-'-''i''-o.'(erx. 
"" '"nial i r li„|„ • ' 

•'•v-t..,;, • • • 

\\ ll,ll Mill! Ill' 
i> x\w fai l that a Ca 
will last fur veani . 
wiiii'l neiJ .ii-lly 
riial Ca> v n ire i. 

ilr|ien«lable—year in. vrar out — 
I I I any wralhrr! 
Ol iiiuri-e I liBV I K ' I ' I I thinking 

. I I M I I I I (he .tat'lt ]iiii-\ Nirakii . . , 
llir woiwlrrlul hixruils 
Jraii i-iiuld lurn out >iii a new 

range —i'itnfxlenlinll\' " 

-i"'''i./,r,;;,'r"'«'l> 
• "flfc-."' "rli'ir.l 

•nilmir̂  j , 
p"f"'nia„,.,"';;"" iiir 

"̂ ---̂  -11^""^^'°-^^^ 
— - — " O U S E 

F U L L P A G E 

F O U R C O L O R 

A D V E R T I S E M E N T S 

L I K E T H I S 

W I L L A P P E A R 

I N — I . i f f • GO<K1 
oii.'it'kft'pinjr 

Latlii-s" Home 
Journal 
McCal lV 
l?i l It r I l itmcs 
a m i ( i a r d f i i H 
\ \ Oman's Momc 
('(inipaiiion 

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

J A N U R Y 1 9 4 2 45 



BLACKOUT 
(Continued from page 44) 

To the non'technical buyer, one make 
of Fluorescent equipment may look so 
much like the others that he can only 
Huess which is the R I G H T one to 
choose. As a result, many an inferior 
fixture has been selected just because 
it "cost a little less." 

But gradually, as utilities and archi
tects spread the facts, more and more 
business men realised that the real 
bargain in Fluorescent hghting is the 
B E S T E N G I N E E R E D J O B . That is 
why so many leading firms are now in
sisting on L I N O L I T E — t h e equipment 
that is £nj;inccrcd for Performance 
and Guaranteed for Satisfaction by 
F R I N K , pioneers in Fluorescent hght-
ing and leading manufacturers of 
lighting equipment since 1857. 

Mai! the coupon below for our new 
brochure of Frink installations and 
valuable Fluorescent engineering data. 
It shows why it pays to 

" D O I T R I G H T W I T H 

iiJVOiiTr 

The FRINK Corporation 
and subsidiaries 

Barkon-Frink Tube Lighting Corp. 
Sterling Bronze Company 

''''•-•c «:„d '•on« /.land c L M ' ' V 

N A M E . . 

A D D R E S S 

C I T Y . . . . 
A P 

moved more easily by peeling, "elastic" 
paints are considerably more expensive, 
cost about 25 cents per sq. yd . A satis
factory one-coat blackout paint for in
terior use may consist of a pigment of 
carbon black and filler (57 per cent by 
weight) and a medium of four parts gum 
and oil to 6 parts volatile thinner (43 per 
cent by weight) . 

Another recommended method of per
manent industrial obscurati<in i» the 
brushing or spraying of glazed areas with 
a heavy asphalt emulsion a|)plied cold to 
the exterior surface. While still wet, it 
is covered with a treated reinforcing 
membrane and topped with two more 
coats of the emulsion. Total material 
cost: about 30 cents per sq. yd. 

In plants where daylight is deemed es
sential, obscuration may be obtained by 
the installation at night of any of the 
various types of framed screens di-scussed 
on page 38. The screens would natur
ally be larger than those used in residen
tial and commercial buildings, but should 
not be too large for convenient handling 
and storage. 

If the frequency of blackout and possi
bility of raids should increase, the costly 
installation of mechanically operated 
hinged and sliding shutters would be 
necessary for "daylight" plants (see p. 
1 1 ) . Under these same air raid conditions 
and where daylight is non-essential, glass 
substitution (see p. 38) is the best answer. 

No matter what method of industrial 
obscuration is adopted, natural ventila
tion will be almost impossible at night. 
I f blackouts are apt to be lengthy, forced 
ventilation must be provided. 

Smoke control. .A, definite indication of in
dustrial activity, smoke is visible at night 
and may therefore defeat the purpose of 
blackout. There are two solutions to this 
tough problem, but neither should be en
trusted to blackout amateurs as may most 
forms of light control. If smoke abate
ment is the solution recommended by 
civilian defense authorities, the problem 
should be handled by smoke control 
boards and technical combustion experts. 
The second solution is actually a form of 
camouflage whereby additional smoke 
sources are created to conceal likely tar
gets or decoy smoke sources are estab
lished to confu.se enemy airmen. Under 
the decision and direction of military au
thorities, this deceptive smoke may be 
generated from such fixed positions as tall 
buildings, captive balloons and existing 
factory chimneys or by mobile equipment, 
including trucks, automobiles, railroad 
trains, airplanes, blimps and boats. 

Glow and glare control. Another knotty 
blackout problem is presented by steel 
mills and their slag dumps, the glow from 
which is frequently visible for more than 

(Continued on page 48) 

DO YOU HAVE 

DEFENSE PROJECT FACTORY 

PUBLIC BUILDING FARM 

RESIDENCE 

THEN WeST DODO CAN GIVE YOU 
RELIABLE PROTECTION AGAINST 
A LEADING CAUSE OF FIRE! 

^ Without lightning protection 
there is no complete defense 

against loss from fire. For records of the 
National Board of Fire Underwriters' 
prove that lightning ranks at the very top 
as a source. 

In times like these, when all America is 
striving to conserve resources ... when re
pairs or replacement may be difficult and 
expensive . . . full defense against the 
hazards of fire takes on new values. 

Lightning protection is so easily ob
tained and the National Fire Protection 
Association states, "There are few fire 
causes against which so reliable a defense 
is available." 

West Dodd materials and methods of 
installation are approved by the National 
Board of Fire Underwriters', the American 
Institute of Electrical Engineers, and other 
competent authorities. Widely used on 
National Defense Projects for lightning 
protection and static control. INCONSPIC
UOUS West Dodd applications ore avail
able for every type of building at mod
erate cost. 

Investigate today. Write West Dodd, 
the oldest name in lightning protection. 

WEST DODD 
L I G H T N I N G C O N D U C T O R C O R P . 

420 LEXINGTON AVE.. NEW YORK CITY 
G O S H E N . I N D I A N A 

F R E E 
ei t imat ing ond engineering iervi< 

chitecti on in t t a l l a t ion i when inc 
ii accompanied by blue prints of o i l elevolions 
roof detail showing location of soil pipes, metol ' 
i lolors, etc. Wr i te for li terature. 
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ARCHITECTURAL 
CONCRETE 

Jan. 

WASHINGTON NATIONAL AIRPORT 
Statesmen, diplomats, big business men, 
little business men, doUar-a-year men, and 
all the thousands who fly in and out of the 
nation's busy capital city these days, pass 
through America's most beautiful airport 
administration building. 

It's all Architectural Concrete—outside 
and inside. And there are five architectural 
concrete hangars now rapidly nearing com
pletion—to serve the planes that use the port. 

Speed and economy of construction, and 
the availability of concrete materials make 
architectural concrete the No. 1 medimn 
for the hundreds of vitally needed airport 
facilities. 

For more information about architectiu-al 
concrete for all kinds of airport structures, 
call on us. (See Sweets 4 45.) 

PORTLAND CEMENT ASSOCIATION 
Dept. 1-7, 33 W. Grand Ave., Chicago, III. 

For Waihinglon National Airport Buildingt — Louit A. Simon, 
luperviting arciiiloct; Howard L. Cheney, contulting archilecl; 
Neal A. Melick, tuperviting engineer; John McShain, contractor. 

y. r 
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A nationally known, major feature that helps to sell and 
rent property at a better figure, Wall-Tex uniquely meets 
today's demands in low-cost planning for practicability, 
extreme economy and recognized "salable" quality. 

Controls C r a c k s 
Ti ic protective wall-canvas base of W a l l -
Tex gives it a plus feature not available 
with other types of wall covering or 
decoration. W a l l - T e x effectively controls 
the plaster crack nuisance. It strengthens 
plaster to eliminate most cracks — hides 
many that do occur. It can be used 
successfully over wall-board construction. 

Repeatedly Washable 
Wall-Tex's beautiful patterns and colors, 
multi-coated on tough fabric, provide a 
time-resisting finish that can be washed 
with soap and water season after season 

fur years. This washabilily feature is 
particularly desirable in kitchens and bath
rooms where grease smudges, stains and 
water spla.shes frequently soil walls. 

People Know It — Want It! 
Sixteen years of consistent national ad
vertising has established Wal l -Tex with 
the public as a leading plus value feature 
in home construction. Because it increases 
property value and because it costs much 
less than most other recognized features. 
Wal l -Tex deserves your consideration 
for modernization projects and defense 
ilwelling units. Columbus Coated Fabrics 
C orporation. Columbus, Ohio. 

SEND F O R I L L U S T R A T E D F I L E F O L D E R ! 
Get this special Architects' and Builders' folder that gives you 
complete information on U'all-Tc.v. Fits readily into your file on 
building materials. 

How. Wh«rc to Use ^ W'"*̂ " 
Wall-Tex ~ How to 
Apply It • How to I Columbus Coated l-'ubnc? L\>r|>ui'ation •̂ •̂  ' •Dept. AF-12, Columbus, Ohio 
Fijjfure Cost. Actual I v̂ ,_ y,^^ ,„ j,^, .„ „,,,. uaii--iVN 

Sompies of Decorative 
Styles. Stiffened 

Convas. Lining Cioth 

BLACKOUT 
(Continued from page 46) 

25 miles under good weather conditions 
(fig. 4 p. 7) . Glow also results from 
these industrial processes: sugar refining, 
oil and gas "'mining," oil refining, coke 
production and brick and pottery baking. 
There is no general method of preventing 
glow or glare; but the logical first step 
is to rearrange tlie sequence of the various 
industrial operations, if possible, so that 
the phases producing glow will take place 
during tlie day. Further steps are sug
gested by methods employed successfully 
in Europe where 1 ) blast furnace glare 
and cupola top flames have been screened 
with large fireproof louvered hoods car
ried over the charging platforms, 2 ) 
glare from inspection holes, slag pipes and 
other side openings in cupolas have been 
screened with large .sheds, 3) light from 
kiln chimneys has been obscured by a.-"-
bestos sheet baffles, 4) open hearth fur
naces, soaking pits and foundries have 
l" «'n blacked out by building louvered side 
walls and large roof overhangs. For sugar 
refineries, the War Dejiartment suggests 
that methods be developed for drawing off 
sugar being processed, so that boiler fires 
may be extinguished without damage to 
refinery equipment which caking of the 
sugar woiJd otherwise produce. And. 
since heavy gasses released from oil fields 
without flaring do not rise rapidly in damp 
weather and therefore constitute a fire 
hazard, it is suggested that operators 
might prepare for blackout either by 
closing gas wells or by extend in j: flare 
lines with 40 to '•}{) ft. ri-i r̂ -

PUBLIC RESPONSIBILITIES 
Besides its many preparatory functions, 
including the passage of blackout legis
lation, provision for blackout enforcement 
and coordination of its own civilian de
fense activities with those of military offi
cials and surrounding communities, a 
local government is responsible for the 
blackout of all publicly owned light 
sources. A wide field, this covers school 
buildings and court houses, airports and 
docks, street and traffic lights, power and 
water works, sewage plants and garbage 
dumps, transportation facilities and illu
minated directional signs. Moreover, the 
local government is responsible for the 
marking and the lighting of many 
publicly owned objects which must be seen 
even in blackout — curbings, street ob
stacles, directional signs, etc. Typical 
.solutions to a few of these special mu
nicipal blackout problems are illustrated 
cm page 13; blackout of municipal build
ings may be accomplished by obscuration 
methods already suggested. Suflice it to 
say that, since a local government will 
automatically set an example for the gen
eral public, it must be beyond reproach in 
its blackout provisions and must be even 
more stringent with itself than with the 
public in the enforcement of blackout. 
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F O R T H E C O M P L E T E 
R E F R I G E R A N T C Y C L E 

G-E CONDENSING UNITS 

Water or air eooled. From 1 l<> 
60 hp. May he used in ni\ilti|tle. 

. . G-E EVAPORATIVE 
CONDENSERS 

• • 

III lu l i raiijie o f s izes I'roiii .'i li> 
r.d Ions of re fr i f i era l ion « a|)acity. 

. G-E COILS 

(liitiiph'te range of coi l s for 
every heating and cooling need. 

. . . to simplify proper selection 
of s team coils 

Tliof ( t - I ! data sheels are not' run-
<>f-lhe-iniir*sales material.ExrcjiI i<m-
ally informative, they are jiarl «>f a 
-rric* lhat saves valuable time, ̂ im-
|ililns work. They are easy to read; 
easy to use. 

There are many product reasons, 
too, why you will find it profitahlr 
\>> >pecify General ElectHc. 

All G-E surface is electro-thermal 
bonded to provide a lasting and 
efficient thermal contact between 
-urface of tuhing and collar of fins. 
Wrought copper hea<lers. Each G-E 
Steam Coilassenil)ly includes: finnetl-
lubc heat transfer surface, wroii2,lii 
copper inlet and outlet headers. FPT 

inlet and outlet connections. sleeT 
tube sheets at each end of coil and 
c enter tube supports on long coils. 

A vailable in all stock sizes — 
also tailor-made** 

Effective tube len;.'lhs can be pro
vided in any length up to 144 inches. 
S|.ei ially designed coils may be sup
plied in any given face height,length, 
fin spacing or fin thickne8«, tube 
size or tube wall weight. (Defense 
[Mir[»oses, only.) 

Turn to G-E surface for all heat
ing and cooling applications. For 
information helpful lo you. send 
<(m|Mtii lu-hnv. 

G E N E R A L m E L E C T R I C 
( ; K M : H A 1 . e l e c t r i c C O . , Div. 2 3 5 1 , Bloomlicld, >i. . 1 . 

ri.M-e >eii(l me the liexs ^|.-,ilil inll . ;i |,i |n;̂ ll.- l.; t .. 11. i ri i - i 11iiinl fi;il;i ; 
a|Mirati\e eonilenser data • 

\iinn 

l.l.lr 

CilY- .('.t>lllll\ .Sidle. 

N U 1 9 4 2 49 



Q -

Qfickf 
Now you can "Specify Speed" and get "50 square 
feet of factory wall every 9 minutes." With the 
suddenly imposed demand for new plants and 
additions . . . "black-out" or "dayhghted" . . . the 
speed of Q-Panel erection and the enduring 
qualities of Q-Panel construction will be factors 
in the all-out effort. 

Each Q-Panel Section is a complete insulated 
structural unit, cut to the proper length and 
furnished in widths that facilitate easy handling 
and rapid placement. Interlocking lips on the 
edges of each section automatically lock them to-

T H E I D E A L M A T E R I A L 
gether when fastened to the structural frame
work of the building. Q-Units for floors, roofs 
and partitions are placed with equal speed. 
For each of these uses they provide a per
manent and most durable form of construction. 

This 2 3 - A c r e A v i a t i o n 
Plant at Dallas was built in 
105 days for North Ameri
can A'viation, Inc., J. Gor
don Turnbull, Consulting 
Engineer; James Stewart tS 
Co., Inc., General Con
tractors. Q-Panels were 
also used in the 32-Acre 
Plant for this company at 
Kansas City. 

R O B E R T S O N 



F O R " B L A C f C O U r ^ B U f L D / N G S 
Q-Panel construction is well suited to use in a wide 

range of structures . . . aircraft buildings, munitions 
plants, powerhouses and other types of manufacturing 
buildings. It facilitates winter building because 
it is "dry" construction. No waiting for wet ma
terials to set, no fire hazard from combustible forms. 
It is a permanent form of construction, for Q-Panels 
have a 100% salvage value. 

Further details in addition to the cross section shown 
opposite -will be gladly furnished together with cost 
estimates. 

H . H e R O B E R T S O N C O M P A N Y 

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

m 

P A N E L S 



B O O K S 
iC.onlinmul from pnpe 2 0 ) 

T H E NEW G A R D E N E N C Y C L O P E D I A . 

Edited hy E . L . D. Seymour. Wm. H . 
Wise & Co., New York. 1348 pp., about 750 
illustrations. S% x 8%. Cloth, §4.00. 
Leatlier, $5.00. 

A revised and enlarged edition of the 
well-known reference book. Subject mat
ter is arranged alphabetically, in standard 
encyclopedia fashion, and is thoroughly 
cross-indexed. Descriptions are non-tech
nical, and cover plant material, soil 

preparation, etc., with great completeness. 
The residential architect who concerns 
himself with the surroundings of his 
houses will find this an exceedingly valu
able one-volume reference library. 

U N r r COSTS o f s c h o o l b u i l d i n o s , 
hy Henry H . Bormann. Bureau of Publica
tions, Teachers College, Columbia Univer
sity. 83 pp. 6Vi X 9V4. $1.60. 
The Teachers College publications on 
school and classroom design form a very 
valuable body of data. This new study, an 
analysis of methods of estimating costs, 
is the latest in the series. Nine methods 
of computing costs are investigated in 
considerable detail and their advantages 
and limitations discussed. .Methods of 

The Baicol OVERdoor 
E L E C T R I C 

D O O R O P E R A T O R 

To eliminate ilie slowness and 
effort of hand operation, these 
motor-driven units can be used 
on sliding, swinf̂ ing, steel roll
ing, or overhead doors, and on 
sliding and swinging gates. 
Write for further pariiculurs. 

A!££rS REQiUIREMEHTS Of 
INDUSTRIAL SERVICE 
T A R G E D O O R S in manufacturing plants pet the 

hardest kind of use, especially in these days of 
accelerating production. A factory door must be 
able to stand constant use and abuse, always operate 
smoothly and quickly, and need only a minimum of 
maintenance attention or cost. 'This, on its record, 
the Biircol OVERdoor ivill do. The record shows 
hundreds of instances of highly satisfactory perform
ance on truck-entrance doors, railway spur entrances, 
loading platforms, interdcparmicntaJ doors, large 
garage doors, and the like. Y o u can specify the 
Barcol OVERdoor for these hard-service jobs with 
certainty of satisfaction. 

See Catalog in Sweet's (Architectural) 

BARBER-COLMAN COMPANY 
112 M I L L S T R E E T • R O C K F O R D , I L L I N O I S 

S/lieS. INSTALLATION. AND SERVICE REPRCSINTATIVES IN PRINCIPAL CITIES 

comparison and research procedure are 
described. 

OLD CHiCAQO H O U S E S , by John Drury. 
The University of Chicago Press. 518 pp.. 
illustrated. 61/0 x 9VA. $4.00. 
A sentimental journey through the resi
dential anhitecture of i9th century Chi
cago, more interesting for the people than 

LOUIS SULLIVAN'S HOUSE 

their houses. The illustrations, which leave 
a good deal to be desired, show the usual 
hodge-podge of styles characteristic of the 
period and include a few buildings of 
more lasting interest such as the Robic 
house by Wright. 

A R T T O D A Y , by R . Faulkner, E . Ziegfeld 
and G. Hi l l . Henry Holt and Company. 
New York. 358 pp., illustrated. 6̂/2 x 9\4. 
$2.60 College edition, $3.50 Trade edition. 
I n their preface the authors comment on 
the phenomenal increase of interest in the 
arts during the past few decades. This 
book, which covers almost every phase of 
esthetic activity, not only gives substance 
to this observation, but is in itself signifi
cant evidence of the maturity which has 
accompanied the steady growth in popu
lar interest. Unlike its many predecessors, 
it indulges ia no dry recital of names. 

HANGAR AT ORLY 
places and dates, employing instead a far 
more rational approach which discusses 
the arts against a triple background of 
human needs, problems of design, and tlic 
possibilities and limitations of materials 
and processes. Within such a framework 

'Continued on page 56) 
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Jammpii Door 
Jitters* 

w i t h Laux K £ 2 
T R A D E M A R K R E G . U . S . P A T . O F F . 

SW E L L I N G and B I N D I N G , due to moisture .ib.sorption 
in millwork. .sa.sh, doors, floors, cabinet work, plywood 

. . . can now be controlled by first applying Laux R E Z . 
Laux R E Z penetrates into the wood fibre, leaves a tough 

naler-repellcnt barrier on cell walls . . . and so controls 
moisture absorption, swelling, grain raising, loss of dimension. 

Also, Laux R E Z contains a potent toxic that controls 
dry rot, fungus growth, stain, decay. 

Do as thousands are doing today . . , get positive low 
cost protection . . . demand Laux R E Z on wood construction 
and wood products everywhere. 

R E Z is applied with brush, spray or dip treatment. Dries 
quickly and makes a perfect base for paint or stain. Paint, 
hardware or lumber dealers can supply R E Z , or write your 
nearest Laucks office for complete information. 

REZ is to Wood 
as 

Rustproofinq is to Metal 

LAUCKS WOOD PRESERVATIVES 
D r y rot, moisture, stain, decay and other types of wood destruc
tion are controlled by a series of Laucks preservatives for use in 
Iarge-.scale industrial application. Each formulation is designed 
to do a particular toxic or water-repellent job on siding, plywood, 
etc. Many meet N . D . M . A . or We.stern Pine A.ssociation require
ments. Write today for F R E E descriptive brochure. 

I . F . L A U C K S , I n c . 
Seattle. 911 Western Ave., Div. A Los AnReles, 859 E. 60th St., Div. A Chicago, 6 N. Michigan Blvd., Div. A Portsmouth, Va., Commerce and Broad Sis., Div. A Vancouver, B. C, Granville Island, Div. A 

T O M O R R O W ' S H O M E S 

any s i z e . . . . any style 

W I L L BE PREFABRICATED 

Throughout the country today you can witness the 
coming-of -age o f prefabr icat ion —the method of con
struct ion respons ib le for a large percentage of defenst 
hous ing . 

L e a d i n g the prefabricated field is H o m a s o t e Pre
c i s i on -Bu i l t C o n s t r u c t i o n — t h e system p ioneered by 
H o m a s o t e C o m p a n y i n 19.^5 a n d a l r e a d y usee 
in $6,000,()()() of archi tec t -des igned private homes. 
H o m a s o t e P r e c i s i o n - B u i l t H o m e s feature the use ol 
Homasote—oldes t a n d strongest insu la t ing a n d build
ing b o a r d on the m a r k e t — f o r extra strength . . . tight 
sure insulat ion. H o m a s o t e prevents dangerous chip
p ing , fa l l ing plaster . . . e l iminates ugly w a l l joints 
and batten strips through the use of large sheets (up 
to 8 ' X 1-4'). T h e s e large sizes are essential to satis
factory pre fabr ica t ion . 

T h e architect has complete f reedom of des ign wi th 
H o m a s o t e P r e c i s i o n - B u i l t H o m e s ; they may be o f 
any size . . . any style — a n d i n any section of the 
country. H o m a s o t e P r e c i s i o n - B u i l t H o m e s are built 
by loca l labor , of s tandard , quality materia ls — pur
chased local ly . T h e y are ideal for private home con
struct ion . . . large-scale rea l estate d e v e l o p m e n t . . . 
employee h o u s i n g . . . s lum c learance . . . tourist camps. 

At the end of the present nat ional emergency , 67 
fabr icat ing plants throughout the country w i l l supply 
architects a n d bui lders w i t h H o m a s o t e P r e c i s i o n - B u i l t 
H o m e s , for non-defense purposes . T h e n , m o r e than 
ever before, H o m a s o t e P r e c i s i o n - B u i l t H o m e s w i l l 
represent the utmost in value for the b u i l d i n g dol lar 
- t h e vital key to the smal l -homes market . 

911! 

H O M A S O T E C O M P A N Y • • • T R E N T O N , N . J. 
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BER-OID 

T H E S H I N G L E Y O U A S K E D F O R ! 

® 

You wanted an asphalt shingle 

of OUTSTANDING BEAUTY 

Timbergrain is! It i.s revolutionary in its 
beauty! All say,"It's the most beautiful 
asphalt shingle ever made." 

You wanted ROUGH, RUGGED 

TEXTURE . . . EYE VALUE! 

Timbergrain has it! Timbergrain's tex
tured surface, in two-toned coloring, 
is rough, rugged, huilt-jif)—providing 
unusual transverse shadow effects! 

® 

® 

You wanted 
DEEP SHADOW LINES 

Timbergrain's thick-butts are accentu
ated by deep, black, bnill-in shadow lines, 
intensifying shadow depths on roof. 

You wanted CHARACTER and 

MASSIVENESS 

Timbergrain's extra-thick butts, with the 
deep shadow lines, provide a roof of 
character, distinction and massiveness. 
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TODAY'S MOST TALKED ABOUT 
ASPHALT S H I N G L E / 

A p p r o v e d by the bui ld ing profession 
for its new and revolut ionary features 

' G o all-out for enduring beauty in an asphalt shingle!" 

That was the request made to Ruberoid by the building 
profession and by home owners. 

Timbergrain answered that challenge as no other shingle 
has ever done. And today—months after its introduction— 
Timbergrain is still blazing a trail, making new friends by 
the thousands. 

Timbergrain has everything the building profession asked 
for in an asphalt shingle. A textured stirface, in two-toned 
coloring, that is rough, rugged, built-up, providing trans
verse shadow effects. Thick-butts, accentuated by deep, 
hhck,built-in shadow lines. Character. Massiveness. Strength. 
Extra weather protection. Fire-safety. 

Read—on these pages—each one of the five features that 
make Timbergrain so outstanding. And remember, this 
shingle comes in four attractive color blends—Greentone, 
Redwood, Bluetone, Slatetone. 

For new homes—or homes being remodeled—Timbergrain 
is the year's sensation! Recommend and sell this style leader. 
Write for colorful folder and complete information. 
Address Dept. AF-1, The Ruberoid Co., 500 Fifth Avenue, 
New York, N.Y. 

® You wanted INWARD LONG LIFE 
and DURABILITY 
Timbergrain—made of time-tested materi
als—provides great strength, more weather 
protection, more safety, longer life. Tim
bergrain is also fire-safe.* 

•.Approved by Buard of Fire Underwriters, Inc . . Class " C " Label. 

C h e c k These 
E x t r a o r d i n a r y 

F e a t u r e s ! 
Time Honored Ruberoid Q u a l i t y 

Rough Rugged B u i l t - u p S u r f a c i n g 

C h a r m i n g T w o - T o n e C o l o r s 

Deep B l a c k Bui l t - in S h a d o w L i n e s 

Extra H e a v y Th ick Butts 

Extro S t reng th a n d W e a t h e r Protect ion 

S P E C I F I C A T I O N S : 

Size each Strip 12"x36*' 

Av. approx. weight per square 250 lbs. 

Strips per square 80 

Bundles per square 3 

Exposure 5" 

Headlap . 2" 

A v a i l a b l e In G R E E N T O N E , R E D W O O D , B L U E T O N E 

a n d S L A T E T O N E B L E N D S 
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B O 0 K 
(Continued from page 52) 

it is possible, for instance, to study city 
planning and ceramics as related activi
ties, or to compare with sympathetic 
understanding churches built five hundred 
years apart, or to consider amateur pho
tography with the same seriousness as 
Romanesque sculpture. The advantages 
of this contemporary approach to the 
critical analysis of art are impressive. 
There is no necessity for the author to 
favor one style against another, nor to in
dulge in confusing and unnecessary dis
plays of erudition, nor for anything, in 
short, except to present the reader with 

POSTER BY MCKNIGHT KAUFFER 

related facts which make sense in terms 
of average human experience. This the 
authors have done, and tiiey have told 
their story in a lively and intelligent man
ner. T h e layman can read this book 

m\?V WYU W/VV IJ/\SE 

Aboft il tht N o . J100 steitt Wyt-Way Bast, 
and at right ii dtlail of No. 900 l a r i a i Wyr Way tatt. 

HERE is the answer to your problem of providing 
flexibility in high and low tension distribution 

systems. Knopp Wyr-Woy base permits quick and easy 
changes in outlets to be mode without the troublesome 
and costly job of tearing out plaster, tile or trim. It 
offers the utmost in safety and convenience together 
with practical beauty. Fire hazards are minimized. 
Circuit capacities con be increased at will with this 
modern wire-carrying method. 

You will find the Wyr-Woy Base Branch Circuit Dis
tribution Systems perfectly suited to any requirements of 
design. Write today for complete details and specifica
tions of the three standard Wyr-Way designs. 

The Knopp Qualify line includes: window and door 
tr im • window sfools • b o s e • c h a i r r o ; / s • back
board trim and chalk froughi • picture moulds • 
c o r n e r beads • grounds • screeds • and many 
other kindred products. 

F O R F U R T H E R 
I N F O R M A T I O N 

K O A P P 
U R V 
) 6 I N 1 
E T S j 

m E T A L i m m 
K H A P P BROS • niAniiEACTURinc co* 
G E H E R A L O F F I C E S • J O L I E T , I L U H O I S 

quite painlessly and come away with a 
vastly broadened comprehension of con
temporary art and its relationship to the 
past and present. I n addition, the 
book has the great merit of being inquir
ing rather than dogmatic, a fact which 
multiplies its educational value many 
times. The publication of "Art Today" 
should solve many problems for the edu
cator and student, as it fills a large gap 
in the list of available texts. 

GARDENS AS ILLUSTRATED IN PRINTS, 
The Metropolitan Museum of Art. 20 plates. 

5 X IVn. 25 cents. 

A n amusing little booklet in whicli 
gardens of the sixteenth to eighteenth 
centuries are illustrated by contemporary 
engravings and other prints. There is a 
short introductory chapter in which Mar
garet H . Daniels outlines the develop-

menl of the garden during this period. 
The illustration shows an engraving of 
the fountain and bosquet at Belvedere, 
a conventional scheme of clipped hedges 
and trees which suggests in a very curi
ous fashion some of the most advanced fea
tures of architecture today. 

ELEMENTARY SCHOOL CLASSROOMS, 
by N. L . Englehardt and School Plannitig 

Associates. Teachers College, Columbia 

University. 80 plates, 9 x 11. $3.00. 

T h i s is a highly specialized and exceed
ingly valuable study of one type of room 
in one kind of school. It is presented as 
a series of drawings which show the 
plans and important features of elemen
tary classrooms which have been built 
fairly recently in all parts of the country, 
T h e contents are largely plates. T h e uni
form drawings give the necessary informa
tion on structure and planning, in most 
cases, and they are supplemented by notes 
by the architects on lighting, color, fea
tures, etc. Supplementing the 80 plates are 
a check iLst, bibliography and index, and a 
cross-index of typical and special features. 
T h e book is a thoroughly business-like 
job, with its information arranged in an 
accessible and compact manner. It is to 
be followed by a series of portfolios on 
other elements of schools; the collection 
should be invaluable to architects, school 
liiiilding committees and superintendents. 
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I B I B 

I f l B 

ARCHITECTURAL H O R I Z O N S 

A R E W I D E N I N G 

For the Architect who will devote his talents 
to the needs of the times, current conditions 
o£fer unprecedented opportunity. To seize it, 
the Architect must concern himself more than 
ever with problems of heating, ventilating and 
air conditioning—not only for human health 
and comfort at home and at work, but also for 
transforming the industrial plant from a mere 
structure into a tool precisely fashioned for a 
given purpose. 
Altogether aside from engineering, modern 
heating, ventilating and air conditioning 
methods affect structural design. They have 
already given birth to new types of buildings 
beautifully adapted to their purposes. 
To broaden your panorama of architecture as 
affected by recent progress in heating, ven
tilating and air conditioning, visit the 7th 
International Heating and Ventilating — the 
Air Conditioning Exposition at Philadelphia 
in January — the largest Exposition of its 
kind in the world. 
Exhibitors include 
America's leading 
m a n u f a c t u r e r s . 
They will display 
their newest and 
best equipment 
and materials. All 
will have special
ists in attendance, 
prepared to answer 
questions, stage 
d e m o n s t r a -
tions and discuss 
applications. 

INTCRNATIONAL HCATINC& 
VCNTILATING 6XPOSITI0N 

COMMCRCIAl MUSIUM 
P H I L A O € L P H I A P A -

J a n u a r y 2 6 - 3 0 - 1 9 4 2 

Admission is by resiatration. l im
ited to those who arc conrerned 
with the purchase, instal lat ion, 
use and sale of heatinK, venti lat-
i n c and a i r conditioning equip
ment. Y o n are cordially Invited. 

-Jih INT€RNATIONAL H€ATmC & 
/ V€NTILATINO €XPOSITI0N 

Th» Air Conditioning exposition 
COMMERCIAL MUSEUM • PHILADELPHIA • JANUARY 26-30, 1942 

Undar lha Au tp l t a t of Amarlcon Sociair of Haating and Vant i l a l ing Englnaart 

MANAOCO BY I N l t R N A n O N A l (XPOSITION COMPANY ^ 2003 

^ N O R G E 
ESPECIALLY DESIGNED 
A N D P R I C E D F O R 
D E F E N S E H O U S I N G 

Here's a brand-new low-cost Norge oil-fired unit that 
will meet your heating "specs." Model O D - 7 0 is only 
26" square and 67" high; is quickly and easily installed 
in basement or utility room. Ideal size for $3000 to 
$6000 homes. A l l controls fully automatic. Two-stage 
Pressure Vaporizing burner fully approved for all U. S. 
insured loons including CS-75-39. Beautiful pearl gray 
baked enamel finish on streamlined cabinet. Backed by 
two of the greatest names in American industry— 
Norge—Borg-Worner. Write or wire. 

N O R G E H E A T I N G & C O N D I T I O N I N G D I V I S I O N 
B O R G - W A R N E R C O R P O R A T I O N 

1234 Kercheval Ave. , Detroit 

A M O D E L F O R E V E R Y H O M E 

NORGE bel, o r e y . o u 
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FOR THE 

//; l>ii'3ciiiiiin I hew lurioiis concepts by h'jdiiig, jrch'ilects 
tiiid desifillers. Rerere Copper and Brass Incorpor.iied seeks 
only to stimulate public interest in belter housing, confident 
in the inouledge that the greater use of copper and brass 
makes any house better to live in. belter to own. better to 
rent or sell. The Reierv Technic.d Advisors are always 
ready to help with your problems. 

IMMEDIATE ACTION... 
When guns cease firing, and the production lines for 
munitions can at last come to a halt, there will come a 
time of re-orientation when America prepares to huiKI 
once more the things her people want. 

As an example of the way every factor in the building 
industry can find immediate action. Revere presents the 
Teague house which is designed for mass production with 
existing tools and equipment. 

Revere believes publication of such projects can help 
prepare a mass market for prompt acceptance of the new 
contributions of the architect, the builder, the dealer, 
the realtor, the manufacturer, the financier. 
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Your home of t o m o r r o w 
IS r e a d y t o d a y 

WALTLK DORWIN TEACLE 

nnHIS is the 4lJi in a scrict of Ranre ad-
J_ irrti.'.ciiiciUs giiiiifi noted areliimis 

and designers an oppurtunity to present 
their own conceptions oj "Ijetter hoasinf: 
and living" in the future. In all of them 
copper plays a vital part. 

lUO years of partnership in building 
Anicrira's homes has given Revere a deep 
faith in the future. Copper has brought us 
crystal-clear running water, instant light 
and automntic heat, lifelong protection 
against rain and stnrrn, ami nunii/css other 
things for better living. 

Today the copper industry is working 
for in lie Sam. and copfier is restricted for 
general use. But in Reve.re's laboratories, 
rf sran h /.s isoiiiL; jorudrd in j>n poni!ioii 
for the better homes that tomorrow can 
bring us alt. 

As one example, the noted designer. 
If'alter Dorwin league, presents here his 
conception lor tomorrow's home designed 
for construction lodav." 

WalliT Dorwin Tragiic says—"Tmlay the 
pn-al iiiajni ily canmil afford lo own liomi-s. 
Millions possess the barest shelter. Many 
an- wiiliont elcclric light, or running water. 
^ ct we have every facility for building 
Iii iii r homes at a fraction of present costs. 
We need oidy apply lo iionie building the 
same assembly-line technicpies which have 
brought fine automobiles lo more than 
thirty million Americans. 

"N) ] have designed a 'home of tomor
row' which can actually be built today 
with existing tools and equipment. Wbile 
it is unique in design, it does not rely on 
any untried principles or techniques. It is 
staunch, attractive, spacious, with a large 
living-dining room, kitchen, two bedrooms, 
bath, and ample closet space. The kitchen 
and bath are completely modern, includ
ing even an electric washing machine. 

"All plumbing and 
ments are built into a 
at the facttir)'. This is 
ihe extensive use of 
which guards against 
pairs. In fact, only by 
li'iials throughout can 
both durable and free 

healing arrange-
single service unit 
made practical by 

coppt-r and brass, 
rnst, leaks and re-
the use of fine ma-
you make a house 
from upkeep. 

"This house can take as many different 
forms as you wish. Tlu-re is nothing stand
ardized abiuit ils appearance. It is shown 
liere with a nu)dern exterior, but it can 
just as easily have a pitched roof—and it 
can actually grow according to the fam
ily's needs and finances. You can add a 
bedroom, a dark room, a workshop and 
later remove them if you wish. 

"It would come to you by truck, with 
all its elements perfectly finished just as 
they left the factory. It could be erected 
within eight hours. Being completely de
mountable and mobile, it could be taken 
down and moved whenever necessary. 

"As new and improved types become 
available, the original house could be 
traded in for the latest model, like a car, 
so that you would never be tied to an 
out-of-date or partially worn-out home. 

"Complete wilh its insulated walls and 
roof, ils resilient floors, its heating system 
that supplies all rooms wilh filtered, hii-
nwdified fresh air, and ils entire modern 
equipment — this IIOUNC would cost less 
than $3,000. now, and less than §2.000. in 
full production. Here is tndy tomorrow's 
home tfiday, made possible by the re
sources and techniques which we in Amer
ica now have at our command." 

WALTER DORWIN TEACUE 

Naturally, Mr. Teague could 
not begin to tell you all about 
his house in this limited space. 
Revere has no plans or blue
prints, but instead has pre
pared a detailed, illustrated 
booh-let which we will gladly 
send to you,, free. Just write to: 

C O P P E R A N D B R A S S I N C O R P O R A T E D 
Executive Offices: 230 Park Avenue, New Y o r k 
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(Continued from page 16) 

areas will have to be channelized for its 
own safety and for the preservation of 
pleasant living conditions on the ground. 
For this the proper location of airports 
in relation to other features o!" the city 
plan is of the utmost importance; success
ful surface planning for air transportation 
is a matter of comprehensive town plan
ning. For today's cities transportation be-

ocrr-CDTgi AIRPOICTS 
StHtA\ATI7fcD SHiTtAV fO« A 

i 

K e e p p r o d u c t i o n 
r o l l i n g w i t h 
P E N N S Y L V A N I A C . W . G . 
r ' R O V I D I N G light and pro
tection for America's vital de-
fcnse factories is part of the job 
for Pennsylvania Original Solid 
Corrugated Wire Glass. Archi
tects, builders and engineers 
know they can depend on this 
sturdy, economical structural 
glass for skylights, sidewall and 
sawtooth construction. 

Corrugations diffuse daylight, 
reduce glare and afford ideal 
working conditions. Economical 
to install and maintain, Pennsyl

vania Original Solid Corrugated 
Wire Glass is completely weather-
tight. 

More builders every day are 
recommending this outstanding 
glass for both commercial and 
defense construction. 

We will be glad to send you a 
free booklet of details upon re
quest. A letter or postcard to 
Dept. 141, Pennsylvania Wire 
Glass Co., 1612 Market St., 
Philadelphia, Pa., will reserve 
your copy. 

"INDUSTRY LIVES IN A GLASS HOUSE" 
. . . be sure to speciiy the best — 

Pennsylvania Wire G l a s s Company 
1612 MAHKET STREET PHILADELPHIA, PA. 

tween airports and business centers by 
helicopter is undesirable if not actually 
impossible. Backyard flying fields and mid-
town airports can be feasible only in open 
schemes of the type of Broadacre City. 

In place of the mid-town airport for the 
city of today let us visualize a system of 
out-city airports, of which New York al
ready has the beginnings. A l l flying below 
a certain height is forbidden over con
gested areas. Airports are located for safe 
flying conditions and are surrounded by 
permanently zoned farm land and recrea
tion or greenbelt areas. A system of ex
press higliways and other rapid surface 
transportation connects the airports with 
business, industrial, and residential cent
ers, and with each other. Dispersal re
places congestion and the first milestone 
toward a happier urban pattern is in sight. 

This much is certain: airplanes are 
changing the course of civilization. Mastery 
of the air must be made to serve the com
mon good, if not in war then in peace. 
Surface facilities for air transportation are 
the architect's and town planner's job and 
should not be taken lightly. 

M A R K F O R T U N E 

Elmhurst, New York 

B I B L I O G R A P H Y (Cont'd from p. 68) 

Air Raid Defense, by Dr. Curt Wachtel. 
Chemical Publishing Co., Brooklyn. 1941. 
240pp. $3.50. 

Better Shelters, published by the Assoc. Archi
tects, Surveyors & Technical Assistants, 
London. 1940. 16pp. 

Official British handbooks: for complete list, 
write British Library of Information. Ones 
we found particularly helpful were: Struc
tural Defense. 1939 (reprinted but not re
vised 1941). Handbook No. 5; Bomb re
sisting shelters. Handbook No. 5a. 1939; 
Provision of air raid shelters in basements. 
Memorandum No. 10. 1939; Directions for 
erection and sinking of galvanized corru
gated steel shelter. Feb. 1939; Protection 
of windows in commercial and industrial 
builrlings. Memoranda No. 12. illus, dia
grams. 104; Domestic surface shehers. 
Memorandum No. 14. 1940. 

A R P , by J . B. S. Haldane. Gollancz. London. 
1938. 2%pp. 

Fire from the Air, by J . Enrique Zanetti. Col-
lumbia University Press, New York. 1941. 
55pp. 50^. 

National Evacuation Camp. T . S. Tai l , archi
tect. The Builder, Oct. 13, 1939, p553-556 
photos, plans. 

Planning & Design of National Camps. Bur
net, Tai l & Lome, architects. The Builder, 
Aug. 11, 1939, p223-238. illus, plans. 

Evacuation: the under fives. Extracts from a 
report by the A J \ . S . T . A . The Architects' 
Journal, Oct. 3, 1940, pp278. 267, 286. illus, 
plans. 

Billeting Accommodation. R. Cotterell Butler, 
architect. The Builder, Nov. 3, Nov. 10, 
Nov. 17, 1939. illus. plans, charts, descrip
tion of requirements for evacuation. 

Social Service Units of Emergency Communi
ties. The Builder, Mar. 29, Apr. 12, 19, 26, 
May 17, 31, June 14, 21, 1940. illus. plans. 
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The * 'ABC' of Painting 
for Defense Construction 

SPEED 
ECONOMY 
BEAUTY 

And there is one 

a n s w e r to all 3 

M U R A E - T O N E 
C A S E I N P A I N T 

• We are told that of the 625,000 units of 
residential construction needed during the cur
rent fiscal year (July '41 to August '42) 525,000 
units loi'/f be in defense areas. 

• Defense construction calls for SPEED. When 
it comes to paint "Speed" is another utay of 
saying Mural-tone. No utai'ting for walls to dry. 
The paint brush is used 3 days after the troutel 
—and one hour lotcr the wall is in service. 

• ECONOMY. Wotch the expense—stretch 
eoery dollar. Mural-tone thinned with water 
only—applied with a wide brush that eats up 
wall area—is right in step. 

• But what about BEAUTY? Why not—when 
it costs no morel And in these trying neroe-
racking days the aesthetic satisfaction that conies 
from COLOR in perfect harmoni; is a tonic for 
morale. The answer again—as America's leading 
architects know—is Muraf-tone loith its pure 
clear colors. 

Color cards and full in-
formation are yours—by 
A I R M A I L — i f you wish. 
There's no time to lose! 

T H E M U R A L O C O M P A N Y 
I N C O R P O R A T E D 

574 Richmond Terrace 
Staten Island, New York 

SAVE TIME 
ELIMINATE WASTE 
Trimpak — America's highest 

quality packaged window and 

door trim—saves approximately 

44% installation time. 

Today, with time more precious 

than ever, the busy builder wel

comes this time-saving feature of 

Trimpak. He also appreciates 

that Trimpak saves waste of ma

terials by providing precision 

cut trim—enough to do the job 

—no more, no less. 

Get the full story on Trimpak 

from your local lumber dealer. 

See the new lock-joint mitred 

trim that saves time and assures 

perfect joint. For literature write 

direct to Dept. F-1, Trimpak 

Corporation, 44 Whitehall Street, 

New York City. 

B O S T O N 
L O S A N G E L E S 

C H I C A G O 
S A N F R A N C I S C O 

IH{ UlIIMATf IN TRIM 
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FOBUM. OF EVENTS: 

(Continued from page 18) 

COMPETITIONS 
The American Institute of Steel Construc
tion has announced the names of the 
Jurors for the Students" Annual Bridge 
Design Competition. They are: Mr . L o r i -
mcr R i c h and Mr . Don E . Hatch. Archi
tects: Mr . Henry C . Tammen. Consulting 
Engineer; Mr . Roger W . Sherman, Man
aging Editor of The Architectural Record, 
all of New Y o r k ; and Mr . L . G . Sumner, 
Engineer of Bridges and Structures, Con
necticut State Highway Department. 
Awards are $200. $150, and $50. Selec
tion of winning designs will take place at 

llie Institute, 101 P a r k Avenue, New York 
City, on February 18. 

T l i c l ) i \ i>i(in of Inloi nialii)ii i»f the Oftict' 
of Emergency Management announces a 
competition for pictures recording defense 
and war activities. Suggested subjects in
clude "impressive manufacturing and de
fense operations, where accessible withinii 
special permission; essential activities of 
the Red Cross; activities of volunteer fire
men; production of foods, in the home, 
and at canning centers; defense construc
tion and housing." O E M will pay $30 for 
each water color or oil sketch accepted. 
$15 for drawings, and $5 for each print. 
It has agreed to spend at least $2,000 for 
this work, but may possibly increase this 
sum if it finds more work suitable. 
Any pictorial medium, excluding jiasicl. i -

STOP 

B U T * * O A W D I B 

''Doorway Saboteurs 
" B L I T Z " costs money — sometimes many 
hundreds of dollars a year in repairs to 
doors, jambs and hinges on busy truck 
routes. Why let "Blitz" smash his way 
through your doors.' 

" D A W D L E " wastes time, opening and 
closing doors by hand. How many hours 
lost per year! O r he may leave doors open 
all along the route, causing drafts, humid
ity loss, air conditioning waste. 

"Electr ic-Eye" 
Door Control 

5 Operating ProfltsI Write Today 
For Complete Details . . . 

Easy , Low-Cost Instal lat ion 

Start now to save time, doors, heat, 
air conditioning, and workers' effi
ciency! Distributor-engineers in 
most large cities make installation 
easy (see T H O M A S " R E G I S T E R : 
"Door Operators"). For free bulle
tin, address "The Phantom Door
man," Dept. 42, T h e Yale & T o w n e 
Mfg. Co . , Stamford, Conn. Makers 
of the famous Yale Line of locks, 
hardware, pumps, hoists and indus
trial trucks. 

" T h e P h a n t o m D o o r m a n " is a "full-
time" door opener — door closer, con
trolled by electric eye, cei l ing or wall-type 
switch, or floor treadle. Y o u r existing 
compressed air system may be used for 
economical power. Bui doors are under 
control even when the air supply is ofi! With 
"The Phantom Doorman," doors may be 
opened manually and closed automatically 
just as any door equipped with a conven
tional door closer. 

Y A L E "THE PHANTOM 
DOORMAN" 

cli^rible—oil, tempera, water color, gouache 
and prints, and the various black and white 
mcdiii. W ork must be sulimiltcd in white 
or cream mats. No framed or glassed pic
tures wi l l be accepted. Entr ies should be 
sent to the office of the Section of Fine 
Arts, 7th and D Streets. S W , Washington. 
D. C . delivered or po.'-tmarked not later 
than January 15. 1942. 

PERSONALS 
T h e a.ssociation of RAYMOND H I L L W I L C O X 
and EDWARD H . LAIRD, landscape archi 
tects and town j)lanners, is announced. 
The offices will be located in the Union 
Guardian Building. Detroit, and the 
former offices of Mr. L a i r d in Birming
ham. Mich., will be maintained as a 
branch. 
R . D o u L T O N STOTT, materials consultant 
and industrial designer, announces the 
opening of offices at 509 Madison Avenue. 
New Y o r k City. 
Kl'RT LUBINSKI announces the change of 
his address to 321 West 89th Street, New 
Y o r k City. 
T H E ENCINEERLNC S O C I E T Y O F D E T R O I T 
and the Detroit Office of The Engineering 
Societies Personnel .Service, Inc . have 
moved their executive offices from the 
Hotel Statler to T h e Horace H . Rackham 
Educational Memorial. 100 Farnsworth 
Avenue. Detroit. 
RICHMOND H . S H R E V E , president of the 
A . I . A . , has been elected an honorary 
corresponding member of the Royal Insti
tute of British Architects. 
M r . W n . L i A M EDWARD K A I ' P announces the 
csialtlishment of his office for the practice 
of architecture and industrial design in the 
Buhl Building. Detroit, Michigan. 
Mr. F R A N K L . WADSWORTH, associated engi
neer for many years with Mr, Siegmund 
Firestone, architect and consulting engi
neer of Rochester, N . Y . , at year's end left 
the firm to work for the Navy Departnieni 
in Washingtim. Mr . Wadsworth was a 
Naval Reserve Office-r during the last 
World W a r . 
The new address of R . C . HUCENIN and 
As.sociates, Architects and Engineers, for
merly known as Hugenin and DeKay . is 
1201 West Porphyry Street. Butte. Mont. 

A W A R D S 
.Mr. F R E D E R I C K P . K K I ' P E L , retired presi
dent of the Carnegie Corporation, was 
awarded the medal of honor of the Ameri
can group of the Societe des Architected 
Diplomes last month for his "distinguished 
service in the advance of art and architec
ture." F o r 18 years he disbursed income 
from a $135,000,000 fund for scientific, 
••ducational and humanitarian projects. 

CALENDAR 
I8tli annual meeting of the American So
ciety of Heating and Ventilating Engi
neers at the Bellevue-Stratford Hotel. 
Philadelphia. P a . , January 25-9. 

(Continued on page 64) 
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WHETHER YOU USE COAL OR OIL 

G O O D H E A T I N G is an important p a r t of building design. 

The controllability and comfort of the heating level, the 

whole future operation of a building and the service it wiU 

render, are most satisfactorily provided for on the boards of 

the designer and specifier, 

• 
T w o motives now influence heating system design and specifi

cation. First , cooperation in the interests of National Security, 

by eliminating every waste from the use of fuel-for-heating 

so that fuel-for-production and oui- industrial requirements 

may be freely available. F o r there can be no armaments wi th 

out steel, no steel without fire, no fire without fuel. Secondly, 

the utmost in economy consistent with good building operation. 

• 
Dunham Di f ferent ia l Heat ing conserves fuel by circulating 

subatmospheric steam from temperatures of 133° (Cool Steam) 

up to 220° or more (Hot Steam). *33 buildings in one district 

alone (using either coal, oil, gas or purchased steam) show an 

average annual saving of 39.2'}^ in fuel consumption for a 10 

year period. 

• 
Dunham Differential Heating meets the heat requirements of 

weather with steam automatically adjusted in heat content. 

A s weather changes—colder or milder—lessened or increased 

vacuums raise or lower steam temperatures, and steam supply 

always balances heat loss—no more nor less. 

• 
F o r over a decade Dimham Differential Heating has made 

fuel go further under al l conditions of operation in buildings 

of almost every type. Dunham suggestions on how to tune-up 

present equipment to eliminate waste in combustion, distri

bution and control are available. 

*Detailed Information on request. 

"Dunham Heating Service" is 
available through the telephone in 
more than 60 cities, or by corre
spondence to C. A. Dunham 
Co., 450 E. Ohio St., Chicago. 

Here are 2 sound 
building practices: 

|1L Use Douglas Fir stock 
• f entrance and interior 
doors in every structure. 

Order these doors 
y pre-fitted at the mill. 

# Douglas Fir stock doors are quality 
doors in every respect. Made in strict 
accordance with U . S. Commercial 
Standard CS73-38, you and your clients 
are assured of a well-made, well-bn-
i.sbed stock door of durable Doiijilas 
fir, unsurpassed in service and sausfac-
tion. Onh because they are manu
factured by mass-produaion methods 

are they priced the same as ordinary doors. It is wise to order 
them pre-fitted (the extra cost is slight) and grade-marked. 

Tru-I' i i Durable Douglas Fir Entrance Doors also have a Com
mercial Standard, CS91-41. Tbey are made only of all-heartwood, 
vertical-grain, old-growth Douglas fir in 27 architecturally correct 
designs. They come factorj-fitted, ready 
to bang in exact size openings. This 
saves many builders as much as S l . 50 
per opening. Scuff strips and protective 
wrappinj; assure the deliver) of a Tru-
Fit Entrance Door to y«)ur job in the 
same perfect condition it leaves the 
mill. Tru-Fit Entrance Doors cost you 
no more than other >;cM)d dotjrs . . . 
save you time and money . . . assure 
the user of lasting satisfaction and 
beauty. Available at all lumber dealers. 

KviTv T r u - F i t UoiigluH F i r E i i -
Iramc Diior riiiiirH i ire- l i i l lrd, 
f a d y lo lianR in exact size 

openings. 

E v r r y T r u - F i l Enirancir Doot i i 
individually wrapiied und acull-
strippod. T r u - F i t traili<-mark in 
your guarunlRc of a door un-
surpOHHrd in niatrriul, work
manship, coDHlruction, di-sigu. 

Look for these grade-marks on all stock fir doors: 

A-srade doors are 
recnnin i i -nded for 
A L L lini»he". 

B - g r a d e : r c c o m - O N L Y paint finiitlieR 
niendi'd p r i m a r i l y a r e r u c o m i n c n d e d 
Jiir paint fiiiixb. for C-gradc Douglas 

fir Hlork doors. 

Mil-grade doors are 
made in l i " iliick-
ness only; couiiiinc 
materials from A, 
B and C grades. 

F R E E C A T A L O G ! 
Sriul now fur frrc cotur v.aia 
1(1̂  «lll<»Killt£ llOtll rollick ll 

I T n i - F i t drftlanB. F i r Door 
[tihtitviU', Tacuniu, WuHhiii^luii. 
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F D R l i M OF E V E N T S 

(Continued from page 62) 

DIED 
R A L I ' I I HARKINCTON DOANK, 55. architect, 
in Milton. Mass. Mr . Doane was gradu
ated from Massachusetts Institute of 
Technology, where he was a special in
structor. He was consulting architect for 
the Phil ippine Government from 1916-18. 
For the design of the Motor Mart he re
ceived the Harleston Parker gold medal 
in 1927 for the "best architectural work 
in metropolitan Boston." and in 1930 he 

won three prizes awarded by The Boston 
Herald for architecture in New England. 
He was a member of the American In
stitute of Architects, Boston Society of 
Architects, and the National Advisory 
Council on school building problems. 
F R E D E R I C K J . T H I E L B A R , 75, architect, in 
Chicago, 111. Among the buildings he de
signed were the Chicago Temple, sky
scraper church in the loop, the Moody 
Bible Institute Buildings, the H a l l of Re
ligion at the 1933 Century of Progress 
Exposition and the Wesley Memorial 
Hospital. 

C H A R L E S GROSS, 44, architect, in New 
Y o r k City. Mr . Gross had been associated 
with the late H . Cra ig Severance, with 

. . . t o c 4 , , u r e INTACT APPLICATION 
Accidental tears, rips or punctures during application con de
feat the very purpose for which you specify building paper. 

SISALKRAFT is T O U G H ! 
Miles of rugged sisal fibres closely laid both ways of the paper 
give it astonishing strength. It's difficult to tear or puncture it, 
in sprte of rough handling or wind. Con be pulled around corners 
— treated rough — and still provide a snug, unbroken barrier 
against infiltration of air and moisture. 

When you specify building paper — keep in mind that only 
SISALKRAFT gives this EXTRA factor of protection against the 
hazards of application. 

Write for dota for your A/A f/7es. 

T h e S I S A L K R A F T C o . 
205 W. Waclcttr Drive Chicago, Illinois 

N E W Y O R K S A N F R A N C I S C O 

P A P E f l 

whom he collaborated in the designing of 
the Bank of the Manhattan Building. 
B. J . NEWMAN, 64, housing expert, in Ger-
mantown, P a . Mr . Newman was gradu
ated from Meadville Theological School 
and studied at the New Y o r k School of 
Philanthropy, Harvard University and the 
University of Pennsylvania. For various 
periods he was active in the work of Co
lumbia Neighborhood House in New York , 
the Philadelphia Housing Commission, 
the Pennsylvania School for Social Service 
and Public Health. Mr . Newman was a 
member of tlie subcommittee on housing 
of the White House Conference on Chi ld 
Health and Protection from 1931 to 1933 
and chairman of the committee on legis
lation and administration of the Presi
dent's Conference on Home Building and 
Home Ownership. 1931-32. 
J O H N M . DONALDSON. 87, architect. Mr . 
Donaldson was born in Alva , Scotland. He 
became an architect more than sixty years 
ago and founded the firm of Donaldson and 
Maier, much of his work having been for 
the Roman Catholic diocese of Detroit. 
He also designed the David Stott and Pen
obscot Buildings in Detroit and planned 
the Belle Isle Park lagoon system and the 
Zoological Park in that city. A former 
president of the Detroit Museum of Art 
and of the Detroit City Planning and Im
provement Commission, Mr . Donaldson 
was a member of the National Council of 
F ine Arts , National Institute of Arts and 
Letters. Architectural League, and Na
tional Sculpture Society. He was a director 
of tlie American Institute of Architects. 

E R R A T U M 
The presentation of the Cambridge Glass 
Company on pages 348-9 of the November 
issue should have included a note that 
Mr. Edwin Harr i s , J r . , head of Mr . An-
tonin Raymond's New Y o r k oflSce, col
laborated in the design and superintended 
the construction. 
To Raphael de Cardenas, distinguished 
Havana architect, the editors offer sincere 

apologies for omitting his name from the 
presentation of the beach house published 
on pages 406-7 of the December issue. 
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AUER R E C i S T E R S W 

G R I L L E S 
Auer offers a valuable service to architecfs and contractors 
in the selection of metal grilles for air conditioning, ventilat
ing, radiator enclosure ond concealment. Many attractive 
designs besides those shown here. Auer olso manufactures a 
complete line of the most modern registers and cold air 
intakes for your warm air heating or air conditioning require
ments. Order Auer Registers and Grilles by brand name and 
number. Write for complete Auer Register Book or Grille 
Catalog "G". 

T H E A U E R R E G I S T E R C O M P A N Y 
3 6 0 8 Payne Ave. Cleveland, Ohio 

Many new ideas hdve come into the American 
kitchen, but none more important or necessary 
to the lady of the house than the Victor In-Bill 
ventilator. Victor In-Bills are preferred by most 
Architects, Builders and Home Owners, too, for 
rapid movement of air, dependability, econom
ical operation, and ease of installation. Write 
today for new 1942 catalog. Address — 

V I C T O R E L E C T R I C P R O D U C T S , I N C . 
Dept. IB-11 - 2950 Robertson Road - Cindimali, Ohio 

V i c t o r 

T I M B E R D O E S I T ^ ^ 

f^ttOnlf 4 EIGHT-HOUR SHIFTS 
QfjTJiHE first prefabricated, Teco connected 130' roof truss 

(Li swung into place Thursday. March 13th. 3:00 P. M. 
All 12 were in place Monday. March 17th. 4:30 P. M.. and Oregon Ship
building Corporation had its new mold loft building well on the way to 
completion. 

Timber Enginearing Company, Inc. 
Dept. O-I, 1337 Conn. Ave., Waahiiujton, D. C 

Please send us full technical Inionnation on the 
TECO Connector System, including new 24-page 
book "Designing Timber Connector Structures." 

Individual. 

Finn 
SllMt 

a t r - Stot. 

T E C O C O N N E C T O R S Y S T E M 
of engineering, applied to this job by Timber Struc
tures, Portland, Oregon, has created a wide new 

range of design possibilities in timber construction. Mail the 
coupon—get this new engineering picture COMPLETELY before 
you—meet the need for speed with timber's new design oppor
tunities. 

TIMBER E n g i n e e r i n g Company, i n c . 
Dept O-l, 1337 Connecticut Avenue, Washmgton, D. C 
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T H E C A S E O F T H E 

T T H E R K never seem» lo be 
enough room in a closet. But 

Modemfold DtKirs solve the 
problem with "check room effi
ciency." Hsving an accordion
like action in openinR and 
cloaiog, (hey multiply closet 
capacity, increase visibility, elim
inate crowding and make the 
entire closet instantly available. 

This new and attractive solution 
lo the door problem has been 
used successfully in all types of 

home and commercial installa
tions. It eliminates swing area 
is an easy and economical means 
of room division. The precision-
built metal frame forms n firm 
foundation for the fabric cover
ing. A wide range of fabrics 
and colors assures complete har
mony with any general color 
scheme. Your client will appre
ciate the breath-taking beauty 
and practical advantages of this 
"Aristocrat of Doors." Write 
today for full details. 

New Castle Products 
1613 I Street, New Castle, Indiana 
Modemfold Doors. 424 Madison Ave., New York City 
6039 St. Marie Street. PittsburBh, Pa. 

(ki Utis 
NEW BOOK 

BrinK your files up to date with this latest edition (the 
ninth) of Donley's "Book of Successful Fireplaces—How 
to Build Them. " Tells how to build or specify fireplaces 
that give a generous amount of heat without smoking. 
Based on years of fireplace experience of many men. 
Explains correct construction with detail drawings and 
tables of tested proportions. Over 200 illustrations. 
This latest edition shows new designs, new installation views 
and a revised chapter on Outdoor Fireplaces. 
Get your new copy of this "Book of Successful Fireplaces " 
—send 25( (35^ in Canada) in coin or stamps—book wi l l 
be sent you by return mail. (Sent free to architects when 
requested on their business letterhead.) 

T H E D O N L E Y B R O T H E R S C O M P A N Y 
13945 M i l e s A v e n u e C l e v e l a n d , O h i o 

A R C H I T E C T S 

a commission is avai/a/f/e on the sale oj 

ARCHITECTURAL 
E L E M E N T S 

from the 
William Randolph Hearst Collection 

The architectural elements on which Gimbel 
Brothers offers a sales commission to architects 
im hides panel rooms, stairways, mantels of 
wood and stone, ornamental ironwork, sconces 
and chandeliers, wood sculpture, hardware, 
ecclesiastical objects, stained glass, entire build
ings, corbels, floorings. Illustrated catalogue 
sent free to architects upon request. Write to 
Antique Department, Gimbcls Fifth Floor. 

G I M B E L B R O T H E R S 
33rd St. £jf Brondivay, New York City 

A few additional copies 

o f this 

C I V I L I A N DEFENSE 

REFERENCE NUMBER 

are available at each 

Please send order and remittance to 

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

19 West 44tli Street, \ ew York, N . Y . 
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Is It Fair 

To Tic Your Client 

To A 

One Fuel Boiler? 

Suppose you specify a complete unit oil 
burning boiler? The system can never 

be changed over to coal without buying a 
new boiler. 
Suppose you specify a coal burning boiler 
that's not adapted for oil; then the same 
holds true again. 
Why tie your client fast to any one fuel when 
the Burnham Yello-Jacket Conversion Boiler 
will bum either one with equal efficiency? 

See Sweet's. See for yourself. 
B U R N H A M B O I L E R C O R P . 

Irvington, N . Y . , Dept. -J 
Zanesville, Ohio, Dept. -J 

For Every Door . . . 

L L 

No. BB239 
B Q I I Bearing 

BURT is Geared to Meet 
iai Needs 

in Roof 
Ventilators 

free How Gravity 

The Burt line is so varied and complete that 
filling any particular specification presents no 
problem to Burt Engineers or the Burt plant. 
Gravity, fan and Monovent continuous ridge 
ventilators come in a wide rai>ge of sizes and 
are readily adapted to meet the needs of 
practically any situation — all scientifically 
engineered to produce top efficiency and built 
to give long dependable service. 

THE BURT MFG. CO. 
Roof Ventilators • Oil Filters 

Exhaust Heads 
200 Main St., Akron, Ohio 

N U 

SEND FOR CATALOGS 
Burt Engineers are glad 

to help on plans. 

S T A N L E Y B U T T S 
There is a Stanley Butt suited for every resi

dence door, exterior or interior; for doors in 

commercial buildings, schools, hospitals and 

factories . . . any door anywhere. 

For long time, trouble-free use specify 

Stanley Ball Bearing Butts. 

JUST PUSH ( 
IT DOWN S i 

' P(N SNAPS J / r ^ / //2 T ^ - ^ - ^ I N T O P L A C E 

New exclusive Non-Rising Pin stays down. 

Stanley Hardware Catalog No. 
61 illustrates and describes the 
complete l i n e - u s e it for ready 
reference. A copy w i l l be gladly 
sent on request. T h e Stanley 
W o r k s , N e w B r i t a i n , C o n n . 

[ S T A N L E V , 
THADE MARK 

H A R D W A R E 
67 



S P E C I F I C A T I O N AND B U Y I N G I N D E 

The advertising pages of T H E A R C H I T E C T U R A L FORUM have become the recognized market place for architects 
and all others engaged in building. Each month these pages offer the most complete guide to materials, equipment 
and services to be found in any magazine. A house or any other building could be built completely of products 
advertised in T H E FORUM. While it is not possible for a magazine to certify building products, it is possible to 
open its pages only to those manufacturers whose reputation merits confidence. This T H E F O R U M does. 

A luminum C«»mpany of America ^1 

.American Gas Associalioii '^^ 

American SeatinR Co 

Anchor Post Fence Company 42 

\ u « T Register <lompaiiv. T h e ^•^ 

Barl>er-Colman Company 52 

Benjamin Electr ic Mfg. Co 1^ 

BorK-Warncr Corporation (Norge Divis ion) 5< 

Bruce C o . , E . L 

B u r n h a m Boi ler Corporation 67 

Burt Mfg. Co . , T h e 67 

( .:ilil«)rnia Redwoo<l Association 44 

('..TO S i r c l Products Corporation 28 

Ceh»tex Corporation, T h e Cover I I 

Cohimhns Coated Fabrics Corporation 48 

D e t r o i t Steel Products Co 12 

Donley Bros . Co 66 

D u n h a m , C . A. Co 63 

E l j e r Co 44 

F i r Door Institute 8, 63 

Fit /gibbons Boi ler Company, I n c 32 

Formica Insulat ion Company. T h e 5 

F r i n k C o r p . , T h e 4-6 

O e n e r a l Electr ic Company 30, 49 

Gimbel Brothers 66 

Goody«'ar T i r e & Bubber Coinpanv. T h e 21 

H eating and Ventilating Exp»»sitioii . 7th Internat ional . . 57 

Hof fman Specialty C o . , I n c 11 

Homasote Company 33 

Hygrade Sylvania Corporation 4 3 

K a w n e e r Company, T h e 15 

Keasbi'v & Mattison Company .33, .35 

Kennedy, David E . , I n c Opp. 36 

K i m b e r l y - C l a r k Corporation 69 

K n a p p Bros . Manufacturing Co 56 

Koppers Company 2 2 

L a u c k s , I . F . , Company 53 

M a s o n i t e Corporation 3 

Mengel Co . , T h e 26 

Meskcr Bros ^ 

Mileor Steel Company 7 

Mueller Furnace Company, L . J 27 

Muralo Company. I n c . . T h e 61 

N a t i o n a l Gypsum Company Opi». 1 

New Castle Products 66 

Norge Division (Borg-Warner Corporat ion) 57 

O v e r h e a d Door Corporation Cover IV 

P e n b e r l h y Injector Company 17 

Pennsylvania Wire Glass Company 60 

Pittsburgh Plate Glass Company 25 . 70 

Portland Cement Association 47 

Pu l lman Manufacturing Corp 13 

R e v e r e Copper and Brass , Incorporated 58. 59 

R i c - W i l Co. , T h e 23 

Robertson, H . H . Company 50, 51 

Rowe Manufacturing Co 37 

Ruberoid Co. , T h e 54, 55 

S i s a l k r a f t Company, T h e 64 

Square D Company 29 

Stanley Works . T h e 67 

T imber Engineer ing Company 65 

T r i m p a k Corporation 61 

Truseon Steel Company Cover I I I 

U n i t e d States Gypsum Company 38, ,39, 40 , 41 

United States Plywood Corporation 36 

V ictor Electr ic Products, Inc 65 

w est Dodd Lightning Conductor Corp 46 

Westinghouse Electr ic & Manufacturing Co 24 

Y a l e & Towne Mfg. Co . . T h e 6 2 
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KlMSUL*, long known as one of the most efficienr 
home insulations, now comes with a new asphalr-
impregnated skin. T o u g h and abrasion-resistant, the 
new facing protects exposed surface of KlMSUL 
blanket from tearing, shredding or other damage 
rough handling might cause. Being flexible yet firm, 
the skin adds strength to KlMSUL blanket . . . makes 
stapling to framing members and stud sides more 
secure. Waterproof and windproof, the new facing 
adds to already high insulating etliciency of KlMSUL. 

Aside from its purely functional usefulness, the 
new KlMSUL blanket facing is important from the 

standpoint o f appearance. With its 
trim-looking clean surface, the 
new KlMSUL blanket facing gives (y. 

K l M S U L comes com
pressed, in convenient 
new package. For instal
lation, K l M S U L is ex
panded about 5V2 times 
packaged length. HONS FOR J N * ! * 

an installation of outstanding neatness . . . an 
insulation job you'll be proud to show to the future 
home owner. 

Different from any other insulation, KIMSLT. 
comes compressed to save on shipping, storage and 
handling charges. KlMSUL is extremely light in 
weight, adds but little load for the supporting struc
ture to carry. A n d KlMSUL is one of the easiest and 
most time-saving of all insulations to install. Usually, 
one man can do the job. 

From coast to coast, the trend is toward KlMSUL 
for economical home comfort both winter and sum

mer. K l M S U L is basically different, basically 
better! M a i l coupon today for bulletin 

, giving complete story of the new KlMSUL. 

'KlMSUL (trade-murk) means Kimherly-Clark Insulation 

K I M B E R L Y - C L A R K C O R P O R A T I O N 
(Established 1872) 
Building Insulation Division AP-1'>2 
N E E N A H , W I S C O N S I N 

Send copy of F R E E booklet, "A N E W . 
I M P R O V E D K l M S U L I N . S I I L A T I O N " to: 

N U 69 



G i v e every store front job 
the benefit of Pittco Products 

. -1 . f - i ' * r , ; . '. 

I M A G I N A T I V E D E S I G N 'oiijilfd 
with Pitted Products <:;inie this 
little cafe in Louisville. Ky.. its 
appealing front. Arcliiteets: Fur-
bringer and Ehriiiau. 

1. 

K store In.Hi job-ihc lM.(li;vt l;^';-^ ' " ' f , „ , „ appropriate decorative 
v.nr.o w«,rk with^-thc type ol e.al.Ush- l̂ ^̂ n - ^ ^ U ^ ^ on the Carrara. 
n,en. concerned, you can be sur . o a ' ^ ^ ^j^^ Pittsburgh Sand-
ironi thai will please—and sell—if you 
rely on Piitco Products. The sini|)lesi 
store front — the most elaborate — is 
more impressive when hnili with ihcse 
qualitv products. 

Eoi" a facia as easv to take care ol as 
it is good-looking, there is Carrara 
Structural Glass — either polished or 

de-finish. It ronies in ten attractive 

1)\ means of the new Pittsburgh Sand-
aire Process. Hercnliie Doors make a 
disiinctive modern entrance. And 
Pittco or Easy.Set Metal hannoni/(s 
with all the other Pittco Siore Front 
Prodncts. 

Our new booklet \\ ill give vou more 
iiiioi niaiion on Pittco Products and 
show von how they have been used bN 

<i^„A 
S l l O W V O l l u w w L i i x - T ^, 

sucae-ni i iM. . ;• - , ,„l̂ .̂,-s with outstanding success, sem 
colors. Original design ^ ' ^ ^ ^ ^ ^ ^ j , ,oclav. It's eniirelv free just fill ^""'^'y'l^ out and mail the coupon below. 
Blocks. PC Architectura I Glass. Tapes-

p i T T C O S T O K E F R O N T S 
P I T T S B U R G H P L A T E G L A S S C O M P A N Y 

l ' i l l s l i i i r s : l i I ' l a t e ( l l a s s ( ' (Hi ipai iy 
•-•L'lin-i' C i a i i t B u i l d i i i K . r i t t s l n i i - K l i . I ' a . 

I M c a s c xeii i l nio. w i t l i o u t ( ib l iKat io i i . y o u r n e w . 
i l l u s t i a l c i i l)()(>klcf. " r i l t c i i S t o r e I - ' ront i — a n r l 
T l i c i r I n f l u e n r c on R e t a i l .Sa les ." 

N a m e 

S t r e e t -

C i t y — S b i t e - -
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T R U S C O N ' S 

(A DEFENSE WINDOW WITH A PEACE-TIME PURPOSE) 

COUNCL 

The Donovan awning type window is a time-
honored civilian produa which in the tempo 
of today's times is prepared to don military 
uniform. Its "civilian dress" is retained by the 
inner series of glass-glazed ventilators. Its 
"military dress" is obtained by the outer series 
of steel-glazed ventilators. • Both series of 
vents operate separately, through completely 
concealed mechanical operators with crank con
trols located at the sill. Normally the outer 
series of steel-glazed vents remain continuously 
open, thus serving as metal awnings, while all 
ventilation is controlled by the operation of 
the interior series of inward-opening glass-
glazed vents. • Instantly, if "Alarm" sirens 
warn of impending danger from night attacks, 
the outer series of vents is closed thus smother
ing all light from inside the building and the 
work goes on under artificial light. • In a 
friendly world, glass replaces steel in the outer 
series of ventilators and you have the Double-
Glazed Donovan with its obvious insulating 
advantages. • When furnished primarily for 
insulating purposes, both the inner and outer 
series of ventilators may be operated simultane
ously with a single crank control. • Truscon 
presents "Double-Duty Donovan" with the 
hope that its military function will be required 
only for preparedness. 

T R U C I C O 

5 1 SALES E N G I N E E R I N G O F F I C E S • 2 9 W A R E H O U S E S 

Y O U N G S T O W N - O H I O 
SUBSIDIARY OF REPUBLIC STEEL CORPORATION 



I 

from the 

T R O P I C S t o t h e A R C T I C S 

To insure the reliable performance specified for 
defense construction. The "OVERHEAD DOOR" 

is used extensively for installation in de
fense manufacturing plants. Army, Navy 

and Coast Guard buildings, and in thou
sands of home garages in defense 

areas. Each door is built as a com
plete unit at our factory with clear, 
edge-grained Si tka Spruce 

used for stiles and rails, and 
Salt Spray Steel tracks and A ' 

h a r d w a r e . S O L D IN- ^ 
^ STALLED by a Nation- ^ 

Wide Sales-Install^T. 

t ion - S e r v j 

M I R A C ' . " ^ E 

• 

G E 
Copvriahi 1841. Oir«rh.ad Door Corpoft 

O V E R H E A D D O O R C O R P O R A T I O N 
H A R T F O R D C I T Y , I N D I A N A , U . S . A 


