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E l i m i n a t i o n o f h a z a r d s o f l e a k i n g o i l is 

a requirement of all huilding codes and 
safely specifications for fuel oil installa
tions. Thi< layout illustrate" a Diesel En
gine Fuel Oil System which will he 
approved under practically all codes now 
in effect. 

W i t h n o d i r e c t e x p o s u r e of the large 
i s o l a t e d storage tank in the engine room 
proper, the principal danger of oil leakage 
i« removed. Oil i» pumped from the main 
storage tank to llie individual Fid-gallon 
Day Tanks that are provided w i t h over
flows to return excess oil hack to the stor
age tank in the event of over-pumping. A 
pressure relief valve in the discharge line 
from the oil pumps returns the oil when 
R C C O u pressure develop*. 

Control valves on each of the Day Tanks 
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C O D E O U A N . J E N K I N S V A L V E S SERVICE 

A 1 F i g . 950 Bronze G l o b e Fuel O i l Tonk S h u l - O f f 

B 4 F ig . 950 Bronze G l o b e Fuel O i l Pump S h u l - O f f 

C 2 F ig . 950 Bronze G l o b e T w i n S t ra ine r S h u l - O f f 

D 3 F iq . 950 Bronze G l o b e Dav Tank A d m i s s i o n 
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F 3 F ig . 950 Bronze G l o b e M e t e r By Pass 

G 3 Fig 950 Bronze G l o b e Engine Shu l O f f 

H 1 F ig . 762 Bronze S w i n g 
Check 
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make it possible to fill them individually 
or in parallel. 

O t h e r t y p e s a n d p r e s s u r e r a n g e s of 
Jenkins Valves t an he used for this type of 
layout; according to the faetors involved. 
Consultation with accredited piping engi
neers and contractors is recommended 
when adapting these -ugge-tions to yonr 
own requirements, or when planning any 
major piping installation. 

Copies of Layout No. 11. enlarged, with 
additional information, will be sent on 
request . . . also future Piping Layouts. 
JuM fill out and mail coupon. 

A C H O I C E O F O V E R 6 0 0 J E N K I N S V A L V E S 

To save time, to simplify planning, to 
get the advantage of Jenkins specialized 
valve engineering experience, - select all 
the v alves you need from the Jenkins line, 
fully described in the Jenkins Catalog. No. 
76. It's your best assurance of the lowest 
cost in the long run. 
Jei ikin. B r o . . . XII White Street. New York 1.1; I lr i .Im
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P R O G R E S S I V E 
A R C H I T E C T U R E 
P E N C I L P O I N T S 

M A K E T H A T HOUSING GOOD! 

The situation of the architect, here in mid-1946, is a paradoxical one— 
plenty of substantial work on the boards but comparatively little that can 
be built now. Yet there are signs that the frustrations to which creative 
spirits have become inured during these decades of depression and war 
wil l not last much longer. Another spring w i l l surely see an adequate 
supply of materials and labor so that the paper plans and specifications 
of today w i l l become lumber and steel and brick and stone realities. 

While we wait, however, for the more ambitious projects to materialize, 
there is a pressing program of humbler nature but of vast scope and 
social importance to be accomplished. Homes must be provided for mil
lions of ordinary American families—including veterans and non-veterans 
of average or below average incomes. These houses must be of a l l va
rieties, ranging from single, duplex, and row houses to large scale, 
low-rent apartments. Many w i l l be prefabricated but more w i l l be con
ventionally built. Hundreds of thousands of units w i l l unfortunately be 
erected wi th little or no architectural guidance, either as to plan or 
supervision. 

Yet the influence of good progressive design on this postwar housing 
w i l l not be negligible. The public has learned a great deal from the 
better work that has been published during these past few years and it 
has a much better understanding than ever before of the possibilities for 
greater comfort, convenience, economy, and beauty that lie in good 
planning and the application of modem methods and materials to build
ing. An increasing number of individual clients, intelligent developing 
builders and promoters of group housing w i l l be smart enough to make 
direct use of the best architectural talent that is available. They w i l l find 
it good business to do so. 

There is great danger, of course, that wi th a l l the pressure for speed in 
construction and low cost for the finished results there w i l l be a tendency 
to produce cheap and flimsy buildings to house the American people. 
Where quantity is the watchword, the merit of the product is l ikely to 
decline. It is the architect's place to exert every ounce of influence he 
possesses toward the maintenance of high quality in this housing—not 
only in the structure, materials, and craftsmanship, but in the design of 
both the individual units and the communities into which they are com
posed. This he can do directly and indirectly in a variety of ways. We 
hope he w i l l assume the responsibility and thus prove himself truly a 
professional man. 

It is to the architectural profession—within which we include a l l serious, 
able, and conscientious building designers of no matter what official 
title—that the public must look for improved rather than declining stand
ards. No other group should care as much. No other group has the 
necessary combination of abilities. The present emergency w i l l provide 
a revealing test of its claims for wider public approval and support. 



WILSON W. WYATT. National Housing Expediter Administrator, National Housing Agency 

T H E A R C H I T E C T AND T H E HOUSING 
The Veterans' Emergency Housing Program calls 
for the starting of 1,200,000 homes this year and 
1,500,000 in 1947 to meet the critical shortage of 
homes which faces returning veterans and other 
citizens. 
This rapid acceleration in home building makes it 
necessary to guard against unplanned, incompletely 
planned, or improperly planned projects. When 
builders throughout the country are asked to con
struct houses to the limits of their ability, there will 
be some who will propose building in the wrong 
places, or without sufficient attention being paid 
to such necessary community facilities as schools, 
hospitals, utilities, stores, transportation, and em
ployment. 
Obviously control over community planning cannot 

and should not be exerted from Washington or even 
from the office of the regional expediter. That is 
why we are urging Veterans' Emergency Housing 
Committees to work with planning groups in each 
community to get the best possible locations and 
site arrangements. Certainly, none of us wants the 
housing that is built in this emergency to become 
future slums. 
There is another important communixy committee— 
separate from the one mentioned above. That is the 
Civilian Production Administration Committee set 
up to help the local CPA representative determine 
what non-residential construction is essential and 
should be allowed to go forward. It is the responsi
bility of these committees to see that new housing is 
not starved for health, educational, and even shop-
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ping centers, which will be needed 
residential developments. 
The architects and city planners througTioul^W 
country thus have a definite responsibility and part 
in this program, not only as designers of individual 
homes, but as members of and advise 
these committees. 
Architectural groups and individual archi 
should see to it that planners are represented on 
these committees so that they may make their voices 
heard throughout the country, on the side of 
houshnj and >n-11 planned housing, as well a 
housing. 

HEALTH FACILITIES 
P a g e 74 
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T H E C H A L L E N G E O F T H E H O U S I N G C R I S I S 

R E A D Y - B U I L T HOUSES 

Various schemes have been tried to compensate an 
architect for standard designs which can be varied. 
The compensation must be such that he can afford to 
give real thought to plan and construction and 
materials and the expression of these things in the 
design of the building. Perhaps the ideal arrange
ment would be a cost plus fixed fee payment to the 
architect. Failing this, an agreed upon fixed sum 
determined by an estimate of the architect's cost 
plus a reasonable amount for profit and overhead is 
a workable arrangement, and one which is being 
used in many cases. Either of these plans seems 
preferable to a percentage fee, which today may 
fluctuate and turn out to be arbitrary and unfair to 
one or the other party, and even better than a small 
payment for an original design with royalties for 
"repeats"—an arrangement which bears little rela
tionship to the actual investment or cost on the 
architect's part. 

Whatever financial arrangement is made, there 
should be an allowance for a certain amount of 
consultation during construction. The architect's 
part in the site layout, and the development of a 
planned community rather than an aggregation of 
houses, is another aspect which is important and 
must not be overlooked. 
Meeting more discriminating buyers—families who 
have read about and studied the new trends in 
planning and are curious about new materials, 
modern equipment functionally arranged, and in 
many cases a contemporary appearance—the builder 
will increasingly rely on the design ability of archi
tects who are modern-minded and trained in the new 
idiom. Changes and improvements in technics in 
the home building industry should bring closer to
gether those two professions—those who design and 
those who build. 

FRANK W. CORTRIGHT 
Executive Vice-President, 

National Association of Home 
Builders of the United States 
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A s a n illustration of the a g r e e a b l e type 
oi home community that c a n result w h e n 
cm a g g r e s s i v e homebuilder commissions 
competent architects to l a y out the pat
tern oi the development a s w e l l a s de
s ign the house types, " W e d g w o o d " 
is instructive. W h i l e the houses c a n 
h a r d l y be c l a s s e d among the most pro
gress ive res ident ia l work extant, the 
carefu l organization oi the iloor p lans 
a n d the wi l l ingness to Improve upon 
convention in des ign elements repre
sent l audab le a d v a n c e in this conserva
tive i ield oi architecture. Twenty-iour 
b a s i c des igns a r e used ior the var ious 
two- a n d three-bedroom houses . It is 
of more than pass ing interest that this 
part icular builder-architect team h a s 
success fu l ly w o r k e d together ior 10 
y e a r s , with some 1.500 completed homes 
to their credit. 

T Y P I C A L two- and three-bedroom houses. 



PhotOS by K. S. Brown 

"WEDGWOOD," S E A T T L E , WASHINGTON 
THOMAS, GRAINGER & THOMAS, Architects ALBERT BALCH and MAURY SETZER, Developers and Builders 

 In general, the houses at "Wedgwood" are wider than 
they are deep and built on wide, shallow lots. Dining 
space is usually a continuation of the living room, pro
viding an increased sense of space, and all houses have 
a fireplace, an attached garage, and a full basement; the 
whole development is carefully landscaped and includes 
land-respecting curved streets—elements which not only 
facilitate sales but produce a harmonious, integrated 
neighborhood pattern. 

Use of standard lumber sizes, and repetition and varia
tion of basic floor plans made for economical wholesale 
construction methods. As the development progressed, 
two bulldozers constantly cleared land for new houses, 
leveling a temporary road in back of each house for easy 
truck access. Large power saws occupied an on-site cut
ting shop for precutting framing lumber to length; a 
smaller power saw, in one of the under-construction 
houses, cut trim and finished lumber as needed. 
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T H E C H A L L E N G E O F T H E H O U S I N G C R I S I S 

C U S T O M - B U I L T HOUSES 

Many architects will find themselves, in the next 
few years, forced to consider small house design, 
despite doubts about the possibility of doing a pro
gressive job and at the same time making a living. 
We asked two architects active in this field to tell us 
of their difficulties and their rewards. Theodore C. 
Bernardi, of Wurster, Bernardi and Emmons, San 
Francisco, California, and Don Hershey, of Roches
ter, New York, agree on many points. 
Hershey says the architect who would design houses 
successfully should "accept only those clients who 
are interested in doing a thorough and complete job 
with an open mind. Choose what you firmly believe 
and stick to it! Study materials, codes, and labor 
in your area; then design accordingly." 
Bernardi points to William Wilson Wurster's suc
cess: "He devoted himself to his work, giving each 
client the benefit of his knowledge, imagination, 
and personal attention. This led to a recognition 
which brought a steady stream of jobs. He never 
'went after a job.' Yet he kept a sizable office busy." 
Hershey's business formula is simple and realistic: 
"Make certain your project is sound; charge at 
least Sr/c and hold to it; keep overhead low (effi
ciency is more essential than glamor) ; provide com
plete and compact plans, details, specifications; 
insist on supervision." 
On the quality of clients' taste, both architects are 
encouraging. Says Bernardi, "The house-hungry 
people wait in line for plans from the architect and 
for lumber from the yard, and they are beset by high 
and uncertain building costs. It would be little won
der if they were satisfied with whatever is offered 
regardless of quality. But it is not so. More than 
ever they want good plans, carefully thought out 
amenities, outdoor living, the exhilaration of glass." 
And Hershey reports from upstate New York, "I 
have found that by steady, constant strokes the pub
lic has gradually come to contemporary thinking." 
Don Hershey (along with many others) is content 
to stay in the field of individual residence design. 
"Here is a real challenge to the architect and to the 
profession. Don't let them tell you that it's impos
sible to make a good living out of residential work. 
It can be done if you calculate carefully and set 
your office up accordingly." 
Theodore Bernardi agrees, in essence, but thinks, 
if good architecture is to reach the very small house, 
that "the architect with imagination must, in turn, 
capture the imagination of developers and prefabri-
cators so that they will consider his services a prime 
requirement." 
Our correspondents appear to agree that it is pos
sible and it is rewarding, although it requires careful 
maneuvering, to engage in a small individual house 
practice, and that anyone so engaged should look 
ahead and find ways to participate in the speculative 
and the prefabricated house fields. 

The architect-commentators quoted at 
left come from Cal i forn ia a n d N e w Y o r k . 
So do the two projects w e h a v e selected 
to illustrate progress in the indiv idual ly 
des igned s m a l l house. Both are two-
bedroom houses , a n d both are specifi
c a l l y des igned to meet part icular family 
needs. In neither of them w a s there a n y 
effort to force a family within a precon
ce ived des ign idea . That they also em
ploy certain mater ia l s a n d equipment 
made possible b y today's technological 
a d v a n c e further p laces them in the 
progress ive category. 



 

 

 

   

T H E REAR of the house foces south. 

H O U S E IN A T H E R T O N , C A L I F O R N I A 
WILLIAM F. HEMPEL, Architect 

Designed for a young couple in a community near the campus of Leland 
Stanford, Jr., University and within easy commuting distance of San 
Francisco, this big-windowed house is built on a level site among the superb 
trees of an old estate that is now being subdivided. A study of the floor 
plan on the following page shows how by skillful organization of space 
the architect has achieved far more livability and amenity than are usually-
found in a house of this size. The large photograph above illustrates one 
of the most successful plan elements—the projection of the living room 
on the lawn side of the house, automatically producing two separated 
living terraces—the one on the right (opening off the dining room and 
kitchen) which is used for outdoor dining; the one at left (reached from 
the living room) provided for informal lounging. 
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T H E C H A L L E N G E O F T H E H O U S I N G C R I S I S C U S T O M - B U I L T H O U S E S 

• 

m 

E N T R A N C E C O U R T : Goroge ot left. Exterior walls: combed redwood siding. Cedar shingles on the roof. 

 

 

    

 
  

 

HOUSE IN ATHERTON, CALIFORNIA 

W I L L I A M F. HEMPEL, Architect 

The owners had the usual requirements, the ar
chitect says, "of wanting more house and finish 
than the pocketbook would allow." So, after de
termining their most important "musts," he per
suaded them to leave on a month's vacation, only 
to present them on their return with the plan 
essentially as it was built. 

The compact arrangement provides surprising 
flexibility. The bedroom wing is reached directly 
from the entry; the study, with adjoining small 
bath, may be variously used—as a study with a 
back-door bath for cleaning up after gardening; 
as a maid's room; as a guest suite, or as a rental 
unit. The outdoor living rooms formed by the 
projecting living room have already been noted. 
The relation between the living room and the 
front door creates an illusion of almost endless 
space; for, from the door, the eye travels through 
the entry, across the diagonal of the living room, 
and on through the great corner windows out to 
the terrace, lawn, and trees beyond. 
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F R O N T D O O R : Room place
m e n t p r o v i d e s a v i s t a 
through the entire house. 

 

 

L I V I N G R O O M : Mahogany veneer on the fireplace wall; pale blue paint on the others and on the ceiling; draperies, hand-blocked with a ginger-
color pattern. 
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T H E L I V I N G T E R R A C E . 

HOUSE IN ATHERTON, CALIFORNIA 

W I L L I A M F. HEMPEL, Architect 

Originally, the plan called for trel
lises above the two terraces; but the 
budget required a choice between 
these and the floor-to-ceiling glazing 
on the southern front. The latter was 
chosen, with the thought in mind that 
trellises might be added later. 

The photographs on these two pages 
illustrate the outdoor living rooms at 
the back of the house. From the liv
ing room, doors open to the smaller 
terrace in the southwest corner where 
midday sun is ever present; the south
east terrace, the larger of the two, 
has access from the dining room, re
ceives afternoon shade, and ample 
space for outdoor eating facilities. 

O R N E R 
terrace. 
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T H E D I N I N G T E R R A C E . 

V I E W T H R O U G H D I N I N G 

R O O M r o w o r d t e r r o c e . 
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T H E C H A L L E N G E O F T H E H O U S I N G C R I S I S . . . C U S T O M - B U I L T H O U S E S 

H O U S E IN D U T C H E S S C O U N T Y , N E W Y O R K 

Completed just before the war, this 
house was designed for a professional 
man, his wife, and two sons. It was 
built initially for weekend and vaca
tion use; eventually it is to be their 
year-round home. A magnificent 
view to the southeast and a pleasant 
outlook toward a hillside orchard and 
brook toward the west determined 
the orientation. Extensive excavation 
was impossible because of a natural 
rock outcropping; hence, the split 
level plan. Beneath the main living-
room area are an above-grade play
room, with windows on the south and 
west, an interior -boiler room, and a 
large storage closet off the entrance 
hall. Upstairs are the large living 
room, kitchen, bedrooms, and outside 
living deck, over the garage. 

Much of the construction work was 
done by a farmer-part-time-carpen
ter and a farmer-part-time-mason. 
Approximate total cost was $5,000. 
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DANIEL SCHWARTZMAN, Architect 

A V A S T V I E W to the southeast set the orientation 



The foundations are local 
stone; exterior walls are 
finished with V-joint pine 
siding and horizontal cedar 
siding; asphalt shingles are 
used for roofing. 

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

P R E F A B R I C A T E D H O U S E S 

Application of modern production techniques is 
creating for the first time in history a large-scale 
demand for architectural services in the field of low-
cost housing. 
Good design, which creates eye appeal, is an essen
tial characteristic of these mass-produced homes. 
The need for good design has been recognized by 
manufacturers of toasters, automobiles, cosmetic 
packages, and hundreds of other items, who have 
employed the country's best industrial designers. 
If important in these products, it is a thousand times 
more important in a man's castle. 
Good planning, from the standpoint of the efficient 
and economical use of space, is the second essential, 
because low-cost housing must provide the most 
home for the least money. 
Livability, that less clearly defined attribute of a 
good home—that forethought that makes for con
venience, easy arrangement of furnishings, and 
efficient housekeeping—is the third cardinal require
ment, all three of which must be supplied by the 
architect. 
Chief among the possibilities for reducing housing 
costs is reduction of the materials used. This calls 
for the most intelligent use of existing materials 
and the proper application of new materials. 
No matter how nearly perfect the individual unit— 
the harmonious community requires good lot 
arrangement, pleasing variation of colors and 
textures, and proper placement of homes. These 
too reflect further opportunities that are unfolding 
to architects in this promising field of home pre-
fabrication. 
They are new opportunities because seldom, if ever, 
are the benefits of architectural service extended to 
homes under $7500. They are expanding opportuni
ties because they can be made to awaken a new and 
keener appreciation of good design, efficient plan
ning, high standards of livability, better use of 
materials, and more attractive community develop
ment which will find expression when these new 
property owners can afford to buy larger homes. 

HARRY H. S T E I D L E 
Manager, Prefabricated Home 

Manufacturer's Institute 
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T w o points in Mr. Steidle's statement a r e illus
trated b y the house construction here presented. 
Through intelligent use of a s imple prefabricat ion 
system, the s m a l l home purchaser (in a region 
not a l w a y s k n o w n to be progressive) w i l l ga in 
the benefits of good materials used to ful l a d 
vantage . In addition, the satisfactory p l a n ex
press ion a n d such things a s the "solar w i n d o w " 
wi th the o v e r h a n g of e a v e s carefu l ly studied 
w i l L through prefabricat ion. br ing progress ive 
architectural des ign to a consumer group w h i c h 
could not otherwise afford it. 
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C O M P L E T E , 

C O N T E M P O R A R Y , 

AND P R E F A B R I C A T E D 

This summer, in conservative Brat-
tleboro, the Solar Homes Company 
expects to start selling complete 
houses, fully equipped. The houses 
will embrace most of the contem
porary developments of design, con
struction, and equipment that are 
immediately feasible. 

The prefabrication system, adapted 
from a Forest Products Laboratories 
development, is a post-and-stressed-
skin-panel type. Panel-and-post sys
tems do require wood, but in a 
locality like Brattleboro there are 
inevitably local sources of supply, 
local prejudices in favor of wood, and 
such factors as transportation costs 
to consider. 

The company is organized for true 
mass production, with assembly-line 
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W A R M A I R DUCTS 

- ^ " C O N C R E T E SLAB 

6 " £ R A V E L F I L L 

M E M B R A N E W A T E R P R O O F I N G 

- W O O D S C R E E D S 1 6 " C E N T E R S 

8 " C O N C R E T E F O O T I N G C A R R I E D 
5 - 0 " B E L O W G R A D E L I N E 

SOLAR HOMES CO. . Brattleboro. Vt. DONALD DURELL and ASSOC., Designers and Builders 

production techniques. It will not 
only design and produce building 
units and houses, but will also per
form the function of operative 
builder, so that the buyer will find 
himself involved with one seller only, 
with a single fee to pay, and with 
one set of contract documents. Yet 
for all this business-like approach, 
Mr. Durell emphasizes that: "We 
are never for a minute losing sight 
of good design, finesse, or the amen
ities which good architecture and 
good expression can produce." 

The houses are laid out on a 12" grid, 
a module small enough for flexibility 
and freedom in design, yet large 
enough to permit reasonable stan
dardization. The design approach is 
contemporary, and recognizes local 

tastes and conditions. Thus the 
houses are oriented to take advan
tage of sun heat and light, with 
eaves overhangs to eliminate objec
tionable summer sun but admit win
ter sunlight; yet the glazed areas, 
though larger than ordinary Ver
mont windows, are smaller than 
"solar" windows in more temperate 
climates. Glazing is all fixed, double 
plate glass; ventilation is obtained 
through controllable louver panels. 

Heating is a radiant floor-panel sys
tem, using warm air circulated 
through the joist spaces. Direct 
warm air circulation can also be pro
vided by inserting floor registers; 
fireplaces are to be of the heat-cir
culating type. Much of the lighting 
is to be built-in fluorescent; doors 

are to be flush, eliminating dust-
catchers; finish of the plywood sur
faces is to be one of the newly 
developed synthetics, factory-applied 
and well rubbed. 
There are to be a dozen or so stan
dard plans, all subject to variation 
in layout and exterior and interior 
treatment, and designed to permit 
expansion. Eventually the Company 
will have a full professional staff, 
ranging from architects and land
scape architects to interior decora
tors and plumbers; and it will be 
prepared to provide houses complete 
to the last drapery, or unfinished, to 
be finished by the purchaser at his 
leisure, or finished to some degree 
between these extremes, at prices 
ranging from $5,000 to $16,000. 
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PLANNED COMMUNITIES 

I n the present emergency i t is o f the utmost i m 
portance not to lose sight o f the eventual value o f 
developments as neighborhoods. The Local CPA 
Committees in charge of the approval of develop
ments f o r p r io r i t i es have a responsibil i ty to the i r 
towns not to approve subdivisions which are lacking 
in proper neighborhood design: provision f o r shop
ping, recreation, accessibility to schools. Natura l ly , 
the need f o r these th ings w i l l va ry w i t h the size and 
location of the development, but they should be given 
due consideration by the rev iewing boards. 

The m a j o r need of any neighborhood is play space 
f o r small chi ldren and adolescents. No subdivision 
should be approved that does not set aside at least 
one f a i r l y central open area large enough f o r play
ing sof tbal l and other activit ies. I n addi t ion, i t is 
h ighly desirable to provide small areas f o r the l i t t l e 
kids in as many blocks as possible. 

I n large developments, especially i f they are more 
than a mi le f r o m reasonable exis t ing fac i l i t ies , 
shopping should be provided. Food, d rug , and 
general stores are the first—and o f t en only—re
quirements. Ample p a r k i n g space must be allowed, 
w i t h room f o r expansion. Commercial structures o f 
th is k i n d are o f t en a source o f p ro f i t to the developer. 

These two requirements, and the proper relat ion of 
the dwellings to schools, are something tha t al l 
local committees should look into carefu l ly . Upon 
them, to a large degree, depends the eventual stabil
i t y of the neighborhood. Where the subdivision-plat 
regulations o f a c i ty or county f a i l to require reason
able communi ty fac i l i t ies , the committee i tself 
should insist on the i r being provided by the subdi-
vider, as a condit ion precedent to approval. 

As a mat ter o f fac t , the in te l l igent subdivider and 
large-scale builder f u l l wel l realizes the desirabi l i ty 
of neighborhood planning. I t makes his land and 
bui ldings sell faster , i t sets up values tha t w i l l help 
h im get r i d of the last parcels. The soundly planned 
neighborhood development is the one tha t w i l l r ide 
out the crash tha t is going to fo l low the present i n 
sanity and continue to pay taxes; so the mortgage 
holders too have a v i t a l stake i n the qual i ty o f the 
development. 

There are, o f course, many other th ings which 
should at least be considered i n apprais ing neighbor
hood qual i ty . The eventual capacity of schools to 
care f o r the to ta l child population w i t h i n a ha l f -mi le 
radius o f the school; the capacity o f water and 
sewage l ines; m a j o r recreation faci l i t ies f o r the 
whole f u t u r e area; the provision of health centers, 
communi ty buildings, l ibrar ies , and many other 
things—these fac tors may determine the fiscal f u 
ture of the communi ty . 

Wha t we bui ld now, in haste, w i l l last a long t ime. 
We cannot a f fo rd to bui ld less wisely f o r the needs of 
people now than we d i d as a " t empora ry" measure 
d u r i n g the war . 

H E N R Y S. C H U R C H I L L , A . I .A . , A.I .P . , 
Author of The City Is The People 

To illustrate certain oi the advantages 
of community planning which Mr. Chur
chill enumerates, we have selected two 
projects that are widely separated in 
both purpose and time—one. a Naval 
housing development hacked out oi the 
wild that was begun early in the war 
as a permanent community and later 
was subjected to the unavoidable re
strictions and economies imposed by 
full-war exigencies; the other, a long-
range plan, still in project form, that has 
been developed for the healthy growth 
of an existing but unplanned suburban 
community. 
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Photos by P. A. Dearborn 

FPHA PROJECT TO S E R V E A NAVAL AIR S T A T I O N , 

ASTORIA, O R E G O N V A N EVERA BAILEY, Architect 

 

In i t i a t ed as a 100-unit P B A project , th is community was 
redesigned ( i n collaboration w i t h the office o f F . J. Mc
Carthy, San Francisco architect) a f t e r al l housing was 
t rans fe r red to F P H A , though the units were designed be
fo re the "standards f o r m i n i m u m housing" were set up. 
Shown is the ha l f (50 uni ts) o f the project bu i l t first. The 
rugged site proved considerably at variance w i t h the survey, 
and the architect says, " M u c h o f my t ime was taken up i n 
site g rad ing and re-establishing grades to fit actual con
di t ions ." The buildings contain 6 one-bedroom, 34 two-
bedroom, and 10 three-bedroom units , arranged i n duplex 
plans. Offset of adjacent uni ts was variously employed to 
reconcile bu i ld ing placement w i t h grade conditions and 
b r i n g the floor lines close to grade. Off-street pa rk ing bays 
and allocation of space f o r a community center ( though not 
bu i l t ) are noteworthy elements o f the over-all plan. 
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OUTSIDE FINISH: Stained rough boards and battens. Every dwelling unit has its off-street parking bay. 

The offset, stepdown pattern of units follows the contour lines. 

ENTRANCE to one of the two-bedroom units. 

FPHA HOUSING PROJECT 

ASTORIA. OREGON 

V A N EVERA BAILEY, Architect 

Since F P H A standards had not been 
worked up i n f u l l at the t ime this p r o j 
ect was bui l t , M r . Bailey points out, 
"There was much lat i tude to design as 
we saw fit . . . The market was glut ted 
w i t h lumber (bless the days! ) . " Floor 
construction consisted of 2-inch T & G 
flooring spanning beams about 4 feet 
apart . S imi la r construction was used 
f o r the ceiling, l e f t exposed. Only the 
outside walls are of double construction, 
in te r io r par t i t ions being single-board 
T & G f o r economy. P u r l i n roof construc
t ion did away w i t h the necessity of ties 
across f r o m plate to plate. I n t e r i o r 
storage space instead o f a vestibule type 
—later becoming standard w i t h F P H A 
—adds to the spaciousness of the i n 
ter ior . Casement windows were used; 
m i l l w o r k is " n a r r o w " in appearance and 
simple i n detail . 
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Located in a volley just over the hills from the cities of Berkeley, Oakland, and (across the Bay) San Francisco, Orinda is assured continued 
growth. "With proper foresight and planning," the study emphasizes, "the people of Orinda can make it an ideal suburban community." 

PLAN F O R F U T U R E D E V E L O P M E N T O F ORINDA, C A L I F . 
STUDY CONDUCTED BY THE SCHOOL O F ARCHITECTURE, UNIVERSITY OF CALIFORNIA 

Under the direction of 
Prof. HOWARD MOISE 

Architect 

ELLIOTT JOHNSON 
TEFVIK KUTAY 
HENRY LAGORIO 

Graduate Students 

ELVA SPIESS 
Senior Student in Economics 
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The Orinda study, a plan f o r the development of the residential 
communi ty o f Orinda, was undertaken at the request of Orindans, 
Inc., a citizens' group organized to promote the i r community 's 
betterment. Orinda is an unincorporated community , w i t h no spe
cific boundaries; so, the boundary of the p r i m a r y school d is t r ic t 
was selected as the most suitable area f o r study. Throughout , every 
e f fo r t was made to keep the project realistic. The students con
sulted w i t h the sponsoring group, County Planning Commission, 
School Board members, representatives of the State Department 
of Education and Div i s ion o f Highways , and County Park Com
mission, as wel l as w i t h the local fire chief and several professional 
planners—among them, Deming T i l t o n , director of the San Fran
cisco Planning Commission, and Ronald Campbell, director of the 
San Mateo County P lanning Commission. Archi tects w i t h whom 
problems were discussed included Michael Goodman of the School 
of Archi tec ture facul ty , and John Reid of Ernest Kump's office. 



LCLrt N D 

PRESENT 
LAND USE MAP 

According to the planners, 
the major community prob
lems at present are: 

1. It is cut in two by the 
highway (northeast-southwest) 
and the Moraga-Richmond 
road in the other direction. 

2. No means exist to protect 
the community against the 
increasing traffic hazards. 

3. Present haphazard growth 
straddling the highway is 
undesirable. 

4. Land values are unpro
tected by adequate zoning. 

5. School facilities are inade
quate. 

6. Recreational facilities arc 
inadequate. 

7. Increasing population can
not be accommodated by the 
present use of septic tanks. 
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FUTURE 
DEVELOPMENT PLAN 

A questionnaire sent to every 
boxholder in the postal dis
trict yielded a surprising 
return of more than 33 Vz 
percent. From this were 
gained the breakdown on 
church affiliations, recreation 
needs, a strong affirmative 
vote for a seweroge system, 
the desired shopping facilities, 
types of professional and 
business services offered, and 
sizes of families by age 
groups (to indicate the school 
needs). In this future devel
opment plan are shown the 
proposed limited-access park
way to replace the present 
Moraga-Richmond road, zoned 
business districts (in black), 
best areas for continued resi
dential expansion, school 
districts, and areas to be used 
for park and recreation. 
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PLAN OF THE SHOPPING CENTER. The theater is an existing structure; parking is both within the plaza and in an area toward the new parkway. 

PLAN FOR ORINDA, CALIFORNIA 

PERSPECTIVE OF 
SHOPPING CENTER 

The proposed shopping center (planned 
f o r possible expansion) is located at the 
main crossroads, but f ree f r o m highway 
conflicts, w i t h the h ighway an overpass 
at th is point , and the proposed park
way passing under i t (see perspective). 
This grade separation is deemed essen
t i a l f o r the protection o f l i f e and amen
i t y of adjacent bu i ld ing sites and to 
prevent the ul t imate deteriorat ion o f 
the communi ty . By locating the park
way somewhat south of the exis t ing 
Moraga-Richmond road, the old road 
becomes the t u r n o f f in to the shopping 
plaza. Hen ry Lagor io is chiefly respon
sible f o r the shopping center design. 
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SCHOOLS AND COMMUNITY CENTER 

One of the most g r a t i f y i n g things to 
come out of the study to date is tha t the 
school board p rompt ly set about t r y i n g 
to acquire the only suitable land avail
able f o r f u t u r e use. The community 
center plan includes a large "amuse
ment room," w i t h stage; storage rooms 
f o r various ac t iv i ty groups, a public 
lounge, several club-meeting rooms and 
an outdoor terrace, horseshoe pits, play 
space f o r children. Location near school 
buildings assumes that many faci l i t ies 
would be used interchangeably. 

The zoning proposals, not shown here, 
are developed around the desirabi l i ty of 
ma in ta in ing the community 's rural-res
idential character. They recommend 
establishment of larger m i n i m u m lot 
sizes than the present 5,000 sq. f t . , areas 
to be set aside f o r agr icu l tu ra l and park 
use, and establishment o f a scenic ease
ment along the h ighway and parkway. 
For the school designs, special credit 
is due T e f v i k K u t a y ; E l l i o t t Johnson 
designed the community center bui ld ing 
and drew up the zoning proposals. Miss 
Spiess was in charge of assembling fac
tual data. 

COMMUNITY 
BUILDING 

 FUTURE 
JUNIOR HIGH SCHOOL 

{Present Elementary School) 

r r / 
/ NEW 

ELEMENTARY SCHOOL 

NEW 
HIGH SCHOOL iiiuJ mil ^ 

ROPOSES IMMEDIATE AQUISITION FROM 
HE E.B.M.U.D. OF THE AREA ADJOINING THE PR£SE> 

'SCHOOL PROPERTY. THE SUGGESTED DEVELOPMEN 
OF THE AREA WOULD PERMIT CENTRALIZATION OF ADMI 
ISTRATION. TRANSPORTION. AND RECREATION. 

• ADULTS WILL BE INCLUDED IN THE RECREATION PROGRAfi 
• PRIMARY SCHOOL NEEDS OF THE NEAR FUTURE TO Bl 

MET BY ADDITIONS TO PRESENT ELEMENTARY SCHOOL 
RELEASING THE LATTER FOR USE AS A JUNIOR H O 
SCHOOL. A HIGH SCHOOL TO BE BUILT WHEN NEEDEC 
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E D U C A T I O N A L F A C I L I T I E S 

D u r i n g the period of reconversion o f the construc
t ion indus t ry , there w i l l not be sufficient bu i ld ing 
materials to meet al l the demands of the live-year 
backlog of residential , indus t r ia l , commercial, and 
public bu i ld ing construction. I t seems reasonable 
and jus t tha t the Government should give h igh 
p r i o r i t y to the construction of homes f o r veterans. 

The veterans w i l l wan t schoolrooms f o r the i r 
children as well as homes f o r the i r famil ies . Since 
the m i l i t a r y d r a f t did not exempt fa thers , and 
discharge points were allotted f o r wives and chi l 
dren, a large percentage of veterans now wish ing 
homes have children of school age. I t is estimated 
that i t w i l l require about 75,000 classrooms to serve 
the 2,700,000 veterans' homes in the W y a t t program. 
I t may be argued that these children are now i n 
school and tha t many of the new homes w i l l be bu i l t 
in the same dis t r ic ts where the children now attend 
school. This , however, is only a ha l f t r u t h . Many of 
the veterans' homes w i l l be erected where very i n 
adequate school fac i l i t ies exist. I t may also be ex
pected that much of the housing w i l l be developed 
in areas where there are no schools at a l l . By and 
large, the schools are as inadequately housed as 
the veterans' fami l ies . The schools o f the nat ion 
are now suf fe r ing f r o m a three b i l l ion dollar short
age i n physical fac i l i t ies due to deferred construc
t ion . 

School boards are now required to file applications 
f o r construction au thor i ty on F o r m CPA-4423 w i t h 
one o f the 71 CPA Construct ion F ie ld Offices. I f 
p r i o r i t y assistance is required to secure materials, 
school boards file CPA-541A f o r m s w i t h the Wash
ington Office of the Civ i l i an Product ion A d m i n i s t r a 
t ion f o r a CC r a t i n g which is not sufficient to ac
quire the 11 most c r i t i ca l materials. School au thor i 
ties may therefore be denied the oppor tuni ty to 
construct urgent ly needed fac i l i t ies , even to serve 
veterans' housing projects, unless schools are placed 
i n a more favorable bracket than provided in pre
sent regulations. 

R A Y L . H A M O N 
Chief, School Housing Section, 

Division of School Administration, 
U. S. Office of Education 

Mr. Hamon's plea ior a higher priority rating for school construction 
points up an aspect of the present situation which is not generally 
understood: even though the local CPA office may grant the right 
to build, this merely permits the applicant to join in the mad scramble 
for available materials. Nothing except a high priority rating helps 
in this free-for-all (for all PERMITTED construction). Failing the high 
priority rating, the necessary structure—such as a school—becomes 
a design problem in non-critical materials, just exactly as many 
structures permitted during the war were. THE EDITORS 
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In the present building emergency, what 
may well happen in many cases is that 
a portion of a job will go ahead, even 
though the total project cannot be real
ized at once. The Haughton school here 
presented is a pertinent instance of a 
school planned so that future expan
sion would reguire but a minimum of 
change to the existing structure. 

 

 

The reinforced concrete canopies above the window bands 
control the sun during the school period. Classroom windows 
run from wall to wall and are placed above the seated pupil's 
eye level for eye comfort. Ceilings ore surfaced with acousti
cal tile. 

 

 



Photos by Doug Perry 

HAUGHTON HIGH SCHOOL, HAUGHTON, LOUISIANA 

The new high school shares use of a gym
nasium and aud i to r ium tha t are connected 
w i t h an older, elementary school on the 
same site. 

The new school plans are essentially self-
explanatory. A s high-school needs expand, 
the bu i ld ing may be extended to accommo
date addit ional classroom space wi thou t 
upsett ing present arrangements. Another 
feature of flexibility is the modular mul l ion-
column f r a m i n g system tha t allows change 
i n size o f rooms (by simple s h i f t i n p a r t i 
t i on location) w i t h o u t conf l ic t ing w i t h odd-
shaped in te r io r piers or necessitating change 
i n external appearance. 

The assembly room on the second floor is 
used f o r band practice, dramatics, and com
m u n i t y assemblies i n addi t ion to i ts use as 
a meeting room f o r the entire school body. 
There is no basement, but the heater room is 
two feet below the f i r s t floor level. Construc
t ion is of concrete f r a m e w i t h b r ick walls. 

SAMUEL G. WIENER, Architect 
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R E C R E A T I O N A L F A C I L I T I E S 

Recreation is an essential phase of indiv idual and 
communi ty l i f e . Throughout the country local 
authorit ies have accepted responsibil i ty f o r pro
v id ing recreation areas, fac i l i t ies , and programs on 
a neighborhood and ci ty-wide basis. People are 
increasingly demanding tha t adequate recreation 
opportunit ies be made available near the i r homes 
and d u r i n g twelve months o f the year. 

Cities today are spending great sums of money to 
acquire needed recreation space i n bui l t -up neigh
borhoods where a f e w years ago land was available 
at low cost. The execution of the proposed Nat ional 
Housing Program w i l l reduce the open space in 
exis t ing neighborhoods and w i l l cover w i t h homes 
large areas i n and near cities where l imi ted recrea
t ion properties are already inadequate. To prevent 
a duplicat ion of past mistakes and to assure resi
dents of new housing developments a reasonable 
oppor tun i ty f o r a well balanced recreation l i f e , 
recreation needs must be considered in the i n i t i a l 
conception of every housing project . 

The provision of recreation areas to serve people 
to be accommodated in new housing is p r i m a r i l y a 
problem i n neighborhood and c i ty planning. The 
ind iv idua l or agency developing a project should 
therefore consult w i t h the c i ty p lanning authori t ies 
and the recreation, school, or other local municipal 
agencies responsible f o r the ci ty 's recreation service, 
and together w i t h them work out a plan tha t w i l l 
assure the provision o f adequate permanent recrea
t ion space to meet the needs of the people to be 
housed. 

The development of the outdoor areas and the con
st ruct ion of essential recreation bui ldings may need 
to be postponed un t i l the present housing shortage 
becomes less acute. We must make sure, however, 
that in solving the immediate housing problem we 
do not create f u t u r e slums. I n al l large-scale home 
bu i ld ing plans, provision must be made f o r perma
nent open spaces which are so essential to the 
fu l les t enjoyment of l i f e i n the new neighborhoods 
to be created. 

H O W A R D B R A U C H E R 
President. National Recreation 

Association 

Mr. Braucher points out the importance 
of including proper recreation facilities 
in any soundly planned community. 

One of the best ways possible to make 
this ideal a reality is through the me
dium oi the war memorial, the living 
memorial that makes lor healthier and 
more pleasurable living at the same 
time that it appropriately honors the 
dead. The recreation building shown 
on these two pages is a splendid ex
ample. 

Photos oj renderings by Harvey Croit oj Cranbrook 
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V E T E R A N S M E M O R I A L BUILDING, L A P E E R , MICHIGAN 

In i t i a ted by veterans' groups, chiefly the Amer ican 
Legion, this is a project tha t is receiving enthu
siastic support f r o m the entire community. A s soon 
as construction is permit ted, plans w i l l go ahead 
w i t h as much of the bui ld ing as the budget w i l l 
allow. Since the bu i ld ing is i n project stage, spe
cifics are not as yet determined. 

The assembly room, w i t h serving kitchen alongside, 
anticipates varied use—as a lecture hal l , movie house 
or (cleared of chairs) f o r f o r m a l funct ions, dances, 
etc. Remarkable flexibility is achieved by the f o l d 
i n g par t i t ions at the rear of the assembly hall on the 
ground floor and i n the lounge-balcony area above. 

  

  

  

  
  

   

  
 

   

 

  

 

SAARINEN, SWANSON and SAARINEN, Architects 

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

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

Even before the war , the rap id ly increasing health 
and hospital consciousness of the general public was 
being reflected i n the tremendous expansion of 
coverage by the Blue Cross and s imi lar prepayment 
hospital plans. Today, almost one out of every f o u r 
individuals in the Uni ted States is covered i n some 
type o f such plan, and these plans have only w i t h i n 
the past f e w years progressed beyond the experi
mental stage. 

Our soldiers experienced a h igh qual i ty of medical 
care d u r i n g the i r sojourn i n "the healthiest a r m y i n 
h i s to ry . " They are going to expect s imi lar stand
ards f o r the i r famil ies in c iv i l i an l i f e . 

Offices and other fac i l i t ies must be provided f o r 
medical personnel released by the armed forces i f 
they are to make thei r services available to the 
communities so urgent ly i n need. 

There are at present 1250 counties in the Uni ted 
States which do not have hospital fac i l i t ies . Of 
these counties, more than 700 have populations ex
ceeding 10,000 people. Only wise planning on a 
tremendous scale can provide sufficient fac i l i t ies to 
meet the exis t ing need f o r hospitals and allied health 
faci l i t ies . 

Immediate action is necessary i f we are to save 
more of the 40 out of each 1,000 babies born alive 
but who die w i t h i n infancy, and more of the 25 
mothers out of each 10,000 who die in ch i ldb i r th . 
Beds must be provided f o r the thousands o f tubercu
losis patients who now must forego proper treat
ment and remain as menaces to the public. A d d i 
t ional fac i l i t ies must be supplied f o r the 5 out of 
every 1,000 persons who are now the unfor tuna te 
vic t ims of mental disease. 

Sickness, disabi l i ty , and death rates are too closely 
correlated w i t h adequacy o f health and hospital 
fac i l i t ies to be questioned. We cannot a f fo rd the 
economic loss even though we close our eyes to the 
human su f fe r ing tha t is a necessary concomitant. 

The architects of this nation have a dis t inct and 
leading responsibil i ty to assist i n gu id ing the i r own 
communities in to logical channels i n allocating 
materials, funds , and effor ts i n a r r i v i n g at a solu
t i on which w i l l be most beneficial now and later. 
Proper solution o f these problems cannot be made 
wi thou t active par t ic ipa t ion of the architect. 

V . M. H O G E 
Senior Surgeon-in-Charge, 
Hospital Facilities Section, 
States Relations Division 

As a possible answer to one oi the most 
difficult of the health-facility needs of 
which Dr. Hoge speaks—the rural health 
center-hospital—this USPHS design is 
exceptional in that it suggests inclusion 
of surgery, inpatient nursing units, and 
even private offices for local doctors and 
dentists along with the basic health-
center facilities. As Dr. McGibony cau
tions in the discussion across the page, 
however, this combination, while highly 
desirable in certain localities, is by no 
means to be generally recommended, 
and that the health-center facilities are 
not affected if some of the elements are 
emitted. Laid out on a modular basis, 
the scheme is flexibly arranged so that 
the local architect may readily adapt it 
to specific community reguirements. 
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T H E S M A L L H E A L T H C E N T E R - H O S P I T A L 

HOSPITAL FACILITIES SECTION, U. S. Public Health Service 

K n o w i n g f u l l wel l tha t the proposal here made— 
that a small r u r a l health center m igh t be combined 
w i t h some l imi ted inpat ient care—is a controversial 
one, we are happy to present a digest of a realistic, 
objective study of the f a c i l i t y prepared by D r . J . 
R. McGibony, Senior Surgeon, Hospital Facil i t ies 
Section, U . S. Public Health Service. 

A R G U M E N T S C O N : The construction of hospitals 
of less than 30 to 50 beds has long been controversial 
despite the f a c t tha t about 50 percent of the general 
hospitals have less than this number. Admi t t ed ly 
they are disproportionately expensive both to bui ld 
and main ta in . Thus, under o rd inary circumstances 
one would hesitate to recommend tha t a community 
embark on such an expensive and possibly unsatis
f ac to ry venture. Every al ternat ive should be f u l l y 
explored. 

A R G U M E N T S PRO: Despite the higher costs i n 
volved in the construction and operation of small 
hospitals, many communities desire such ins t i tu 
tions. They point out correctly tha t local fac i l i t ies 
are essential to serve the i r health needs. Fami ly 
physicians are not prone to t ransfer average cases 
to hospitals even 15 to 20 miles distant, nor is such 

F U T U R E E X P A N S I O N , A D D I T I O N A L BED* 

 

 

 

P L A N H I G H L I G H T S 

Nursing and administrative supervision 
maintained from a central point; desirable 
exposure for inpatient areas. Compact 
emergency surgery and obstetrics unit, 
with only a pass window for sterile supplies 
between work and delivery rooms. Limited 
driveways for both service and main 
entrances. 

For economy and to avoid over-building, 
minimum initial construction is recom
mended, with future expansion (to meet 
any of a number of specialized local 
needs) possible on any axis of circulation; 
this scheme also permits separate nursing 
units for different categories of patients 
by simple duplication of the nursing unit 
shown. 

Special credit for development of the plan 
should go to Basil Yurchenco, one of the 
staff architects of the Hospital Facilities 
Section. 
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T H E C H A L L E N G E O F T H E H O U S I N G C R I S I S . . . H E A L T H F A C I L I T I E S 

an arrangement sat isfactory to patients and thei r 
famil ies . 

C O O R D I N A T E D P R O G R A M : A n y communi ty plan 
w i l l benefit by coordination w i t h the to ta l state pro
gram. Operation of the local ins t i tu t ion should con
template af f i l ia t ion w i t h neighboring hospitals and 
medical centers. Only by some such arrangement 
can f u l l y adequate care be assured w i t h l imi ted 
faci l i t ies , staff , personnel, and equipment. 

B E D E S T I M A T E : The figure o f 4.5 beds per thou
sand o f population has been determined necessary 
to meet to ta l needs, but in r u r a l areas i t is believed 
that 2.5 beds per thousand should be sufficient f o r 
the average communi ty . P r i m a r y and secondary 
medical centers in which are concentrated special
ized skil ls and fac i l i t ies w i l l serve patients refer red 
f r o m ou t ly ing areas as wel l as f r o m thei r imme
diate areas; the ra t io of beds then na tura l ly becomes 
higher f o r the resident population of a given urban 
area. This does not mean a d i f fe ren t requirement 
f o r r u r a l and urban people, but an adjus tment of 
bed concentration i n accordance w i t h ab i l i t y to ren
der a comprehensive service. 

The r u r a l health center-hospital w i l l tend to make 
the communi ty healthy and hospital conscious by 
concentrat ing on normal obstetrics. Hospital care 
f o r general disease conditions would, of course, be 
fu rn i shed to the l i m i t of adequacy of fac i l i t ies . 

S I T E : Generally speaking, the small r u r a l health 
center is better patronized and can discharge its 
communi ty obligations more efficiently i f i t is located 
as near as possible to the center of the t o w n or the 
village. This is par t i cu la r ly t rue i f public clinic and 
private physicians' offices are combined w i t h bed 
faci l i t ies . Tra f f i c and other objections in cities are 
not o f ten of great i m p o r t in the smaller community. 

F A C I L I T I E S : For hospital purposes alone, approx
imately 575 square feet per bed are necessary to 
provide bed space and al l ad junc t services. Bed 
rooms are designed preferably f o r t w o but never 
f o r more than f o u r beds in a small f a c i l i t y , each 
bed r equ i r ing at least 80 square feet in the room. 
Add i t i ona l space required f o r public health ac t iv i ty 
w i l l o f course vary, but at least 2,000 square feet 
w i l l probably be necessary. For pr ivate physicians' 
and dentists' offices and examining rooms, a m i n 
i m u m of 300 square feet f o r each office may suffice, 
exclusive of w a i t i n g rooms. 

R E M O D E L I N G : A n exis t ing home or a bu i ld ing 
not designed as a hospital usually proves the most 
expensive of ventures when converted to hospital 
use. Upkeep is higher, efficiency, safety, and sani
ta t ion more d i f f icu l t , remodeling expensive, con
stant, never sat isfactory. 

C O N S T R U C T I O N C O S T S : To the local costs of or
d inary bu i ld ing construction must be added approx
imately 20 percent to cover the unusual and expensive 
methods, materials, and equipment required f o r hos
pitals. Loose equipment w i l l amount to f r o m $500 
to $800 per bed, or approximately $1 per square 
foo t o f hospital floor area. Supplies, to begin oper
at ing, amount to about $200 per bed. 

O P E R A T I N G C O S T S : Only hospital services are 
considered, as public health activit ies w i l l vary . The 
m a j o r expenditures f o r the average small hospital 
are f o r personnel, food, and other supplies, al l of 
which are proport ionately higher than f o r larger 
ins t i tu t ions . Experience indicates a rough budget 
divided as f o l l o w s : 

Salaries and wages 
Supplies and equipment 
Foodstuffs 
Heat, l igh t , power 
Repairs and replacement 
Insurance and miscellaneous 

50% 
20% 
15% 

5% 
5% 
5'7 

P E R S O N N E L : The sma l l e r the i n s t i t u t i o n the 
higher the propor t ion o f salaries, as there is a l i m i t 
to patient-personnel ra t io i n render ing even m i n 
i m u m adequate care. Hospital adminis t ra tors recom
mend 1.5 employees per patient in the smaller units. 
A n absolute m i n i m u m f o r the 10-bed health center-
hospital m i g h t be considered one employee per bed. 
Add i t iona l services would have to be contr ibuted 
th rough clubs or other organizations and by pr ivate 
nurses. The f o l l o w i n g m i n i m u m is suggested: 

1 Director-chief nurse 
2 Staff nurses @ $1,800 
1 Clerk-stenographer 
1 Technician 
2 At tendants 
1 Cook 
1 Assistant cook 
1 Laborer 

Total personnel 

$3,000 
3,600 
1,500 
1,800 
1,200 
1,500 
1,200 
1,200 

$15,000 

B U D G E T : Tota l estimates, based on experience, 
would indicate that the 10-bed un i t would cost the 
community as f o l l o w s : 

Salaries and wages 
Supplies 
Equipment 
Laundry 
L i g h t , power, repairs 
Insurance, miscellaneous 

Total annual cost 

$15,000 
4,700 

800 
1,500 
1,000 
1,000 

$24,000 

Since no hospital can expect 100 percent occupancy 
(we can assume that there w i l l be an average of 7 
patients f o r 10 beds), the cost per patient would be 
$9.40 each day, and this w i t h a m i n i m u m staff. 

These theoretical figures can probably be reduced 
i n actual practice, but i t can be seen tha t hospitals 
are expensive ins t i tu t ions and, the smaller they 
are, the more expensive they become per patient. 
I t may be d i f f icu l t f o r the average community re
q u i r i n g only th is small un i t to operate i t successfully 
wi thou t outside aid or by some assured method of 
prepayment. 

However, f r o m the standpoint of cost, the question 
may be, not that the communi ty cannot a f ford i t , 
but, measured i n lives and suf fe r ing , that i t cannot 
a f ford to be wi thou t i t . 
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rAo/oj Ay /». -V. Dearborn 
(Details on following page) 

I N T E R I O R O F F I C E D E V E L O P M E N T 

ARCHITECT'S OWN OFFICE REISNER & URBAHN 
NEW YORK, N. Y . Architects 

Interior office space, 20-odd ft. from windows, required special treatment: 
Partitions door height, sliding glass above for light, ventilation, unity-
Portable cases separate office, conference room; simplify any future moves 
Conventional techniques and materials used throughout to reduce costs 

Result: Contemporary design approach provides good working conditions 
and surroundings which impress clients favorably. 

Photos show, top left, reception; top right, conference; below, drafting room. 
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S E L E C T E D DETAILS 

(I'hotas on preceding page) 
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NATURAL 
FINISH 

7-l£cO*l. Off CcLSyil^£jt 3 "SCALE 

ARCHITECT'S OWN OFFICE 
NEW YORK. N. Y . 

REISNER & URBAHN 
Architects 
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The problem here was to design offices containing a showroom in which 

the No-Sag Spring Co. could display its products (springs for upholstered 

furniture—hence the slogan on the wall); and also, as the plan on the follow

ing page shows, to make the full depth of the display space apparent from 

the elevator lobby. To assist in both purposes, lighting is by means of ceil

ing coves designed to pull attention to the interior of the space. The lobby 

wall is full glazed, with an adjacent mirror wall which makes even the 

remote corners visible from the elevator doors. 
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(Photo on preceding page) D I S P L A Y O F F I C E 
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C H I C A G O . ILL. 
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ALEXANDER GIRARD 
Architect 
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MATERIALS a n d METHODS  

Left to right, three Swedish exomplcs of sincere cooperation: wood arches, indoor tennis court, Ahrbom & Zindal, 
architects; reinforced concrete trolley-passenger shelter, steel-arched bus garage, Stockholm, Eskil Sundahl, architect. 

BETWEEN ARCHITECTS AND ENGINEERS 

by PAUL WEIDLINGER 

Based on a lecture delivered at the H a r v a r d Uni 
versity Graduate School of Design in J a n u a r y 1946. 

Any kind of technical project incorporates, in some stage 
of its development, the work of the structural engineer or 
stress analyst. The importance of his work, along with that 
of other specialists, varies with the character of the project, 
which is largely determined in the frame of the whole 
technical design work. 
The design of buildings, though superficially it bears quite 
a similarity to other types of technical design problems 
(see illustrations), somehow does not parallel them exactly 
—at least in our time, and I like to emphasize this—in that 
structural considerations are less important as criteria. 
I do not intend to discuss the reasons for this, but because 
there is no clearly determined place for the structural 
concept, collaboration between architect and structural en
gineer is generally far from perfect. This is most regret
table. I am quite sure the situation can be improved by 
both architect and engineer, i f both will attain mutual under
standing, insight into, knowledge of, and respect for each 
other's fields. As I said, all this has to be mutual. But, 
because I am an engineer among architects, I am going 
to concentrate first of all on the kind of knowledge and 
understanding we engineers prefer you to have. Also, be
cause I am sure that you have ample opportunity to obtain 
all the specific information you need, there is no need to 
go into detail about this knowledge; but I shall discuss 
the controversies and trends in contemporary structural 
engineering. 

Discussion of differences among engineers, although it is 
taboo and not to be debated with architects, can be helpful 
in understanding the way of thinking and method of ap
proach of the structural engineer, with whom the architect's 
fate, for better or worse, brings him into contact. 

INFLUENCE OF THE ARCHITECT 
The architect's contribution to the structural design of a 
project is quite important. The architect is usually ex
pected to have a so-called "working knowledge" of engineer
ing. This (of course, with notable exceptions) could more 

properly be called "working ignorance." That situation has 
to be remedied in the very near future i f architecture is to 
survive and play an active role in the advancement of 
civilization. Unfortunately architects have to budget their 
time and energy carefully to acquire knowledge of their 
own complex field, and consequently cannot reasonably be 
expected to master thoroughly all problems of advanced 
engineering. Substituting this so-called "working knowl
edge" for a thorough knowlege leads almost invariably to 
one of two attitudes. Number one: The architect believes 
that his engineering knowledge covers everything which can 
possibly be known on this subject. He believes himself to be 
almost an engineer who, except for lack of time, interest, or 
the accident of circumstance, would be able to take over the 
structural design of his project. In reality his knowledge, 
a few years after he has left college, boils down to a memory 
of a much abused formula, M=wl ' . . . . 

8 
Attitude number two: He believes engineering is a subject 
which can be approached only by those who are highly 
skilled in the mysterious and inexplicable art of higher 
mathematics and the use of the slide rule. He furthermore 
believes that, although he lacks such talents, the Lord has 
provided the architect with the equally inexplicable, mys
terious faculty of intuition, which gives him an insight into 
all structural matters . . . i t must be added, though, in all 
truthfulness, that when i t comes to actual execution of his 
design he would rather rely on the engineer's slide rule 
than on his own intuition. 

Obviously neither of these attitudes is very satisfactory. 
Fortunately one has but to look around to find architects 
whose work, not only in its structural but in its other 
concepts, reflects a knowledge and understanding of all 
the problems involved. In spite of the somewhat dark pic
ture I have painted, a great many good examples of this 
type of work can be found. 
At its best, the design of a building is the result of an intel
ligent and creative collaboration between architect and 
engineer; at its worst, a compromise. To obtain the best 
results, the architect not only has to be acquainted with the 
most complex structural problems which might arise, but 
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ANALYSIS 

M 
mTRUCTURAL ENGINEERING PREDOMINANTLY ANALYTICAL: crank 
• h a f t of an internal combustion engine transmits known forces over a 
Hivcn distance, but with little efficiency os far as structure is concerned; 

the purpose of the mechanism dominates design. Structural engineering 
in this case is almost entirely restricted to checking dimensions, occa
sionally to varying form slightly in order to hold stresses and strains to 
safe limits. Illustration courtesy Aviation. 

In the reinforced concrete Vachel Lindsay Memorial Bridge, 
Springfield, III., the requirement of traditional masonry-arch 
shapes—a totally unnecessary postulate—reduced the engi
neer s creative design work to little more than checking stresses 
in the arches and foundations. The arch soffits are arbitrarily 
semi-elliptical. 

COOPERATION BETWEEN ARCHITECTS AND ENGINEERS 

he has to understand all their implications—although he is 
not required to solve them; more important is the ability to 
explain these problems to the engineer in intelligent, familiar 
language. 
I also believe that an intuitive understanding of structural 
problems has a proper place i f i t is supported by factual 
knowledge which is not limited to a small, elementary region 
of engineering, but is extensive and well informed. The 
architect thus armed is able to make the most use of the 
skills of his structural engineer. 

NATURE OF ENGINEERING DESIGN 
The architect is in a position from the beginning to exert 
great influence on the approach to the problem. The engi
neer's initial approach often depends on the restrictions or 
freedom inherent in the project in its over-all concept of 
structure. The engineer might begin by analyzing some 
typical parts of a design and determining from them the 
character of the whole; or he might use his imagination in 
finding the structure most suited to the design as a whole. 

These two basically different approaches roughly corre
spond, in their broadest interpretation, to the processes of 
analysis and design. 
Analysis can be defined as a method of determining all 
important conditions in a given structure under the action 
of known forces. In the simplest case this corresponds to 
checking stresses and other data pertaining tc a structure 
against the provisions of a building code or against the 
physical characteristics of the materials used. Such a 
process clearly comes under the headings of "strength of 
materials" and "stress analysis." (See illustration No. 1.) 
Design is the method used to obtain a structure for the 
specific purpose of transmitting known forces over definite 
distances. The meaning of this definition is illustrated by 
the problem of designing a simple roof truss: this involves 
first of all finding the most suitable type of truss for the 
specific purpose, which is design in its clearest form. 
Ordinarily neither of these two methods can be used alone. 

They supplement each other in almost all problems, but 
the predominance of either one of them in the initial ap
proach—and also during the whole work—has great impor
tance. At first thought it may seem illogical to try to 
represent them as two distinct, controversially opposed 
methods. But, as I will show, there is opportunity for quite 
a bit of heated discussion of the subject. I t is obvious that 
certain kinds of problems predetermine the approach: the 
spillway section of a gravity dam is predetermined by 
hydraulic requirements and what remains is stress analysis, 
i.e., checking to see i f i t is strong enough to resist the exerted 
water pressure. But in the design of an industrial building, 
the type of framing selected has a great influence on the 
predominance of design or analysis. For a given clear span, 
height, and column spacing several types of roof framing 
could be selected. The choice itself, of course, is clearly a 
design consideration, but once this choice is made the ques
tion of predominance is easy to see. I f steel trusses are 
used, the main problem is developing the particular framing 
system of the roof truss. Once this has been accomplished, 
the rest is routine checking and selection of members. 

On the other hand, i f a reinforced concrete barrel-shell roof 
is chosen, the shape of the structure is predetermined by the 
selection of the barrel shell, but the main dimensions are 
obtained by analytical work. 
Naturally the decision as to whether to use a structural 
steel truss or a reinforced concrete barrel shell is not based 
solely on the particular architect's like or dislike for this 
shape or that, or on the disposition of the engineer toward 
stress analysis or design, but we have to admit that very 
often i t is greatly—sometimes unnecessarily—influenced by 
these factors. 

Let us take a closer look at these two concepts. 

THE SHERLOCK HOLMES APPROACH . . . 
The analytical solution requires in some problems quite an 
impressive mathematical instrumentation. This might easily 
frighten off the uninitiated; unfortunately it also offers an 
excellent opportunity to hide behind scientific-looking formu-
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boat passenger station, Rio dc Janeiro, Brazil 
^ C B a Lima, Architect); below, Armstrong Tire and 

_ J e r Co. plant, Natchez, Miss. (Roberts & Schaefer 
Co., Engineers). In both reinforced concrete barrel-
shells, once the desired span and column spacing are 
determined the engineer's work becomes analysis, highly 
intricate, of stresses in shell, edge beams, and dia
phragms. To comprehend the theory of thin shells deep 
insight and knowledge of mathematics are required. 

• Vierendcel truss, essentially a series of hyperstatic fromes of rectangular or 
trapezoidal panels, has been and is still opposed for such stated reasons as lack 

igidity and economy. In truth, the opposition is more probably due to the 
almost prohibitive amount of work required in its complex analysis, which has 
obscured its value as far as purely design considerations are concerned. Yet up to 
10 years ago more than a hundred bridges of this type had been built in both 
steel and reinforced concrete, also arc-welded steel trusses. The usual design 
appears in sketch A; but the verticals act similarly to stirrups in reinforced concrete 
beams (B); ideal Viercndeel truss C has even more complex analysis. 

las a lack of imagination, or an inability to cope with 
problems in their over-all aspects. What it really requires 
is not so much great mathematical knowledge, but, rather, 
courageous, logical thinking and inventive talents in the 
field of the exact sciences. Mathematics plays the role of a 
very sharp instrument, and all assumptions have to be quite 
precise, but the final results have to be adjusted to the 
crude reality of our presently available construction prac
tices and methods. 
Professor Hardy Cross expressed this quite pointedly in the 
discussion of a paper on the design of symmetrical concrete 
arches, the content of which has since become standard 
equipment of the structural engineer. His words also show 
the sharpness of the controversy on this subject: 
"The writer thinks, however, that from the viewpoint of 
practical design the mathematical theory of the rigid fixed 
arch is being overdone. . . . The theories of arch analysis 
which are now being elaborated in engineering literature 
are distinctly 'highbrow' in that their elaborateness camou
flages with erudition uncertainties and inaccuracies which 
are inevitable." And finally he writes, ". . . Arch designs 
would be improved i f a great deal more time were spent on 
studying foundations at the expense of the time devoted to 
the arch stress. . . ." (Trans. Am. Soc. C. E., 1925, Vol. 88, 
p. 1076.) 
This criticism by Cross is that much more justified because 
he was not content merely to criticize a practice of which 
he disapproved, but also contributed very excellent sugges
tions and developed brilliantly simplified methods of analysis 
to replace what he calls "highbrow" theories. 
But an equally distinguished engineer finds quite enthu
siastic words of praise for the methods of exact and clear 
analysis. He writes: 
"The analysis of engineering problems . . . can be an exceed
ingly fascinating pursuit; as fascinating, say, as a game 
of bridge, a cross-word puzzle, or a cryptogram. One starts 
with a supply of fundamental physical knowledge, and, with 
mathematics and physical knowledge as tools, attempts to 
build the solution to his problem. . . . His (the engineer's) 

mathematical tools must be sharp, so that he can more 
easily manipulate his material. . . . Most problems necessi
tate considerable mental effort . . . where he (the engineer) 
must be ready to put forth his best efforts. I t is this part 
of analysis which is the most fascinating and challenging 
. . . mathematics has a double role in engineering: that of 
providing a quantitative basis for analysis and that of 
providing the background for a more clear and thoroughly 
physical understanding of engineering phenomena. The 
former function is an obvious one and of recognized impor
tance in all branches of technical engineering, but i t must 
be admitted that most practicing engineers use, in their day-
to-day work, only a small portion of the mathematics they 
once studied." (W. C. Johnson: Math. & Phy. Prin. of Eng. 
Analysis, McGraw-Hill, 19UU-) 

This point of view emphasizes, in addition to the usefulness 
of the analytical approach, the heuristic pleasure derived 
from such work. There is a great temptation to lose one's 
self in a playful search of theoretically accurate solutions 
and to forget the ultimate aim of obtaining a workable 
design, even i f all data cannot be established with an 
accuracy which would justify the exactness of the analysis. 

VS. EMPHASIS ON STRUCTURAL FITNESS 
The conception of the design approach takes just these facts 
very much into consideration. The work is synthetic. One 
concentrates on the idea of finding a specific structure which 
is capable of transmitting forces over a definite distance. 
Quality of design is judged on the basis of economy in 
number of elements and simplicity and clearness of their 
forms. This kind of approach results at its best in daring, 
original solutions, but like its counterpart, can easily become 
a hiding place for those who lack elementary understanding 
of scientific discipline. Good design solutions are often 
spectacular in their conception. The temptation to strive 
for originality, with disregard for all other requirements, 
is very great, as anyone who has tried it can testify. 

Every architectural problem can be regarded as a challenge 
to invent the structure most suitable for its purpose. All 
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DESIGN  

STRUCTURAL ENGINEERING PREDOMINANTLY DESIGN: 
Hronx-Whitestone Bridge, New York. Bridge design is closer 
• ton other structural problems to the definition of the "design" 
approach: to find a structure for the specific purpose of trans
mitting known forces over definite distances. This principle, 
if followed uncompromisingly, should satisfy all formal or 
esthetic requirements. Suspension bridges utilize tensile quali
ties of cables or chains to the utmost; their curves ore 
determined by structural requirements. 

ngraben Bridge, near Schwarzenburg, Switzerland (Robert Maillart, 
gincer). Built in 1932, this bridge employs an arch shaped to utilize 

fully the compressive strength of concrete. Note the discontinuous soffit 
curve, pointed in the center like a gofhic arch. Maillart satisfactorily proved, 
in 1934, the rationality of this shape based solely on structural considerations; 
he also criticized the practice of making soffit curves look like traditional 
masonry arches. 

COOPERATION BETWEEN ARCHITECTS AND ENGINEERS 

too often this tends to cause concentration on the specific 
differences of the given project in order to obtain an original, 
sometimes extravagant solution, instead of accentuating its 
relationship to other similar structures. I think in our 
civilization the solution based on a skillful application and 
adaptation of a reduced number of standard elements de
serves more attention than the ever-so-much-more original 
but "custom-made" solution, which represents rather an 
escape from the social and economical realities of our time. 

Both design and analysis have their important place in the 
workshop of the structural engineer. The methods are far 
from being irreconcilable, and the architect can reasonably 
expect the engineer to master both even i f he has a prefer
ence for one. It is important that the architect understand 
and find out from the beginning of their cooperation which 
the engineer prefers, and try to adjust and complement i t 
with his own ideas during the initial stages of the mutual 
creative process. 

AS TO ACCEPTANCE OF INNOVATIONS 

Speaking of particular preferences, i t is useful to keep in 
mind that, all in all, there no doubt has been more harm 
than good done to the advance of engineering by incessantly 
calling attention to the uselessness of exact, refined analysis 
of problems. In general, the knowledge of the average engi
neer lags behind scientific advance in his own field. As in 
other technical professions, there is resistance to any inno
vation which requires either additional learning or the use 
of more than elementary arithmetic. Fortunately the re
sourceful pioneer has found ways of overcoming his own 
colleagues' passive resistance. I t is very interesting to exam
ine the methods (and tricks) used to introduce through the 
back door advanced ideas which otherwise would be refused 
entrance. These ideas enter after unsuccessful attempts in 
several disguises. One common "trick," i f I may use the 
expression, is to reduce all mathematical work to the very 
simplest arithmetic, either by the preparation of extensive 
tables and curves or by inventing ingenious methods which 
do not require any mathematical instrumentation at all. 
One of the most brilliant is the now widely used moment-
distribution method, introduced by Cross. This method 

accomplishes the solution of continuous girders and rigid 
frames by a series of simple arithmetical operations, and 
also focuses attention on the physical phenomena of defor
mations, which are so characteristic of continuous rigid 
structures. 
Previously, the same problem required at least the solution 
of a great number of simultaneous equations, or the use of 
extensive, cumbersome tables. In this sense the moment-
distribution method is probably one of the most important 
contributions of the last decades, as it has made accessible 
to a large number of engineers a field of analysis which 
previously was avoided or replaced by sometimes naive 
approximations.* 
It is not often realized how much the willingness of engi
neers to investigate new methods has to do with acceptance 
of new or improved structural systems. New systems can
not find wide acceptance i f their analysis is cumbersome. 
This, to give at least one example, is the only reason why 
the excellent Vierendeel trusses cannot attain their proper 
place among other types of structural framing. The Vieren-

• Another (rei|i>cnlly employed " t r i c k " is morr interesting. It o( translating 
the results of analysis into • language familiar to thr engineer, by the use of 
analogies; the device permits use of terminology connected with the analogy, which 
is assumed to be well known. There are a number ol examples. Problems in solving 
the deflection oi beams require setting up and solving differential equations, but 
under certain conditions the deflection curve can be interpreted as a bending 
moment diagram, which to the practicing engineer is—and I should say, unfortunately 
— a more familiar concept than the deflection curve. Consequently deflection 
problems are solved by the familiar "conjugate beam method." Similarly, influence 
lines of continuous beams can be interpreted as deflection curve* of the same 
beams under certain conditions. In a more recent innovation, the "column analogy." 
bents i beams of complicated shapes and varying cross-sections are laid down 
flat and considered as short columns, or rather as foundations. The pressure exerted 
by them on the soil is proportional under given circumstance* to the stresses 
existing in them when thoy are " u » e d " as bents or beams. Equal ly instructive is 
the "membrane analogy" used in the solution of torsional problems. 
The common property of all of these analogies is the quite striking fact that their 
use does not represent any saving in calculations; their sole value lies in the ease 
with which the designer who uses them can grasp and memorize a procedure, due 
to the use of lamilia! terminology. As a matter of fact some of these methods 
even obscure the underlying physical principles. Whatever the methods' merits, 
they are extensively used, accepted, and considered quite traditional tools of the 
structural engineer. Thev deserve attention because they reflect a certain wav of 
thinking which should be familiar to the architect who lia> to work with engineers. 
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e, Mt, Vernon Memorial Highway, Virginia. This "stone" 
brMe is in reality composed of reinforced concrete rigid 

'es of excellent design—camouflaged in deference to 
tradition. Remarkably enough, a photograph of this bridge 
is reproduced on page one of an excellent book on continuous 
concrete frames; the author, an authority on reinforced con
crete design, is apparently embarrassed by forms developed 
exclusively from uncompromising design and analysis, for which 
he is an outstanding spokesman. 
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Top, Pont de Vessy, over the River Aarc, Switzerland 
(Robert Maillart, Engineer). Note the shape of the sup
ports, which conform exactly to structural requirements 
tor transmitting linearly distributed bending moments 
and shear. This somewhat unfamiliar form is based on 
the identical principle that governs the haunched shape 
of beams restrained at their ends, as shown in lower 
sketch. 

 1 HINGED FRAME 

MAX. DISTANCE 

O R 6 S S U R F L I N E 

A 

The B "pressure line" shows whether a frame or arch is subject predomi
nantly to compression or to bending. The nearer the pressure line 
approaches the center line of the structure, the less is the bending 
induced by loads. Where the pressure line intercepts the axis of the 
structure, bending is zero. Hinges cannot transmit bending (rotation); 
therefore the pressure line always passes through them. Note how the 
pressure line "hugs" the hingeless arch, which is predominantly in com
pression. Corners of the three-hinged frame are farthest from the 
pressure line; at these points maximum bending is induced and heavy 
haunches are required. The "catenary" is the "pressure" line—more 
properly, "tension" line—of a heavy chain or cable; both are flexible 
(a series of closely spaced hinges) and therefore unable to transmit 
any bending; the suspended cable coincides with its "pressure line." 
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Reinforced concrete office build
ing. La Paz, Bolivia, designed 
by the author. The intent here 
was to satisfy the functional 
requirements of the office 
building: maximum flexibility 
for office space, furthered by 
eliminating exterior rows of 
columns; maximum daylighting 
(windows run to the ceiling); 
sound-insulating floors (aided 
by construction system); facili
ties for running electrical wir
ing, heating and plumbing pip
ing (in the floor construction). 
Structural design is based on 
the typical reinforced concrete 
T-section, but since girders arc 
continuous and cantilevered, 
deflection is such that their 
top portions are in tension, 
bottom in compression, and the 
T was inverted to bring the 
web and flange into proper 
position to resist each type 
of stress. 
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COOPERATION BETWEEN ARCHITECTS AND ENGINEERS 

deel truss is neglected even today, in spite of the availability 
of several perfectly safe analytical methods. As there is 
no really compelling reason for its use, and i t can be always 
replaced with the triangular truss, no design tables or sat
isfactory simplified methods have been developed, and con
sequently the structural engineers' inventory is missing an 
item of great interest and merit. 

PRACTICAL CIRCUMSTANCES FOSTER 
WORTHWHILE INNOVATIONS 

Up to this point such small controversies might seem to 
be on the purely theoretical or academic level. To put them 
into proper perspective one must relate them to the gen
eral advancement of technical civilization and economic de
velopment. I f we do this, the little tempest in the academic 
teapot gains an added, deeper significance which is worth 
investigating. 
Structural engineering not being an exact science, its de
velopment and advancement do not depend on basic research 
alone. I t gets its impulse toward development of new tech
niques through the introduction and invention of new build
ing methods and materials. The success of these new build
ing practices or materials can break down the resistance 
of conservative engineers, especially i f their conservatism 
is based not so much on a general philosophy as on re
sistance against acquiring additional knowledge. 

AN EXAMPLE: REINFORCED CONCRETE 

Let us consider the introduction and acceptance of rein
forced concrete, which once certainly was a revolutionary 
innovation in the construction field. At its beginning, around 
1850, there was no underlying theory for its proper use. 
Construction practice was based on crude experiment and 
imitation of other, already familiar, structures. In Europe 
it quickly became popular, although until the first scientific 
investigators published and tested the results of their meth
ods, a number of erroneous conceptions were deeply rooted 
convictions among builders and contractors. Quite typical 
is the story of Moniere, the inventor of reinforced concrete, 
who until his last day maintained that engineers who sug
gested placing reinforcement near the top or bottom of 
concrete beams, instead of in the center as he did, were 
misinterpreting and misunderstanding his invention. Only 
a number of quite disastrous accidents at the end of the 
19th and the beginning of the 20th centuries convinced 
builders of the necessity of careful analysis and design. 

But the design of reinforced concrete structures is inher
ently more complex than, for instance, that of riveted steel 
structures. The reason is two-fold. The material is hetero
geneous, consisting of steel and concrete, and yet columns, 
plates, and girders poured in one piece become continuous 
and rigid frames. Both of these characteristics make 
analysis much more complicated than the design of inde
pendent columns supporting simple beams, which is the 
characteristic of simple riveted steel structures. To this 
complexity I attribute much of the early resistance rein
forced concrete encountered in the United States, a re
sistance which, I think, can be felt even at the present time. 
As far back as 1888 three great reinforced concrete hotels 
were built in St. Augustine, Florida; and in 1903 the very 
notable 18-story Ingalls Building was erected in Cincinnati. 
Ohio, with a reinforced concrete frame. But these were 
notable exceptions. Fortunately, in addition to the academic 
interest of progressive scientists and engineers, the more 
powerful interests of the cement industry entered into the 
picture, and their powers of persuasion exceeded those of 
the engineers. 

THE MANUFACTURER'S INFLUENCE 

Those who manufacture Portland cement—and theirs is 
now one of the ten leading industries—exerted great pres
sure to encourage general acceptance of their product. This 
pressure was applied not only in general promotion work, 
but in furthering research, theoretical as well as practical. 
Eventually the industrial interests succeeded, in the sense 
that concrete and reinforced concrete are now widely ac
cepted, but the ensuing situation is somewhat awkward. 
Small contractors and conservative engineers continue to 

erect large numbers of reinforced concrete structures de
signed in the manner used in the design of riveted steel 
structures, with maximum economy and minimum effort, 
not in cost or materials, but in thought, creative spirit, and 
brainwork on the part of the authors. This is really not 
necessarily an entirely negative qualification. I believe that 
these types of construction have their place, justification, 
and significance in the economic and social order in which 
they are conceived and built. But i f the effort is to advance 
our civilization, I think we have reached a saturation of 
this type of building. I t is time to concentrate on more ad
vanced, more suitable, methods. I t is fortunate that the 
work of a large number of engineers and architects re
flects comparable convictions. Their excellent structures ex
ist today, side by side with the unimaginative ones. The 
same discrepancy is reflected in our building codes. Codes 
incorporate low working stresses to take care of the blunder
ing of some, while at the same time they adopt design 
methods which take advantage of the results of latest de
velopments and advanced research. 

Naturally more compelling reasons formerly influenced 
American builders to try to avoid reinforced concrete build
ings. An important one is the fact that reinforced concrete 
construction practice was more of a handicraft than 
the erection of shop-fabricated structural steel sections. 
Modern reinforced concrete practice has eliminated this 
difficulty to a great extent, and the material has proved 
itself comparable to steel construction in speed of erection 
as well as in economy. Nothing but the prejudice of cer
tain engineers against the analysis of continuous rigid 
structures can explain the resistance which reinforced con
crete encounters at the present time. 

CONTROVERSY OVER WELDING 
Quite a similar situation can be observed in the case of 
welded steel structures. Apparently here also, to those who 
try relentlessly to prevent its use, the continuity of the 
structure seems to present insurmountable difficulties in 
design. While welding of pipes and tanks has practically 
displaced riveting, the use of welded connections and parts 
in structural steel was not generally permitted under any 
city building codes before 1940. The pressure of material 
shortages and continued efforts of progressive engineers 
has at last succeeded in giving a good start to a great 
development, signs of which probably will be seen in the 
years to come. 

KNOWLEDGE GAINED IN WAR; 
THE ARCHITECT'S RESPONSIBILITY 

The knowledge of the practicing engineer, in analysis as 
well as design, increases constantly. Great experience has 
been gained and substantial advances have been made in 
stress analysis, thanks to the impulse given by the require
ments of aircraft design. 
For the architect, the most important aspects of this ad
vance are embodied in experience gained in the analysis of 
shapes which previously were considered almost inaccessible 
to precise computation, and also the use of new metals, 
alloys, plywood, and plastics. Experience in designing and 
analyzing odd curved shapes has familiarized the engineer 
with the process of three-dimensional consideration of his 
problems, and has enabled him to derive advantages which 
previously would have been considered extravagances. The 
whole trend is toward considering and analyzing structures 
not in their component parts, but as entities. I cannot 
over-emphasize the importance of this. 

Finally, I would like to say that, though advancement in 
structural design is the business of engineers, the architect 
will have to bear no small responsibility for its application. 
Sharp methods of analysis and revolutionary design ideas 
recently developed will be used by structural engineers only 
if they are required—even forced—to use them. I f archi
tects are going to be satisfied to continue to request run-
of-the-mill structural design for their projects, I am sure 
they will get it. But i f they want to take advantage of 
engineering knowledge, of new developments and new 
materials, they themselves will have to become thoroughly 
familiar with them. 

86 PROGRESSIVE ARCHITECTURE • Pencil Points 



T E C H N I Q U E S 

Sound-conditioned paper mill showing application of acoustical material to ceiling and side wall of a 
sawtooth building. Material used is Acousti-Celotex. 

F A C T O R Y N O I S E 

by HALE J. SABINE and ALLEN WILSON, Celotex Corp. 

While there is little the factory architect can do about 
plant noise, there is much that he can do in determining 
to what extent workers within the plant are annoyed and 
distracted by it. The type of operation, the machines em
ployed, the kind of materials being machined will set the 
intensity levels within the various plant areas. What hap
pens to the sound after it leaves the machines and how 
the machines are placed or grouped in relation to ea§h 
other will in most instances have as much to do with the 
"noisiness" of the plant in general as will the original 
intensity. 

LOUDNESS DOES NOT A L W A Y S ANNOY 
Within the range of average factory noises, loudness and 
annoyance are far from being synonymous. Practical con
trol of industrial plant noises must be approached with a 
ful l appreciation and understanding of the fact that loud
ness, which we accept generally as having a simple meaning 
defining the force of sound as heard by the ear, is in truth 
a complex reaction that results from the combination of 
sound pressure, or intensity, and the frequency of vibration, 
or pitch. Since there are very few, if any, pure tones in 

factory sounds, another factor enters, that is the sum total 
of all frequencies contained in the sound being heard at one 
instant. This combination is known as the spectrum of the 
sound. As the spectrum of a given sound increases in com
plexity, the ear's reaction is often one of increasing loudness 
even though the pressure, or intensity, remains fixed. I t is 
this characteristic of sound that makes certain sounds seem 
louder, or "noisier," than others although their measured 
energy may vary little, or not at all. 

However, these physical characteristics of sound do not 
label a given sound or sounds as noise. In searching for a 
term with well defined meaning for common use to designate 
noise, the Acoustical Society of America some years ago 
recommended unwanted sound. This term was adopted by 
the American Standards Association and is now in common 
use. When this definition is used, time, place, and psycho
logical reactions become factors in noise along with the 
physical characteristics noted. 
Considering all the known characteristics of noise, it is 
seen that the simple measurement of noise intensity is far 
from an absolute measure of annoyance. Experiment and 
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field results have shown that exposure to a sound having 
"raw edges" produces more discomfort than a similar ex
posure to sounds having less annoying qualities but higher 
intensity levels. 

PRACTICAL NOISE CONTROL 

Practical noise control, then, embraces manipulation of 
sound frequencies so as to filter out the most harassing 
components of noise; general suppression of the over-all 
intensity of a specific sound or ambient sound level; and 
prevention of noise spread into areas where it isn't wanted. 
While it is beyond the scope of this article to discuss in 
detail the physiological and psychological effects of noise 
upon workers, the efficacy of proposed noise-control meas
ures cannot be evaluated accurately without considering 
some outstanding reactions manifested by exposed workers. 
To reemphasize, the purpose of noise control is to reduce 
annoyance and distraction caused by noise, which in turn 
produce fatigue and contribute to physical ill health. There
fore, successful noise control is in essence control and re
straint of annoyance factors as well as suppression of 
physical sound. Since it cannot be hoped that a manufac
turing process for shaping, forming, or assembling parts in 
metal, wood, stone, or plastic can ever be a truly quiet 
procedure, factories will probably always be noisy in com
parison with offices. The aim of practical noise control should 
be that of creating a favorable environment for workers 
in the presence of necessary noise, as well as direct elimina
tion of noise where possible. 

NOISE LEVELS IN EXISTING PLANTS 

Shortly after this country entered World War EX, stepped-up 
production schedules centered considerable attention on the 
problem of industrial noise. As a result, the writers were 
engaged for some months in a field investigation program 
devoted to studying the behavior and effects of noise in 
manufacturing plants, and means of alleviating it by sound 
conditioning and other methods. The initial step in the 
survey was to determine the range of noise levels encoun
tered in typical factories. Noise level measurements were 
made in 33 separate plants covering a wide diversity of 
industries and machine operations. Of all the readings 
taken in actual work areas, the highest was 130 db and 
the lowest 65 db. In the large majority of cases, the observed 
noise levels ranged quite uniformly between approximately 
85 and 105 db. In order to obtain comparative data on the 
noise output of various types of machines, readings were 
taken wherever possible at a fixed distance of 3 feet from 
the principal noise-producing point of the machine. A few 
representative figures are as follows: 

TABLE I. Noise levels of various machines at distance of 3 ieet. 

Punch presses, various types 96-103 
Headers 101-105 
Drop hammers 99-101 
Bumping hammer 100 
Hydraulic press 130 
Automatic riveters 95-99 
Lathes (average) 80 
Automatic screw machines 93-100 
Airplune riveting guns 94-105 
Airplane propeller grinding 100-105 
Cotton spinning 84-87 
Looms 94-101 
Sewing machines 93-96 
Wood planers 98-110 
Wood saw 100 
Wire rope stranding machines 100-104 
Ball mill 99 

The decibel is the standard measure of acoustic energy. In 
the middle ranges of the decibel scale, a single decibel is 
approximately equal to the least change in loudness per
ceptible to the average ear. However, this relationship 
changes as the lower and upper limits of the scale are 
approached. At lower levels a change in an over-all noise 
level of four or five decibels is barely perceptible, whereas 
a change of about 0.3 is noticeable at noise levels in the 
80's and higher.1 

On the decibel scale, zero (0) marks a fixed value of sound 
intensity which is slightly below the threshold of hearing 
of the average ear, and 120 db marks the approximate point 
at which sound pressure becomes strong enough to be felt. 
This sensation of feeling is usually experienced as pain. 
The energy ratio between these two points is one trillion to 
one. An increase in intensity of 1 db represents an energy 
increase of 26%; a 10 db increase represents tenfold energy 
increase. 

The data shown should be considered only as illustrative, 
since in many cases the noise level may vary considerably 
depending on the type of work or material on which the 
machine is operating. It should also be noted that since 
the operator frequently is closer to the noise source than 
3 feet, the noise level at his ear may be somewhat higher 
than the values shown. 

One of the first of several questions which arose was 
whether reductions in noise levels of the order of 5 to 10 
decibels, theoretically attainable by means of sound condi-
1 McCord. C. P.: Teal. E. E.; and Wiilicridge. W. N . : Noise and its Effects on 

Human Bein$i4 Journal A.M.A.. 19:110. I'554. (May 7. 1933) 
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Noise from these compress
ors is confined to the im
mediate area by combina
tion of sound-conditioned 
ceiling and sound-absorbent 
baffle. 

tioning, were enough to afford really worthwhile relief when 
applied to the range of noise levels (approximately 85 to 
105 db) to which the average factory worker is exposed. 
Experience with a number of acoustical installations showed 
that very substantial relief from annoyance was possible, 
even under conditions where noise meter readings showed 
no significant reduction in noise level. 

FACTORS OTHER THAN NOISE ITSELF 

Corollary experiences revealed that it was often possible 
for an acoustically treated area to be more comfortable from 
the noise standpoint than an untreated area having an 
average noise level actually lower. From these observations 
it was soon concluded that factors other than the noise level 
itself contributed important elements to the over-all noise 
picture. 
Frequency. One of the outstanding characteristics of the 
human ear is its extreme sensitiveness to different sound 
frequencies. Those sounds which lie within the frequency 
range to which the ear is most sensitive (approximately 1000 
to 6000 cycles per second) will as a result of this tendency 
almost always "cut through" and be clearly audible above 
lower-frequency sounds which have considerably higher in
tensities. One researcher stated to the writers that his 
observations had led him to conclude that this would occur 
in some instances where intensities of the respective sounds 
differed as much as 20 db. 

I t has been known for some time that high frequencies not 
only are more annoying, but are also more harmful than 
the lower pitches. Perlman" reported from his experiments 
on human listeners that "sounds of low frequency produced 
less acoustic trauma than those of high frequency." 
Recently the Armour Research Foundation was commis
sioned to make studies of and redesign a calculating machine 
for the specific purpose of reducing the noise it generated. 
During this program, the Foundation compared two calcu
lating machines, " A " and "B," whose sound levels (weight
ing network C of General Radio 759B Sound Level Meter) 
were 70 and 73 decibels respectively. In acoustic energy, 
machine B emitted just twice the amount of machine A. 
Forty observers were requested to listen to each of these 
machines, and each was asked, "To which machine would 
you prefer to listen all day?" Of the forty observers, 
twenty-nine selected machine B, nine chose machine A, two 
were undecided. 

Frequency analyses of these two machines showed machine A 
to have a lower sound level in the frequency ranges of 25 to 
75, 75 to 750, and 750 to 2500 cycles per second, but that ma-
= IVIm. in .H. B.: Acoustic Trauma in Man. Arch . . OtoUtyng, 34:429. (Sept.. 1<)4I) 

chine A had a higher sound level in the range of 2500 to 7500 
cycles per second. The obvious conclusion is that, although 
machine A had a lower over-all sound level, i t was never
theless considered the more objectionable by twenty-nine 
out of the forty observers because of the larger percentage 
of its sound concentrated in the higher frequency range— 
2500 to 7500 cycles per second. 
Source of noise. From the workers' viewpoint one of the 
cardinal points of noise control was found to be that no 
one seems to mind noise of his own making as long as that 
noise is below the level of actual physical pain. This holds 
true in ordinary factory operations, even when the noise 
produced reaches intensities known to result in hearing im
pairment after lengthy exposure. I t is the "other fellow's 
noise" that wears the worker down. Noises coming from 
machines and operations other than his own, over which 
he has no control, always have an element of unexpected
ness. 

An equally important point appears to be the desire to be 
able to speak and be heard, and to hear when spoken to, 
without undue effort. An interesting sidelight on the effects 
of good hearing conditions is given in a reply one worker 
in an automatic packaging room made on a questionnaire 
inquiring into workers' opinions of improved noise condi
tions. He said, "Safety is affected. Warnings are heard 
easier. I f I cry for help I could be heard quicker and 
easier." 

An environment that protects a worker from the other 
fellow's noise, and permits him to carry on a conversation— 
necessary or otherwise—will, in comparison to other en
vironments which do not meet these conditions, be judged 
relatively "quiet." 

Reflected sound. I t has been noted that noises traveling or 
spreading with little diminution in intensity, from sources 
located at a considerable distance from the hearer, have an 
irritating effect far out of proportion to their actual in
tensity. In many such instances, a modest increase in 
attenuation, or drop-off per unit of distance traveled, be
tween the source and the worker will serve to submerge 
such noises below the level of his immediate vicinity. In 
effect, the source is moved out of his range. Investigation 
showed that these reactions are very nearly independent of 
the intensity levels involved. 

Sound conditioning (by means of acoustical materials) acts 
upon the ambient sound level by soaking up a large per
centage of sound that would otherwise be reflected back 
into the room occupant's ear. Consequently, in highly re
verberant rooms, sound conditioning is especially effective 
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in lowering1 the general level by removing some portion of 
the total volume which is built up through multiple reflec
tions of the original sound. This effect is manifested to the 
ear as removal of the "ringing" and "roaring" that char
acterize reverberant rooms, and imparting of a "deadened," 
"muffled" quality to the remaining noise. 
Dr. Paul E. Sabine points out: "In a reverberant space, the 
worker has the sensation of working at a noisy machine in 
a noisy environment. Replacing the reflecting surfaces by 
absorbing surfaces reduces the environment factor, thus 
markedly reducing the annoyance, even though the meas-. 
ured level is not greatly reduced." 3 

WHAT DOES ACOUSTICAL TREATMENT ACCOMPLISH? 

Frequency. Sound conditioning has an even greater effect 
in its capacity to change the frequency spectrum of the 
over-all sound. In general, higher frequencies are absorbed 
more readily than low frequencies. As higher frequencies 
usually constitute the more annoying component of the total 
intensity, the result is often marked relief, even with a very 
minor change in over-all intensity. At average factory 
noise levels greater relief may be expected from this func
tion of acoustical materials than from its probable effect in 
lowering the total level. The National Safety Council * 
states: " I t would appear that the character and quality of 
noise are of the greatest importance and, where noise cannot 
be eliminated, efforts at changing or supplanting the char
acter of the sound have met with remarkable success." 

In most factories high frequencies at high intensities con
stitute the greatest obstacle to intelligible speech. In check
ing the observable results of sound conditioning in the 
cupping and drawing department of a cartridge plant, the 
headquarters engineer reported that upon entering the 
plant after the treatment had been installed, the most no
ticeable effect was comparative ease of conversing. Yet 
general sound levels in these areas are in the neighborhood 
of 90 db. 

Confinement of sound. Another consideration in using 
acoustical material is its influence upon the "spreading 
effect" of sound. In an open space the intensity of sound 
from a given source falls off rapidly as distance increases. 
In reverberant rooms the intensity of sound from a single 
source is almost independent of distance from the source— 
the sound spreads with little diminution in relation to dis
tance. As absorbent treatment greatly reduces this spread
ing effect, the man working at a noisy machine has the 
feeling of a relatively quiet surrounding.1' 

The amount of relief obtainable by cutting down the spread 
of noise is influenced greatly by the spacing and layout of 
the machines in a given area, and by the type of noise they 
produce. The manner in which these factors affect the final 
result can be understood by considering the spreading effect 
in somewhat greater detail. I t is well known that intro
duction of absorbing material in a room reduces the inten
sity of distant noise sources more than the intensity of 
sources close to the point of observation. Absorption is 
most effective at any given position as far as the ear is 
concerned, when before treatment the noise of distant 
sources is audible in the presence of nearby sources. In 
other words, no good will result from quieting distant 
sources if their noise is already completely masked by the 
noise of sources in the immediate vicinity. This means that 
wide spacing of machines, differing qualities of noise from 
various units, and intermittent operation of the machines, 
are all conditions favorable to the attainment of good re
sults. For example, treatment applied over punch press 
areas in which the machines are spaced at least 5 or 6 feet 
apart has proved a distinct benefit to the operators. 

AN EXAMPLE 

Excellent results were obtained in the drop hammer and 
press room of a New England jewelry plant. This room 
is 60 f t . wide and 160 f t . long. Nearly half the room was 
occupied by drop hammers and presses. The other portion 
3 Sabine, Paul K . : The Problem of Industrial Noise. American Journal of Public 

Health, 34:3. (March. 1944) 

' National Safely Counc i l : Safe Practice,. Pamphlet £ 5 0 . Practical Methods for 
Reducing Fatigue 

was occupied by small, relatively quiet machine operations. 
Noise from the drop hammers and presses spread through
out the entire area, in such volume that distraction and 
nervous fatigue interfered with the efficiency of the workers 
in the second department. Construction of any type of parti
tion between the departments was impractical. Acoustical 
treatment was applied over the hammers and presses to a 
line forty feet beyond the location of the hammers nearest 
the small-machine department. The noise from the drop 
hammer and press department was damped sufficiently so 
that residual sound entering the second department was 
effectively masked out by the relatively low noise level in 
that department. As to the effect in the immediate vicinity 
of the hammer and press operators, the management re
ports . . . "Since the machine operators stand very close to 
their machines, we did not expect too much reduction in 
the noise level at these particular points, but after the 
installation was complete, there was a decided improvement 
for which the men are grateful." 

Investigation showed that this improvement came largely 
from the removal of reverberation. Each hammer blow had 
previously set up an intensity level, near the 100 db mark, 
that was sustained for some seconds by the room itself. I t 
is known that a certain amount of time is required for the 
ear to adjust itself to its fu l l sound-intensity perception. 
Removing the sustained portion of the sound shortened its 
audible period and had the effect of decreasing its loudness. 

OTHER CONSIDERATIONS 

The manner in which hearing perception builds up to loud
ness as a sound persists is easily comprehended in the case 
of a sequence of short sounds. I t has been observed that 
a fu l l burst of six test shots in rapid succession from a 
20 mm. cannon seems considerably louder than a single 
discharge. 
The disturbing effect of noise spreading from a considerable 
distance can sometimes be further lessened, or completely 
eliminated, by the use of properly designed acoustical 
baffles placed near the source of the noise. These baffles are 
suspended from the ceiling to a height as near the source 
as practical. While the exact action of such baffles has not 
as yet been completely analyzed, observations and measure
ments made in actual installations indicate that the ob
served effects result from a combination of its action as a 
partial barrier and sound trap, and the high concentration 
of absorbing materials over the noise source. 

When a number of continuously operating machines, having 
identical noise characteristics, are spaced very closely to
gether, there is negligible possibility of relief by the use of 
absorption for workers in the midst of the machines. I f , 
however, only a part of the room is occupied by these ma
chines and absorbing materials are applied over the entire 
room, those workers who regularly occupy the portion away 
from the machines will receive the fu l l benefit of the treat
ment because the spread of noise into their area is reduced; 
the effect will be a feeling that the noise is "pushed back" 
to where it belongs. The operators of the machines observe 
an immediate and pronounced drop-off in the noise in mov
ing only a few steps from the edge of the machine area, 
and insofar as their duties permit they are, from time to 
time, afforded periods of relief which experience has shown 
to be very worthwhile. 

While the use of a given factory area is subject to change 
now and then as to machines, equipment, and number of 
personnel occupying it, and while it is known that some 
types of operations receive greater benefits from sound 
conditioning than do others, evidence collected to date is 
ample to conclude that the factory building that is designed 
and built to contribute to the quick decay of noise will pro
vide in general a far more comfortable working environ
ment than the usual building, which by its very nature 
sustains and prolongs every noise generated within its 
walls. 

The money value to any individual plant can be determined 
only in accordance with the method used by that plant in 
placing dollar values upon the comfort and well-being of 
its employees. 
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T E C H N I Q U E S 

FIG. 1 
Section of 2" iron pipe re
moved from hot water system of 
a New York City building less 
than 10 years old. Rust has 
almost filled the pipe. 

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

By HENRY L. SHULDENER. President. Water Service Laboratories. N. Y . 

The corrosion of water piping systems involves two major 
factors—the kind of water and the kind of pipe. A few 
years after the introduction of brass and copper as domestic 
water piping material, and before troubles with these ma
terials had an opportunity to develop, it was generally 
believed that they supplied the solution to the corrosion 
problem in buildings. Now that weaknesses have developed, 
stock is again being taken of the situation and the question: 
"What kind of pipe should I use?" is again being asked. 
Lending institutions, designing engineers, and architects 
are beginning to appreciate more fully the significance of 
water quality, as well as pipe quality, as a prime factor in 
the design of water distribution systems in apartment 
houses, hotels, hospitals, office buildings, and houses. I t is 
now generally recognized that no metal is immune to cor
rosion and that the rate of corrosion for a given material 
depends principally upon the chemical characteristics of 
the water involved. There is, and has been, considerable 
difference of opinion with respect to the durability of the 
various pipe materials, but much of the conflicting testi
mony about the same kind of pipe in different locations is 
due, as stated, to the different composition and characteris
tics of the water supplies involved—a fact which has been 
completely overlooked too many times. Thus, it is not 
feasible to make general recommendations as to the best 
material to be used under all circumstances. Each indi
vidual case must be studied with particular reference to 
local experience and to composition of the water supply. 

NATURE OF WATER 

To appreciate the problem it is necessary to understand 
better the nature of water, a substance so common
place that it is taken for granted. Simply stated, all 
municipal and private water supplies are extremely dilute 
water solutions of gases and mineral salts. The gases are 
atmospheric oxygen and carbon dioxide dissolved by rain 
in its fa l l through the atmosphere. The salts are mineral 
matter dissolved from the earth's crust by water flowing 
over and through it in the form of rivers, streams, or wells. 
These salts are predominantly bicarbonates, sulphates, and 
chlorides of calcium and magnesium which give water its 
"hardness." These are the minerals which destroy soap, 
that is, which make it difficult to raise a lather, and which 

form the whitish lime scale common in hot water tanks 
and boilers. 
Since all the gases and minerals are in solution, unlike 
particles of sediment or vegetable matter, they cannot be 
removed by filtration, just as you cannot remove dissolved 
sugar from coffee by filtering it. 

GASES CAUSE CORROSION 

The few parts of dissolved atmospheric gases per million 
parts of water are the cause of widespread corrosive 
destruction of pipe in municipal distribution systems or in 
the piping system of a building, hotel, or private house. 
Such corrosion is primarily due to dissolved oxygen, aided 
and abetted by carbon dioxide. The extent and rate of 
corrosion is controlled by the chemical balance of the other 
constituents mentioned. Distinction should be made between 
oxygen dissolved from the air and oxygen which constitutes 
part of the compound we know as water, R.O. The oxygen 
that forms part of the compound H»0 is chemically bound 
and inert. The amount of dissolved atmospheric oxygen in 
natural surface waters is about three to eight parts of oxy
gen per million parts of water, which is the limit of its 
solubility at usually prevailing temperatures. 

The content of carbon dioxide, or carbonic acid gas, in most 
natural waters ranges from two to twenty-five parts per 
million. This gas directly affects acidity of water and has 
the effect of accelerating the rate of oxygen corrosion. 
Expressed in non-technical language, the total gas content 
of natural waters is, roughly, several cubic centimeters of 
gas per gallon of water. The total content of various mineral 
salts dissolved in natural waters usually ranges from 
thirty to two hundred and forty parts per million parts of 
water. This is equivalent to approximately one-tenth of an 
aspirin tablet per glass of water. Sea water contains over 
two hundred times as much total dissolved matter. 
While the total of these impurities is very small and repre
sents the extremely dilute solution described, nevertheless 
the composition of "water" varies widely as regards the 
amounts of individual constituents. This fact has controlling 
influence on the potential corrosiveness of the dissolved 
gases, which are either inhibited or accelerated in their reac
tion with the metal of the pipe. When the characteristics of 

JUNE, 1946 91 



CORROSION AND PIPE SELECTION 

      
         
            

 

                 

92 PROGRESSIVE ARCHITECTURE • Pencil Points 



a w a t e r are such as to i n h i b i t oxygen reac t ion , the w a t e r is 
classed as non-cor ros ive . 

CORROSION FACTORS 

I n e v a l u a t i n g the corrosiveness o f a n a t u r a l w a t e r , f o u r 
f a c t o r s a re considered o f p r i m e impor tance , n a m e l y : h a r d 
ness, a l k a l i n i t y . p H , and s i l ica content . 

Hardness . G e n e r a l l y speak ing , those w a t e r s c o n t a i n i n g 
r e l a t i v e l y l a rge amoun t s o f hardness in the f o r m of the a l k a 
l ine sal ts , c a l c i u m and m a g n e s i u m bicarbonates , a re less 
cor ros ive t h a n the so-called s o f t w a t e r s , w h i c h are com
p a r a t i v e l y f r e e o f these sal ts . T h e non-cor ros ive w a t e r 
supp ly u s u a l l y deposits a ca l c ium carbonate scale on the 
ins ide o f pipes. I t is t h i s p ro tec t ive m i n e r a l c o a t i n g w h i c h 
some m u n i c i p a l chemists deposi t a r t i f i c i a l l y i n t h e i r c i t y 
d i s t r i b u t i o n ma ins . Howeve r , a r t i f i c i a l deposits lack pe rma
nence under service cond i t ions unless a de f in i t e compos i t ion 
o f the w a t e r i t s e l f is m a i n t a i n e d to s tab i l ize the p ro t ec t ive 
coa t i ng . 

A l k a l i n i t y ; p H . T h e r a t i o o f dissolved carbon d iox ide to 
t o t a l a l k a l i n i t y o f w a t e r is ano the r i m p o r t a n t f a c t o r in the 
ra te o f co r ros ion . T h i s r a t i o con t ro l s the wa te r ' s a c i d i t y , 
o r h y d r o g e n ion concen t r a t i on , and is k n o w n as the pH o f 
the w a t e r . A w a t e r h a v i n g five p a r t s per m i l l i o n o f carbon 
d iox ide (expressed as CO^) and ten p a r t s per m i l l i o n o f 
t o t a l a l k a l i n i t y (expressed as C a C O « ) w o u l d have the same 
p H as a w a t e r h a v i n g t w e n t y p a r t s per m i l l i o n o f ca rbon 
d iox ide and f o r t y p a r t s per m i l l i o n t o t a l a l k a l i n i t y . B o t h 
w a t e r s have a ca rbon d iox ide : a l k a l i n i t y r a t i o o f 1:2 and 
have the same p H . w h i c h happens to be 6.6 (see F i g . 2 ) . 

I t is a p p a r e n t t h a t the corrosiveness o f a w a t e r w i l l increase 
w i t h the a d d i t i o n o f ac id , such as carbonic ac id , because 
the c o n c e n t r a t i o n o f H ions w i l l increase, w h i c h is the same 
as s a y i n g t h a t the p H w i l l be lowered . The p H o f most 
n a t u r a l w a t e r s g e n e r a l l y lies w i t h i n the range o f p H 6.0 
t o 8.0. 

T e m p e r a t u r e . I n a d d i t i o n t o chemica l f a c t o r s a f f e c t i n g cor
ros ion , t e m p e r a t u r e is the most i m p o r t a n t phys ica l f a c t o r 
c o n t r o l l i n g the r a t e o f r eac t i on . I t is considered t h a t a r i se 
in t e m p e r a t u r e o f abou t 25 to 40 F w i l l double the speed 
o f r e a c t i o n . T h u s , w h i l e a p a r t i c u l a r w a t e r m a y be o n l y 
m i l d l y cor ros ive to the cold w a t e r p i p i n g o f a b u i l d i n g , i t 
m a y be v e r y cor ros ive t o the h o t w a t e r p i p i n g . T h e reason 
f o r f r e q u e n t spec i f ica t ion o f less expensive pipe m a t e r i a l in 
the cold w a t e r sys tem, and more expensive, more co r ros ion -
res i s t an t , p i p i n g m a t e r i a l i n the ho t w a t e r sys tem of a 
b u i l d i n g , becomes obvious. 

EFFECTS ON DIFFERENT METALS 

T h e v a r i o u s p ipe m a t e r i a l s i n common use a re steel, w r o u g h t 
i r o n , the severa l brass a l loys , and copper. 

T h e e f f ec t o f cor ros ive w a t e r s upon i r o n p i p i n g , even w h e n 
ga lvan ized , is u s u a l l y evidenced b y loss o f c a r r y i n g capac i ty 
i n the p i p i n g , w h i c h becomes clogged w i t h r u s t ( i r o n ox ide) 
caused b y the d i r e c t c o m b i n a t i o n o f i r o n and oxygen . R u s t 
has abou t ten t o fifteen t imes the vo lume of the i r o n o f the 
p ipe w a l l f r o m w h i c h i t was f o r m e d . T h u s i t is ev iden t t h a t 
i r o n p ipe l ines can become comple te ly clogged by the r u s t i n g 
o f o n l y a s m a l l percentage o f the p ipe w a l l th ickness . 
A n o t h e r f o r m o f i r o n p ipe f a i l u r e resu l t s i n leaks caused 
by local p i t t i n g , i n w h i c h case the oxygen a t t a c k is conf ined 
to s m a l l areas. I n a d d i t i o n , a common nuisance f r e q u e n t l y 
ar ises w h e n some o f the v e r y fine r u s t pa r t i c l e s r e m a i n 
suspended in wa te r , caus ing the f a m i l i a r " r e d " or r u s t y 
w a t e r . 

T h e e f fec t o f cor ros ive w a t e r s upon brass p i p i n g takes the 
f o r m o f d i s s o l v i n g the zinc f r o m the copper-zinc a l l oy . 
T h i s a c t i on is k n o w n as " d e z i n c i f i c a t i o n ; " i t appears to be 
caused by combined ac t ion o f oxygen and ca rbon d iox ide i n 
w a t e r . T y p i c a l examples o f the t w o mos t common types o f 
dez inc i f i ca t ion , the so-called " p l u g " and " l a y e r " types , a re 
shown in the a c c o m p a n y i n g pho tog raphs ( F i g s . 3 and 4 ) . 
The ne t r e s u l t o f t h i s ac t ion i s the r e m o v a l o f the z inc, 
l e a v i n g a porous , b r i t t l e f o r m o f copper w h i c h e v e n t u a l l y 

FIG. 3 

Sect ion of yellow 
brass pipe showing 
copper plugs typical 
of plug dezincifica
tion. 

causes p ipe f a i l u r e . Leaks usua l ly occur first a t the root 
d i ame te r o f t h r eaded j o i n t s , where the me ta l is t h innes t . 
Moreover , the p ipe breaks easi ly a t such po in t s when r epa i r s 
are a t t e m p t e d . 

D e z i n c i f i c a t i o n has been f o u n d to be conf ined to the so-called 
" y e l l o w " brasses. T h r e e brass a l loys a re c o m m o n l y used: 
" l o w " brass , o r M u n t z m e t a l (607c copper. 4 0 % z i n c ) ; 
" h i g h " brass ( 6 7 % copper, 33 ' , ; z i n c ) ; and " r e d " brass 
(857* copper, 15% z i n c ) . T h e first t w o are cal led 
y e l l o w brasses. I n m a n y loca l i t i es these low copper-content 
a l loys have p r o v e d d i s a p p o i n t i n g as compared w i t h pre
v i o u s l y used i r o n p i p i n g . I n f a c t , m a n y m u n i c i p a l a u t h o r i 
t ies d iscourage the use o f the y e l l o w brasses, and i n some 
instances have gone so f a r as a c t u a l l y to f o r b i d t h e i r use. 

Red brass and copper a re considered the mos t g e n e r a l l y 
r e s i s t an t to co r ros ion . T h e i r i nc r ea s ing use, f o l l o w i n g poor 
experiences w i t h the y e l l o w brasses, has i nd i ca t ed , however , 
t h a t even these m a t e r i a l s should be used w i t h d i sc re t ion . 
W h e n a cor ros ive w a t e r acts on copper i t m a y dissolve a 
suf f i c ien t a m o u n t t o produce green s t a i n i n g o f w h i t e p l u m b 
i n g fixtures and l aundered a r t i c l e s . W h e n soap o r a n y other 
a l k a l i n e m a t e r i a l is added, the w a t e r w i l l t u r n b lue . I n d i s 
c r i m i n a t e choice o f copper p ipe or t u b i n g w i t h o u t r e g a r d 
f o r t he compos i t ion o f the loca l w a t e r has p roduced m a n y 
such c o m p l a i n t s . 

WATER TREATMENT 

M a n y m u n i c i p a l i t i e s a re chemica l ly t r e a t i n g t h e i r w a t e r 
suppl ies i n o rde r to reduce co r ros ion . B r i e f l y , chemical 
t r e a t m e n t involves c h a n g i n g the cor ros ive cha rac t e r i s t i c s 
o f t he w a t e r by c h a n g i n g na tu re ' s o r i g i n a l a m o u n t and 
r a t i o o f dissolved m i n e r a l sal ts and gases. A d d i t i o n o f l i m e 
o r soda ash to increase a l k a l i n i t y and reduce ca rbon dioxide 
conten t , t hus r a i s i n g the p H , is the common me thod . H o w 
ever, m a n y f a c t o r s l i m i t t h i s p rac t i ce , t w o o f w h i c h are the 
cost o f chemicals t o t r e a t a n e n t i r e m u n i c i p a l s u p p l y and 
the e f f ec t o f the changed w a t e r cha rac te r i s t i c s upon e x i s t i n g 
i n d u s t r i a l processes and power p l a n t o p e r a t i o n . 

M a n y owners o f l a r g e commerc i a l b u i l d i n g s and hotels en
gage chemica l e n g i n e e r i n g assistance to a d j u s t the m i n e r a l 
con ten t o f the m u n i c i p a l s u p p l y as i t enters t h e i r p roper t i e s , 
i n o rde r to check cor ros ion o f p i p i n g . The p r i n c i p l e is the 
same as the m u n i c i p a l me thod , except t h a t more e f fec t ive 
resu l t s can be ob ta ined because, f o r i n d i v i d u a l b u i l d i n g 
suppl ies , l i q u i d sod ium s i l i ca te is the a l k a l i used as the 
basis f o r the t r e a t m e n t . C a r b o n d iox ide is n e u t r a l i z e d , 
a l k a l i n i t y and p H o f the w a t e r a re ra i sed , and i n a d d i t i o n , 
a p ro t ec t ive sil iceous film i s f o r m e d on the i n t e r n a l su r faces 
of the pipe. The n a t u r e o f t h i s film depends on the composi 
t i o n o f bo th the w a t e r and the p ipe . B y t h u s conven i en t l y 
i n h i b i t i n g cor ros ion , less expensive p ipe m a t e r i a l s are g i v e n 
extended l i f e and cos t ly p ipe r e p a i r s are reduced. 

F o r example , d u r i n g the pas t f e w years i t has been neces
s a r y to u t i l i z e f e r r o u s p i p i n g m a t e r i a l s f o r w a t e r d i s t r i b u 
t i o n systems i n new b u i l d i n g c o n s t r u c t i o n due ta w a r t i m e 
r e s t r i c t i o n s on use o f copper and brass . A s a r e su l t , some 
serious p rob lems have presented themselves i n loca l i t i es 
w h e r e the p u b l i c w a t e r supp ly is cor ros ive . R a p i d develop
ment o f " r e d w a t e r " t roub les , and even p ipe f a i l u r e s due t o 
p i t t i n g or c l o g g i n g w i t h r u s t , a re cha rac t e r i s t i c o f pas t 
exper ience i n those loca l i t i e s (see F i g . 1 ) . 
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FIG. 4 

Typical layer dezinci-
fication, yellow brass 
pipe. Darker areas 
in the section arc dc-
zincified. 

T y p i c a l was the experience o f a l a r g e U . S. P u b l i c H e a l t h 
H o s p i t a l w h e r e b lack f e r r o u s p i p i n g h a d been i n s t a l l e d . 
A v e r y d i s t r e s s ing r e d w a t e r c o n d i t i o n developed w i t h i n 
s ix mon ths a f t e r the b u i l d i n g s were opened; i t became 
e x t r e m e l y d i f f i c u l t f o r the h o s p i t a l to f u n c t i o n because o f 
the i m p o s s i b i l i t y o f k e e p i n g s u r g i c a l i n s t r u m e n t s , l a u n d r y , 
and d r i n k i n g w a t e r f i t f o r use. T h i s t r o u b l e was comple te ly 
e l i m i n a t e d w i t h i n a f e w weeks by co r r ec t ive w a t e r t r e a t m e n t 
w h i c h reduced the corrosiveness o f the w a t e r . 

H o w e v e r , w h e t h e r w a t e r t r e a t m e n t i s app l i ed , o r w h e t h e r 
the p r o p e r choice o f p ipe m a t e r i a l f o r the ava i l ab le w a t e r 
s u p p l y has been made, t he re are i m p o r t a n t , f u n d a m e n t a l 
cons idera t ions o the r t h a n co r ros ion w h i c h d i r e c t l y a f f e c t 
the u s e f u l l i f e o f a p i p i n g sys tem. These m a y be discussed 
under the headings o f des ign, f a b r i c a t i o n , and o p e r a t i o n . 

DESIGN 

M a n y o f t h e i l l s w h i c h develop i n p i p i n g sys tems w h i c h 
m u s t c a r r y a cor ros ive w a t e r s u p p l y can be m i n i m i z e d , 
somet imes avoided e n t i r e l y , b y p rope r des ign . T h e f o l l o w i n g 
sugges t ions were a l l i n sp i r ed b y o p e r a t i n g t roub le s w h i c h 
c o n t r i b u t e d m a t e r i a l l y t o reduced u s e f u l l i f e o f the w a t e r 
d i s t r i b u t i o n sys tems i n v o l v e d . 

H o t W a t e r Sys tems . P o s i t i v e h o t w a t e r c i r c u l a t i o n shou ld 
be p r o v i d e d b y means o f t h e r m o s t a t i c a l l y c o n t r o l l e d c i r c u l a 
t i o n pumps i n o rde r t o reduce t e m p e r a t u r e fluctuations, 
t he reby m i n i m i z i n g the expans ion and c o n t r a c t i o n s t r a i n s 
w h i c h are a common cause o f leaks a t j o i n t s . Moreove r , i n 
a h o t w a t e r sys tem i n w h i c h t e m p e r a t u r e fluctuation and 
the r e s u l t i n g expans ion and c o n t r a c t i o n o f p i p i n g a re he ld 
to a m i n i m u m , the i n i t i a l f o r m a t i o n o f scale or r u s t f i l m w i l l 
n o t flake o f f to p r o v i d e f r e s h m e t a l su r faces f o r cor ros ive 
a t t a c k . Good resu l t s w i t h f e r r o u s p i p i n g systems i n m a n y 
hotels , w h e n p r o v i s i o n has been made f o r ma in t enance o f 
u n i f o r m t e m p e r a t u r e s t w e n t y - f o u r hour s a day , s t a n d ou t 
i n m a r k e d c o n t r a s t t o the m u c h shor t e r l i f e o f h o t w a t e r 
systems i n a p a r t m e n t houses i n w h i c h w a t e r t e m p e r a t u r e 
fluctuates f r o m h i g h d u r i n g the day to l o w a t n i g h t . 

I n c i d e n t a l advantages o f good c i r c u l a t i o n and c o n t r o l l e d 
t e m p e r a t u r e s a re avoidance o f c o m p l a i n t s f r o m tenan ts and 
o f was te o f w a t e r and heat , caused w h e n t enan t s d r a w l a r g e 
q u a n t i t i e s o f l u k e - w a r m w a t e r i n o r d e r t o ge t h o t w a t e r . 

I f a loop o r overhead sys t em ( F i g s . 5 and 6 ) o f d i s t r i b u t i o n 
is used, check va lves should be p r o v i d e d on the h o r i z o n t a l 
p a r t o f each i n d i v i d u a l r e t u r n l ine i n o rde r to p reven t t w o -
w a y flow. T w o - w a y flow i s ob jec t ionab le because i t causes 
qu i ck t e m p e r a t u r e fluctuations w i t h consequent s t r a i n s a t 
j o i n t s , c aus ing leaks . Moreove r , such reve r sa l o f flow is a 
common cause o f r u s t y d i s co lo ra t i on i n i r o n systems. 

Va lves . W h e n p rac t i cab le , i t w o u l d be w e l l t o use i r o n body 
valves w i t h i r o n p i p i n g , i n s t ead o f brass valves . T h i s w i l l 
m i n i m i z e g a l v a n i c co r ros ion , w h i c h o f t e n takes place be
tween t h e brass v a l v e and the i r o n th reads o f the connec t ing 
i r o n n i p p l e or p ipe . 

Gate valves a r e recommended r a t h e r t h a n globe valves , 
because they o f f e r cons ide rab ly less resis tance to flow; more 
over , t h e y do n o t accumula t e sed iment as r e a d i l y as globe 
valves . The l a t t e r are t r a p s f o r loose scale, d i r t , o r r u s t 
p a r t i c l e s and have f r e q u e n t l y developed i n t o bot t lenecks in 
the p i p i n g system, r e s t r i c t i n g f l o w so severely t h a t extensive 
p i p i n g rep lacements have m i s t a k e n l y been made w h e n the 
mere r e m o v a l o f the globe bot t leneck w o u l d have solved the 
p r o b l e m . A l s o , the excessive t u r b u l e n c e caused b y a globe 
va lve appears t o increase the r a t e o f co r ro s ion o f a t t ached 
p i p i n g . 

The use o f q u i c k - c l o s i n g va lves shou ld be avo ided ; t hey are 
the w o r s t o f fenders i n c a u s i n g w a t e r h a m m e r . W a t e r h a m 
m e r n o t o n l y causes mechan ica l damage to p i p i n g systems, 
b u t increases t h e r a t e o f co r ro s ion by b r e a k i n g the p ro t ec t ive 
c o a t i n g o f scale t h a t has f o r m e d on the ins ide o f p i p i n g 
and t a n k s . 

S to rage T a n k s . H o t w a t e r s to rage t a n k s should be p r o v i d e d 
w i t h manholes t o a l l o w f o r p r o p e r c l ean ing . S torage t a n k s 
a re n a t u r a l ca t ch basins f o r sed iment con ta ined i n the w a t e r 
s u p p l y o r o r i g i n a t i n g i n the c i r c u l a t i n g ho t w a t e r sys tem. 
T h i s is so because the w a t e r ' s v e l o c i t y decreases g r e a t l y 
w h i l e i t is flowing t h r o u g h a h o t w a t e r t a n k . I f the t a n k 
i s n o t d r a ined and t h o r o u g h l y flushed a t least once a yea r , 
t he re is danger t h a t a d i s tu rbance m a y c a r r y a considerable 
a m o u n t o f t h i s sed iment i n t o the c i r c u l a t i n g sys tem, w h e r e 
i t w i l l lodge i n h o r i z o n t a l l ines , valves , elbows, and r e d u c i n g 
fittings, to cause t roublesome bot t lenecks and consequent 
flow reduc t ions . Moreove r , t h e a c c u m u l a t i o n o f d i r t , scale, 
and r u s t , i f n o t r emoved , f o r m s a s ludge w h i c h causes r a p i d 
f a i l u r e o f the t a n k a t the i n t e r f a c e o f the sludge and w a t e r 
l i n e due to the d i f f e rence o f p o t e n t i a l . 

Risers . D i r t t r a p s shou ld be p r o v i d e d a t the b o t t o m o f a l l 
v e r t i c a l h o t a n d cold w a t e r r i se r s . T h i s m a y be done con
v e n i e n t l y by i n s t a l l i n g a c leanout tee, p r e f e r a b l y w i t h a 
d r a w - o f f v a l v e ( F i g . 7 ) . S i m i l a r l y , i t is des i rable t o p rov ide 
flush-out fittings a t the ends o f a l l h o r i z o n t a l l ines . 

C o n t r o l s . A u t o m a t i c con t ro l s should be p r o v i d e d f o r k e e p i n g 
h o t w a t e r t e m p e r a t u r e s a t a p p r o x i m a t e l y 140F , the l i f e 
o f t he p i p i n g is v e r y closely r e l a t e d t o t h e t e m p e r a t u r e o f 
the w a t e r i t conveys. I t is a recognized f a c t t h a t a t t e m 
p e r a t u r e s above 140F co r ros ion accelerates r a p i d l y . E v e r y 
o p e r a t o r and householder can do m u c h to reduce co r ros ion 
losses s i m p l y b y c o n t r o l l i n g t e m p e r a t u r e . I n l a r g e b u i l d i n g s 

FIGS. 5, 6, 7, and 8 H O T W A T E R , S Y S T E M 
show piping loyouts for L O Q P A I X , H A N < S E M E N T w i T H U P - F E E D R I 5 E R * 

hot water systems de- S U P P L Y I N G T H E B A T H * A N D D O W N - F E E D R H E K * 

signed to reduce corro- S U P P L Y I N G T H E K I T C H E N * 
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CORROSION AND PIPE SELECTION 

a temperature recorder is very helpful in maintaining good 
control. 
Pipe Sizes. Pipe should be ample in size to allow for fric-
tional resistance, a particularly important point in the case 
of small iron pipes. Initial incrustation frequently renders 
such small pipes useless in a short time, whereas in a larger 
sized line it acts as helpful protection against further cor
rosion without materially reducing the pipe's capacity. It 
would be well to limit the minimum size of iron pipes in 
buildings to %" or 1" in diameter. The difference in cost 
between V2", and 1" pipe is so small that it ordinarily 
is economically unsound to use the smaller pipe. Also, small 
piping diameter means higher water velocities which, up to 
a critical velocity for each diameter, increase both the rate 
of corrosion and mechanical damage due to water hammer. 
Particular attention should be paid to sizes of return lines 
in an overhead, or direct-feed, hot water system (Figs. 6 
and 8) because not much resistance is required to retard 
circulation, or even to stop it. Circulation is dependent on 
the fact that the hot water in the pipes continually loses 
heat. Therefore, water in the return risers is cooler than 
water in the up-feed risers, and has a slightly greater 
weight per unit of volume. This difference in weight creates 
circulation. For example, if water leaves the hot water tank 
at a temperature of 160 F and returns at a temperature of 
100 F, and the building is six stories high, the pressure 
available to keep the water circulating is only *4 lb per sq 
in. Therefore a small accumulation of corrosion products 
in undersized return lines soon renders the return system 
useless. For this reason the loop system has an advantage 
in that circulation is caused as tenants draw water from 
the return loop (Fig. 5). 

FABRICATION 

In fabrication, as in design, experience also dictates certain 
precautions which will result in longer pipe life. The follow
ing suggestions are simple but important. 
Every effort should be made to ream the burrs caused in 
cutting pipe. Burrs provide a good, sharp, rake-like surface 
for catching sediment and cause high turbulence which 
induces excessive corrosion at the joint. Burrs are a fre
quent cause of bottlenecks, particularly in small pipes. 
The use of bushings, street ells, and reducing fittings should 
be minimized as they, too, are causes of bottlenecks, because 
they provide shoulders against which deposits accumulate. 
Troubles caused by such fittings have been recognized by 
authorities who are studying the possibilities of improved 
design of pipe joints, fittings, and couplings, including the 
use of fewer fittings, in lieu of which pipe can be bent on the 
job by portable hydraulic pipe benders, thus increasing the 
efficiency of the entire piping system. 
Pipe compound should be spread on pipe threads only, not 
on the thread of the fitting. If the latter is done, compound 
may be pushed into the fitting, where it frequently hardens 
and acts as a shoulder for further accumulations and the 
eventual formation of still another type of bottleneck. 

OPERATION 

Intelligent analysis of plumbing troubles will keep mainte
nance costs down and increase the over-all life of the piping 
system. For example, a common trouble, "poor flow" of 
water from faucets, is caused by deposits in the piping. 
Horizontal iron pipes, particularly branch lines from risers 
to taps, are usually the first to become clogged. The trouble 
can usually be located by comparing the flow from the same 
riser on different floors. For instance, if the flow from a 
certain faucet is poor, but there is good flow from the 
faucets on the floors directly above and below, it is evident 
that the flow in the riser is adequate but there is a stoppage 
in the branch line. 

Such stoppages may be due to loose particles of scale, dirt, 
or rust which may have accumulated in the pipe at an elbow 
or reducing fitting, and often can be dislodged by the simple 
expedient of reversing the flow. This can be done by shutting 
off the hot water riser, connecting the cold water faucet to 
the hot water faucet at the basin or tub with a piece of 
rubber hose, and flushing out by opening another hot water 
faucet on the same riser. Flushing out through the bottom 
of the hot water riser is even more effective. Similarly, hot 
water pressure can be used to clear out the cold water 
branch. This procedure may work in relieving local stop
pages, but will accomplish little when poor flow is due to 
general corrosion. 

Hot water storage tanks should be cleaned annually at 
regular intervals, by flushing the sludge out with a stream 
of water from a hose. When tubercles and accumulations 
require mechanical removal, bristle brushes (not wire 
brushes) should be used because the hard adherent rust 
is excellent insulation against corrosion and should not 
be removed. After loosening all material with a bristle 
brush, the tank should be hosed out with a stream of water. 

Hot water heating coils and tankless heaters should likewise 
be cleaned at regular intervals. The plumbing contractor 
usually does not provide proper connections for convenient 
flushing. It is important that they be installed, because 
poor heat transfer prompts the engineer to force the boilers 
to get hot water, thus causing a cycle of boiler problems. 

Risers and distribution lines should be flushed annually. 
The longer this is neglected, the less effective will it be 
when eventually done, because the effectiveness of the flush 
depends upon the velocity of flow. In systems in which 
deposits have already accumulated, potential velocity is 
reduced due to increased resistance to flow. 

The corrosive characteristics of the local water supply, and 
local experience with various kinds of piping, should be 
studied, and if necessary water treatment may be employed. 
Many of the suggestions reviewed under the headings of 
design and fabrication may be applied even after a building 
has been erected. The suggestions arise from experience 
gained in the inspection and study of approximately ten 
thousand buildings, in each of which some trouble had 
developed. 
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P R O G R E S S I V E 
A R C H I T E C T U R E 
P E N C I L P O I N T S 

T H E S M A L L HOUSE D R E A M WORLD 
Architects can design better small houses than anybody—but with few 
exceptions they claim always to lose money on such jobs. Why, then, 
do they continue to kid themselves and the public by undertaking what 
often costs the client more than he thinks it is worth and costs the archi
tect more than he is paid? 

Several reasons occur. First, there is the undeniable fascination of the 
small house problem, which like a tantalizing puzzle promises a thrill 
of satisfaction when one finds the right solution for a tight set of conditions. 
Second, there is the altruistic impulse which makes the professional man 
feel that something must be done to improve the standards of small house 
design and that he is the man to do it. Third, there is the ever-present 
possibility of doing such a successful job that its merit will lead to larger 
commissions. 
These are all understandable lures, yet under the conditions of this 
moment they are somewhat unrealistic and not very effective in leading 
to the provision of the hundreds of thousands of good small houses that 
are so sorely needed throughout the country. Architects in general are 
too busy with more substantial work to be expected to put much of their 
time into unprofitable activity. 

There are various well-known ways—some good, some bad—whereby 
some architects have attempted to get better small homes built for Amer
ica's ordinary people. They have worked directly for the developing 
builder to whom they have sold site plans and designs of several basic 
houses out of which to compose a group. They have worked for and 
with the prefabricator to pass on to the public the savings of mass pro
duction. They have provided stock plans through plan services spon
sored by professional groups, magazines, material dealers, etc. A few 
have become small house specialists who know the problem so thor
oughly that they can work economically and efficiently within a limited 
time budget and thus make a decent and honest living on small houses 
alone. But all of these methods are comparatively marginal in their 
rewards and often questionable in the quality of their results. There is, 
we think, a better way. 

Most logically the architect could go all the way into the business of 
providing completed small houses for sale. Here he could show his 
superior skill as a designer, his common sense as a practical planner, 
his ability as an organizer, and his integrity as a professionally trained 
man. If this practice were adopted by a substantial number of men 
throughout the country, not only would the small home public get better 
value for its money than could be had in any other way, but there would 
be assurance of a fair profit for the men who furnish the creative think
ing. Those who would frown on such procedure as unorthodox are living 
in a dream world. The urgent needs of these times must be met somehow, 
and, if there is truth in the oft-heard contention that the architect should 
be the master-builder, here is his opportunity to become one in a very-
real sense. 



  

 

 

 
 
 

 
 

 

 

   

  

 



AMERICAN DISCOUNT COMPANY, ATLANTA, GA. 
BURGE & STEVENS, Architects and Engineers 

The independent office building often reaches for 
impressiveness through pompous architecture, 
with twentieth-century working needs fitting in 
as best they may. Here, such a design assignment 
has been handled on the basis of simplicity, ease 
of access, good light conditions for the conduct 
of business, etc. 

Designed for an automobile-loan com
pany, this building is used by ap
praisers, clerical workers, and officers 
of the company. The location is away 
from the crowded downtown area. 
Central entrances at both front and 
rear assist the direct transaction of 
business by customers whether they 
arrive on foot or by car. A spacious 
parking area at the rear is provided 
for both customers and employes. 
Both the general and private offices 
are simply disposed around a central 
corridor. The continuous windows 
on the front allow partition re
arrangement without basic structural 
alteration. 

B O O * K E E » i N . i O E P ' 
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Photos by Rodnty MfCay Morgan 

JULY. 1946 43 



AMERICAN DISCOUNT CO. 

ATLANTA, GEORGIA 

BURGE & STEVENS 

Architects and Engineers 

  

 

STREET FRONT. 
There is a striking contrast be
tween the design treatment of 
the front and rear of the build
ing. Toward the street, at the 
end of a landscaped approach, 
the full-height, on-center en
trance is flanked by continuous 
window bands at both floor lev
els. At the back, facing the 
parking area, the treatment is 
almost residential in character, 
suggesting in design the "family 
entrance" as opposed to the more 
formal, public entrance. 
Standard practice is followed in 
the construction of the building. 
Structural steel is used for col
umns and beams; the joists are 
wood. Exterior surfaces are of 
brick or limestone; inside, floors 

 

 
 

 

are linoleum surfaced, walls are L O O K I N G ACROSS T H E PARKING AREA. 
either plywood or plaster, and 
the ceilings are finished with 
acoustical material. The build
ing is year-round air conditioned. 

The well lighted main 
lobby with information 
and public-business 
desk. Linoleum floor; 
plaster walls; sound-
conditioned ceiling. 
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SHOP FRONT, 
PORTLAND, ORE. 

PIETRO BELLUSCHI. Architect 

A shop-front remodeling job in which 
wood is a major material. 

The structural columns at either side 
of this standard shop space in a Port
land office building are 14 feet, 6 
inches, on center. Within this area, 
the architect has developed a three-
dimensional scheme that makes win
dow-shopping an almost automatic 
act, brings the prospective customer 
actually within the store rental area, 
and dramatizes the company name. 

The simplest of materials and devices 
were used. Narrow cedar matched 
boards applied on nailing strips sur
face the irregular-shape display wall 
at left. The base is oak. The company 
name is worked out in relief with 
wood lettering. A special city permit 
was required to allow this use of 
wood, which, the architect reports, 
"has stood up remarkably well under 
sidewalk abuse." 
Concealed wall outlets above the win
dow heads illuminate the display win
dows, and the vestibule itself is night 
lighted by recessed down lights in
stalled flush with the vestibule ceiling. 
This ceiling and the right-hand wall 
are painted plaster. Total cost: 
$1,350. 
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Glass-block partition borrows light tor a secretary's office 

CORPORATION EXECUTIVE S O F F I C E . NEW YORK CITY 

A background for business, with an extraordinarily 
versatile piece of furniture. 

In addition to the usual needs of a large private 
office for the president of a large company, the 
client wished his office to serve as a meeting room 
for various business, charitable, and civic groups 
of which he is a member. A prime requisite, 
therefore, was that the room could be quickly 
transformed into a board room or a room for 
informal entertainment. The remarkable desk 
and surrounding built-in units shown in the 
photographs answered this need. A sliding top 
conceals two correspondence trays at a moment's 
notice; cabinets for files may be closed out of 
sight; by swinging the chair around, the desk ex
tension becomes a board-meeting table with the 
desk position at the head of the table. A sofa, small bar, and radio occupy one corner 
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To shield Hie view, yet allow ventilation, top and bottom glass hinge louvers were installed over existing windows. 

MORRIS LAPIDUS, Architect 

 

 

 
Furniture and wall veneer: natural-finish Philippine mahogany; draperies, carpet, and furred down ceiling: apple green. 
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GALLEN KAMP'S SHOE STORE, LOS ANGELES, CALIF. 

This store is an interesting solution to the iamiliar problem of 
organizing effective display and sales units and company offices 
within a rather awkward existing structure. The gracious Southern 
California climate has prompted the development of a novel open-
front scheme that is guite literally "open." 

The existing, leased five-story building was 137 
feet deep and only 24 feet wide. Building regula
tions required the maintenance of the applied fire 
escape on the front. In basic organization, the 
first floor, balcony, second and third floors are 
given over to merchandising: executive offices are 
located on the fourth floor, and the top floor ac
commodates general business offices. 
The main sales floor and balcony are given strong 



GRUEN AND KRUMMECK, Designers 

visual emphasis in the design, the scheme for the 
entrance being marie up of a combination of the 
time-honored device of the show-window and the 
newer open-front, entire-store-display principle. 
A particularly notable element (which depends 
considerably on exceptional climate) is the treat
ment of the entrance unit itself. The doors, tran
soms, and entrance frames are arranged as a sus
pended panel which may be raised by a mechanical 
device wholly out of sight, up into the second-
floor space. In actual use, this unit is always so 
raised except in bad weather and at night. Thus, 
the outdoors and the shop interior are wholly 
without an intermediate barrier. Yet further 
luring the passer-by, inserts in the shape of enter
ing footsteps are made a part of the pattern of the 
terrazzo floor. 



     

   

  

 
  

      

 
  

  

 
  

 

 
  

  
   

  

    
  

    
      

   
     
 

 

PLANS 
In addition to the plans 
shown, the second and third 
floors are merchandis ing 
floors, and the general busi
ness offices are located on 
the fifth floor. The fourth-
floor executive offices are 
rather elaborate, including 
two private bathrooms with 
showers, a small kitchen, 
and a living-room type of 
study-office for the woman 
owner of the firm. 

 
  

K E C E P T N 
D E S K . 

P R I V A T E 
O ^ P I C E 

P R I V A T E 
O P F l C E 

P R I V A T E 

SO PROGRESSIVE ARCHITECTURE • Pencil Points 



GALLEN KAMP'S SHOE STORE. LOS ANGELES 

GRUEN AND KRUMMECK, Designers 

The area above the show windows is closed 
off with back-lighted translucent corrugated 
glass; the window frames are finished with 
maroon structural glass. To double the ap
parent size of the narrow sales floor, the 
w hole right-hand wall is mirror surfaced. 
The exterior wall of the building is yellow; 
window frames and projecting sign are 
maroon. Walls and ceiling of the main sales 
floor are maroon ; woodwork is natural prima 
vera, and hunter's pink is the color of the 
carpeting as well as the walls and ceiling 
of the balcony area. 
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RADIO STATION KRSC, SEATTLE, WASH. 
DONALD DWIGHT WILLIAMS, Architect 

The independent radio station in a building of its own is one of the newest 
of building types. Efforts to arrive at suitable design expressions have 
shown the inevitable awkwardness of growing pains—from makeshift 
locations in any available old buildings, to pompous and sentimental 
"temples of entertainment," to occasional blossomings out in the latest 
trappings of "modern style." I t is refreshing to present here a simply con
ceived unit which makes no pretense of being anything it is not and which 
achieves a definite character of its own. 
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RADIO STATION KRSC. SEATTLE. WASHINGTON 

DONALD DWIGHT WILLIAMS, Architect 

The design problem for KRSC, Seattle's only full-time in
dependent, 1.000-watt station, was to work out a specialty 
building that, in addition to being functional, would have 
the distinction required of a semi-public institution. 
It was desirable to have a location fairly close to the main 
business section; yet a good ground for the antenna tower 
was essential. The solution was a site that was originally 
tide lands (involving 8 to 10 feet of fill) but which was only 
a short drive uptown. Inclusion of all essential services in 
the scheme results in economical centralized control. 
The main studio's balcony provides for public viewing of 
live shows though the public never actually enters any 
working area. Construction is frame and brick veneer; in
terior walls are dry built, finished with acoustical materials. 



STATION KRSC 

SEATTLE. WASHINGTON 

DONALD DWIGHT WILLIAMS 

Architect 

M A I N S T U D I O 

The north woll of the studio is 
finished with hard board and 
high gloss paint to provide a 
sound-reflective s u r f a c e ; t h e 
south wall , arranged in an ir
regular plan, is of acoustical 
plank, providing desired absorp
tion. 

The balcony window for visitors 
viewing live shows appears at 
top left of photograph. 

 

The window to the control room is double glazed. 
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O F F I C E S FOR EVERSHARP, INC., N E W YORK C I T Y 
Designed Under the Direction of JULIAN VON DER LANCKEN, Architect, RAYMOND LOEWY ASSOCIATES 

     
      

        

 
   

  

 
     

 
 

  

 
 

 
 

    

 

A triple-use plan worked out within standard ofiice-
building space. 

Organization of this leased space in the Empire 
State Building was complicated by the fact that 
the entrance was at the end of an office-building 
corridor, and a bank of elevators (to serve other 
floors) projected to form a barrier between the 
leased space and the service elevators provided 
for this floor. Separation between the executive 
suite and repair department was accomplished 
by locating these two main areas to the right and 
left of the entrance. The service entrance was 
worked out by partitioning a corridor at the left 
of the interrupting elevator block and continuing 
it around to the service rooms by means of a 
less-than-full-height, sawtooth acoustical panel. 

JULY, 1946 57 



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

  
 

 

    

      

 
  

 

  
 

   

 

   

OFFICES FOR EVERSHARP. INC.. NEW YORK CITY 

Designed Under the Direction of 

JULIAN VON DER LANCKEN, Architect 

RAYMOND LOEWY ASSOCIATES 

In the main reception and service-counter area 
(photos above and at bottom of facing page), 
walls are painted gray; woodwork, including the 
slatted counter, are of natural-finished oak; the 
carpet is a pale gray-green, and the chairs are 
predominantly yellow and jade-green leather. 
Behind the service counter is a glass screen allow
ing ful l view of the repair section. When the 
latter is not in use, a curtain is drawn across this 
glass screen. 
The sawtooth partition at the right of the counter 
(shielding the passage from the service elevator 
to the repair and mail rooms) is made of per
forated acoustical board. Since this partition is 
less than ceiling height, i t assists natural ventila
tion as well as providing desirable sound control. 
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HOUSE IN PRINCETON, N E W J E R S E Y 

RUDOLF MOCK, Architect 

Illustrative of the type of residential work usually 
referred to as "transitional," we feel that H U B is 
an instructive example. Blending as it does two 
design philosophies, it is nonetheless thoroughly 
contemporary in planning and amenity, and it helps 
prove that good architecture is good architecture, 
whatever its surface treatment. In this case, it 
seems to us, the required details have been em
ployed simply, without serious compromise. 

Arranged along the south wall of the 
house, the living and dining spaces flow 
into one another with only the project
ing fireplace wall as a partial separa
tion. The north-lighted studio was pro
vided for the artistic interests of the 
owner's wife. The arrangement of the 
garage and the fence connecting with 
the house provides a desirably shielded 
kitchen yard. 

Photos by Rodney McCoy Morgan 
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L I V I N G R O O M , looking toward dining room. 

 

K I T C H E N . Front door, at left; drying yard, through door at right 
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HOUSE IN PRINCETON, NEW IERSEY 

RUDOLF MOCK, Architect 

Though the exterior of the house, 
painted gray, with white trim and 
dark-green shutters, has a slightly 
reminiscent look, the interior takes 
advantage of some of the principles 
of open planning, utilizes daylighting 
in line with contemporary principles, 
and is entirely free from dictates of 
the purely picturesque. That the con
tinuous fenestration used on the 
living-room side of the fireplace wall 
is not repeated in the dining room 
comes under the heading of client 
preference. Interior walls are sand-
finished plaster, painted; the fireplace 
Avail is painted brick. The house is 
of frame construction, with insula
ting board sheathing and bevel sid
ing. A gas-fired hot-air system heats 
the house. 



L O O K I N G FROM S T U D Y into living room. 
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APPROACH SIDE of the house. 

HOUSE IN OCONOMOWOC, WISCONSIN 

A rational, economical, easy-to-maintain scheme lor 
a family with four vigorous young children. The 
owner is the architects' younger brother. 

The problem, quite simply, was to pro
vide indoor and outdoor living, sleeping, 
and recreation for a man and his wife, 
their three boys and a girl. Design of 
the servantless house was consciously 
worked out to take the heavy wear with 
a minimum of drudgery and upkeep 
cost. 
As the architects say, " I t is easy to read 
the plan from the lake elevation—four 
bedrooms upstairs, recreation living-
dining and kitchen downstairs. Most of 
the lake side of the house is screened; 
you can sleep inside or outside from each 
of the bedrooms; there is a screened 
porch off the recreation room and 
another off the kitchen." 
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L A K E F R O N T . 

GEORGE FRED KECK; WILLIAM KECK, Architects 
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T H E L I V I N G R O O M W I N D O W commonds a view of the sloping lawn and the lake beyond. 

F I R E P L A C E . The firebock is of 
sheet steel that is top hinged 
from a channel-iron lintel in the 
center of the flue opening. The 
sheet may be swung from front 
to back and locked in cither of 
two positions, thus serving two 
f ireplaces—one, on the living-
room side; the other, opening 
into the recreation room. 
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HOUSE IN O C O N O M O W O C . WISCONSIN 

GEORGE FRED KECK; WILLIAM KECK, 
Architects 

The lovely site slopes down to the waters 
of Lake La Belle, where all of the family 
indulges its delight in sports—swim
ming, boating, fishing, skating, ice-
boating, etc. Only one tree had to be 
removed to make way for the house. 
" I see the house frequently," George F. 
Keck writes, "and after five years, with 
often dozens of children playing in the 
house at once, it has weathered well. I 
have seen a dozen people walk across 
the living-room floor with their ice 
skates on (the floor is stained concrete 
with wrought-iron pipes in i t ) . In 
winter, when the children come home 
from school, in addition to taking off 
their coats and hats, they remove their 
shoes and stockings (radiant heat)." 
To make the most of the orientation and 
the lake view (toward the southwest), 
all of the rooms look out on this front, 
and the treatment is extremely open; 
the projecting porches on both floor 
levels take care of sun control in 
summer. 
The house is mainly standard wood con
struction insulated with mineral wool. 
Exterior walls are finished with clear 
fir boarding; interior finishes are of fir 
plywood. The stone portions of the con
struction are a glacial deposit rock in
digenous to the neighborhood. The roof 
is surfaced with asphalt-type built-
up roofing. The heating system is a com
bination of the wrought-iron pipes 
buried in the concrete floors and copper 
pipe where wood stripping occurs. While 
there is considerable glass area in the 
house (both standard plate and double-
thick glass are used), and temperatures 
in this region fall to 20 degrees below, 
the architects tell us "the over-all fuel 
bills are standard." Oil is the heating 
fuel. 

D I N I N G A R E A , at the kitchen end of the great main room. 

 

K I T C H E N ventilation is assisted by windows at different levels. 
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A N N O U N C I N G T O A L L A R C H I T E C T S 

I N T H E U N I T E D S T A T E S 

ANNUAL PROGRESSIVE ARCHITECTURE AWARDS 
For each year beginning with 1946 the publishers 

of PROGRESSIVE ARCHITECTURE will make two national awards. 

1 To the architect of the building or 
group of buildings (not a private resi
dence), constructed during the year 
in the United States, which best 
exemplifies sound progress in design. 

2 To the architect of the pri
vate residence, constructed 
during the year in the United 
States, which best exempli
fies sound progress in design. 

Every architect in the United States is invited to present his best 
work or make nominations for review by a distinguished pro-
lessional jury. The awards are intended to foster sincere, reasoned 
progress in architectural design in the United States by citation 
and recognition of those architects whose efforts to improve con
temporary standards are judged the most successful. 

The awards w i l l consist of suitable plagues to be given to the 
winners at a presentation dinner attended by nationally prominent 
speakers and leaders of the profession. It is proposed to give the 
dinner in or near the home town of one of the award winners. 

J U R Y 
The buildings to be cited as the best constructed during 1946 w i l l 
be selected by a jury gualified to consider a l l aspects of the 
building. Those invited to serve are George Howe, until recently 
Deputy Commissioner for Design and Construction, PBA, noted 
architect of country residences and large commercial structures, 
author and critic; Wi l l iam Wilson Wurster, Dean of Department 
of Architecture, M.I.T., pioneer in design of houses meeting the 
most advanced standards of contemporary design; Eliel Saarinen, 
internationally famed architect and long associated wi th the Cran-

P R O G R A M 

The only basis for selection of the buildings winning awards in 
the two classifications above described w i l l be demonstrable 
progress in fitness, strength, beauty, and purpose. The jury w i l l 

brook Schools; Dr. C.-E. A . Winslow, distinguished sanitarian and 
Chairman of the New Haven Housing Authority, lecturer, author 
of books and pamphlets on public health problems, emeritus 
Professor of Public Health in Yale Medical School; Fred N . 
Severud, noted engineer and authority on construction methods 
and use of materials; Kenneth Reid, Editorial Adviser of PRO
GRESSIVE ARCHITECTURE; Thomas H. Creighton, Editor of 
PROGRESSIVE ARCHITECTURE. 

be asked to give consideration to the appearance, plans, structure, 
use of materials, site arrangement, and relation to community plan 
and community needs. 

E N T R I E S 

Every architect in the United States is invited to present before 
February 1, 1947, the best of his own work constructed during 
1946—also to nominate buildings by other architects that he be
lieves worthy of consideration by the jury. 

From a preliminary judgment the jury w i l l select a limited group 

of finalists. Preliminary submissions should include at least three 
photographs, preferably 8" x 10", showing both the interior and 
the exterior of the building, as we l l as plot plan, floor plans, and 
a brief description of the function of the building and its out
standing features. When the finalists are chosen, more detailed 
information wi l l be reguested about these. 

I N Q U I R I E S 

Entries or inquiries about the PROGRESSIVE ARCHITECTURE annual awards should be addressed to Thomas 
H. Creighton. Editor, PROGRESSIVE ARCHITECTURE. 330 West 42nd Street. New York 18. N. Y . 
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SELECTED DETAILS 

RESIDENCE DETAILS.. . McSTAY JACKSON CO. , Designers, Chicago, 111. 
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SELEC r A I L S 

(Photo on preceding page) 

  
    

  
  

   
   

  

  

  

   
 

    

 

  

     
  

 

 

 

   
   

  
  

 
 

   
 

  

   

  

  
   

 
   

 
  

  
   

 

  
 

 

  
  

  

III II ' IIHMMI II i ' 111 ' ! " 

B U I L T - I N L A V A T O R Y , 
MIRROR, AND L I G H T I N G F I X T U R E 

McSTAY JACKSON CO. . Designers 
Chicago, 111. 
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SELECTED DETAILS DETAI 

(Details on jallawinR page) 

P L A N T I N G WINDOW, 
H E A T I N G , L I G H T I N G 

McSTAY JACKSON CO. . Designers 
Chicago. 111. 
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SELECTED DETAILS 

(Photo on preceding page) 

   

  

  

     

 

  

   

  

    

    
  

   
   

   

 
  

          

  

  

  
  

 

 
 

  
 

    

   
 
 

 
     

   
 

   
  

  
 

 

  

  
 

   
    

   

  
  

 
   

PLANTING WINDOW, 
H E A T I N G , L I G H T I N G 

McSTAY JACKSON CO. . Designers 
Chicago. 111. 
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MATERIALS AND METHODS [ T E C H N I Q U E S ; 

SPECIFICATION SURGERY 
By BEN JOHN SMALL 

The d e s i r a b i l i t y o f r e d u c i n g a n a r c h i t e c t u r a l spec i f i ca t ion 
to a t r u e c o n t r a c t document , as g r a p h i c and f r e e f r o m ex
t raneous m a t e r i a l as an a rch i t ec t ' s w o r k i n g d r a w i n g , has 
been p r e t t y w e l l es tabl ished. L a r g e l y t h r o u g h the e f f o r t s o f 
Horace W . Peaslee, w h o advanced the p r i n c i p l e i n the pages 
of P E N C I L POINTS as f a r back as A u g u s t 1939, m a n y speci
fication w r i t e r s are n o w p r o d u c i n g " s t r e a m l i n e d " docu
ments , u s e f u l and l e g a l l y s t r a i g h t f o r w a r d . 

W r i t i n g such specif icat ions is n o t d i f f i c u l t ; once the p r i n 
ciples have been establ ished i n one's m i n d , there can be r e a l 
p leasure i n p r o d u c i n g a w o r k i n g t o o l , w i t h o u t h a v i n g t o 
w o r r y abou t l i t e r a r y s tandards . A c t u a l l y , a spec i f ica t ion 
w r i t e r need no more be an accompl ished a u t h o r t h a n a com
pe ten t d r a f t s m a n need be a t o p - f l i g h t a r t i s t . E a c h m u s t 
k n o w c o n s t r u c t i o n , m a t e r i a l s , and a r c h i t e c t u r a l des ign i n 
the b r o a d sense, and each m u s t be able t o t r a n s l a t e c e r t a i n 
p a r t s o f t h a t knowledge i n t o a s imple , readable express ion 
w h i c h canno t be m i s i n t e r p r e t e d . 

PROCEDURE 

T h e spec i f i ca t ion w r i t e r w h o w a n t s to approach h is t a sk i n 
t h i s w a y m u s t f o l l o w a f e w s imple ru les o f procedure . F i r s t 
o f a l l , t he re shou ld be a t the head of each subd iv i s ion o f 
the spec i f i ca t ion a gene ra l clause w h i c h by i t s w o r d i n g w i l l 
make unnecessary the r e p e t i t i o n , over and over a g a i n , o f 
c e r t a i n r o u t i n e w a r n i n g s . T h i s " m a n d a t o r y p r o v i s i o n con
cen t r a t ed i n a s ing le g o v e r n i n g c lause" has been revised 
f r o m M r . Peaslee's o r i g i n a l sugges t ion by the N a t i o n a l 
B u r e a u o f S tanda rds , to read as f o l l o w s : Mention herein 
or indication on the drawings of articles, materials, opera
tions, or methods requires that the Contractor provide each 
item, mentioned or indicated (of quality or subject to quali
fications noted); perform (according to conditions stated) 
each operation prescribed; and provide therefor all neces-
sary labor, equipment, and incidentals. I n such a clause 
you 've said the necessary t h i n g s once and f o r a l l ; y o u don ' t 
have to keep r e p e a t i n g t h e m t h r o u g h the body o f the speci
fications. 

T h e nex t step i n spec i f ica t ion s u r g e r y is the t o t a l e l i m i n a 
t i o n o f the "Scope o f the W o r k " or " W o r k I n c l u d e d " p a r a 
g r a p h . T h i s l e g a l l y dangerous s t a t emen t o f w h a t you i n 
tend to describe l a t e r on serves no u s e f u l purpose. T h e 
spec i f ica t ions themselves l i s t and describe m a t e r i a l s and 
methods o f c o n s t r u c t i o n and make s ta tements , supplement 

i n g the w o r k i n g d r a w i n g s , abou t the places where these ma
t e r i a l s and methods are to be used. I n the genera l con
d i t i ons should appear a l l the b l anke t clauses w h i c h define 
the completeness o f a l l w o r k to be done. 

A n o t h e r means o f e l i m i n a t i n g w o r d s w h i c h sound impres 
sive b u t are r e a l l y wor th l e s s is t o t ake f u l l advan tage o f 
s t anda rd descr ip t ions o f m a t e r i a l s . T h e r e i s no danger i n 
r e f e r r i n g t o A S T M , F e d e r a l Speci f ica t ions , A m e r i c a n 
S t anda rds Assoc ia t ion , o r s i m i l a r accepted s t a n d a r d speci
fications, p r o v i d e d m a t e r i a l g rades and types have been 
checked be fo re the re fe rence is made . 

NAME NAMES! 

T h e nex t step i n t h i s s i m p l i f i c a t i o n t h r o u g h re fe rence is 
to r e f e r t o p r o p r i e t a r y names. T h e p r e j u d i c e aga ins t do ing 
t h i s is h a r d to unde r s t and w h e n one considers the n u m b e r 
o f t imes spec i f i ca t ion w r i t e r s have s i m p l y copied the m a n u 
f a c t u r e r ' s desc r ip t ion o f a g i v e n p roduc t . W h y n o t come 
r i g h t ou t and name i t , save t i m e and space, and set up a 
d e f i n i t e s t anda rd , i n t h e "Gene ra l Cond i t i ons , " w h i c h , t o 
ge the r w i t h the i nc lu s ion o f p r o p r i e t a r y names i n the body 
o f the spec i f i ca t ion , w i l l p rov ide a basis a g a i n s t w h i c h 
"equa l s" can be evaluated? 

Once t h i s step has been accepted, f u r t h e r excess w o r d s can 
be e l i m i n a t e d by s a y i n g , s i m p l y and f r a n k l y : Execute work 
in accord with manufacturer's printed directions. I f the 
A B C company ' s a spha l t t i l e has been specif ied, b y name, as 
the s t anda rd o f acceptable m a t e r i a l , a n d the A B C company 
p r i n t s and d i s t r i bu t e s s t a n d a r d i n s t a l l a t i o n d i rec t ions , 
there c e r t a i n l y is no need to copy t h e m i n t o the specifica
t ions . I f the X Y Z company ' s p r o d u c t is p r o v e n equal and 
is finally accepted, t h e n the speci f ica t ions do n o t have t o 
be changed ; by the f e w w o r d s y o u have used y o u have made 
the X Y Z company ' s i n s t a l l a t i o n d i rec t ions m a n d a t o r y . 

F o r f u l l p ro t ec t i on under t h i s system y o u should r e q u i r e 
copies o f such d i rec t ions to accompany any samples sub
m i t t e d , and y o u can state i n the spec i f i ca t ion p e r f o r m a n c e 
object ives t h a t you des i re—not de ta i led i n s t r u c t i o n s . B y 
u s i n g such a method y o u g ive the m a n u f a c t u r e r no excuse 
to v o i d h is gua ran t ee p rov i s i ons i f p e r f o r m a n c e bogs d o w n 
a f t e r h is o w n i n s t r u c t i o n s have been f a i t h f u l l y f o l l o w e d . 
C o n t r a d i c t i o n s between v a r i o u s m a n u f a c t u r e r ' s d i rec t ions 
do n o t concern you , and the re - i s no c lea re r or su re r w a y to 
keep speci f ica t ions au courant, abreas t o f t echno log ica l de
ve lopments . 
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ABBREVIATE 

A n obvious w a y to save w o r d s is t o use the A m e r i c a n 
S t anda rds A s s o c i a t i o n abb rev ia t i ons . I n s t ead o f w r i t i n g 
o u t " N a t i o n a l B o a r d o f F i r e U n d e r w r i t e r s " h a l f a dozen 
t imes t h r o u g h the body o f the speci f ica t ions , w h y n o t say 
N B F U ? The mos t common ly used abb rev i a t i ons a r e : 

A A R — A s s o c i a t i o n o f A m e r i c a n R a i l r o a d s 

A I E E — A m e r i c a n I n s t i t u t e o f E l e c t r i c a l Eng inee r s 

A P I — A m e r i c a n P e t r o l e u m I n s t i t u t e 

A S R E — A m e r i c a n Society o f R e f r i g e r a t i n g E n g i n e e r s 

A S T M — A m e r i c a n Socie ty f o r T e s t i n g M a t e r i a l s 

B M T P — U . S. B u r e a u o f Mines Techn ica l Pape r 

N B S — N a t i o n a l B u r e a u o f S t anda rds 

CS —Commerc i a l S t a n d a r d 

F S —Federa l Spec i f i ca t ion 

I T E — I n s t i t u t e o f T r a f f i c E n g i n e e r s 

B L S — U . S. B u r e a u o f L a b o r S t a t i s t i c s B u l l e t i n 

N B F U — N a t i o n a l B o a r d o f F i r e U n d e r w r i t e r s 

S P R — S i m p l i f i e d P rac t i ce Recommendat ion 

DO NOT USE SENTENCES 

F i n a l l y we come t o the step w h i c h seems to be ha rdes t f o r 
m a n y spec i f i ca t ion w r i t e r s w h o p r i d e themselves on t h e i r 
a b i l i t y to w r i t e E n g l i s h : the e l i m i n a t i o n o f sentence s t ruc 
t u r e . T h r o w a w a y the cons tan t re ferences t o " the con
t r a c t o r ; " e l i m i n a t e the unnecessary " s h a l l p e r f o r m , " " s h a l l 
p r o v i d e , " "as noted on the d r a w i n g s , " " a c c o r d i n g to the 
p l a n s , " " i n c o n f o r m i t y t h e r e w i t h , " and m a n y o the r hack
neyed express ions ; d r o p the a r t i c l e s ; save y o u r s e l f and y o u r 
bu i lde r - r eade r s the nuisance o f meaningless weasel words 
and weasel clauses. 

T o be specif ic , do not say, " P o r t l a n d cement sha l l be i n ac
cord w i t h the S t a n d a r d Speci f ica t ions o f the A S T M C150, 
T y p e I , l a tes t e d i t i o n . " Say, i n s t e a d : Portland cement— 
ASTM, C150, Type I. Y o u don ' t even have to r e q u i r e t h a t 
t h i s be the la tes t e d i t i o n ; y o u r " g e n e r a l c o n d i t i o n s " w i l l 
cover t h a t . 

FOR EXAMPLE: 

H e r e is a n o r m a l l y sho r t section made even b r i e f e r and more 
to the p o i n t : 

Sec t ion N o . 12—Fabr i c C o v e r i n g 

T h e "Gene ra l C o n d i t i o n s " a p p l y to a l l w o r k o f t h i s 
sec t ion. M e n t i o n h e r e i n or i n d i c a t i o n on the d r a w i n g s 

o f a r t i c l e s , m a t e r i a l s , opera t ions , o r methods requi res 
t h a t t h e C o n t r a c t o r p rov ide each i t e m men t ioned as 
ind ica ted (o f q u a l i t y or sub j ec t to q u a l i f i c a t i o n s n o t e d ) ; 
p e r f o r m ( a c c o r d i n g to condi t ions s t a t ed ) each ope ra t i on 
p resc r ibed ; and p r o v i d e t h e r e f o r a l l necessary labor , 
equ ipmen t , and inc iden ta l s . 

1. M a t e r i a l s 
1 ( a ) F a b r i c — J o h n Jones Co's " W a l l s k i n . " 

( b ) Pas te : S i z e — S t a n d a r d b r a n d flour pas te ; best 
q u a l i t y g l u e size, as recommended by f a b r i c m a n u 
f a c t u r e r . 

" ( c ) Requ i r ed samples : 
1. 12" by 12" pieces o f each r e q u i r e d p a t t e r n . 
2. Paste, g lue—one-qua r t con ta iners . 
3. M a n u f a c t u r e r ' s p r i n t e d h a n g i n g d i r e c t i o n s — 

4 copies. 

3 2. W o r k m a n s h i p 

( a ) C o n d i t i o n o f p las te r su r f aces : smooth , t r u e , f r e e 
f r o m dampness . C u t ou t and spackle cracks, 
b l i s t e r s , and t h e l i k e . 

( b ) A p p l y one coat o f g lue size. 

( c ) H a n g f a b r i c i n accord w i t h m a n u f a c t u r e r ' s p r i n t e d 
h a n g i n g d i r e c t i o n s . 

( d ) W h e r e d i rec ted , h a n g sample i n s t a l l a t i o n i n one 
room u s i n g r e q u i r e d p a t t e r n . W h e n approved , 
such w o r k s h a l l r epresen t s t anda rd o f w o r k m a n 
sh ip t h r o u g h o u t . 

3. Sa lvage 

T u r n over t o O w n e r a l l s izeable excess f a b r i c f o r 
f u t u r e p a t c h i n g purposes . 

I f y o u have the desire to produce a p r a c t i c a l w o r k i n g speci
fication, and y o u proceed on the basis o f the suggestions 
o u t l i n e d he re in , y o u w i l l i n t i m e find m a n y o the r w a y s to 
reduce wordage , unnecessary w o r k , and possible c o n f u s i o n . 
Y o u w i l l a v o i d r e p e t i t i o n . Y o u w i l l find y o u r s e l f deve lop ing 
easy-to-read tables ins tead o f l o n g p a r a g r a p h s . A n d finally, 
y o u w i l l f ee l t h a t y o u are i n step w i t h c o n t e m p o r a r y m e t h 
ods o f office p rac t i ce , a necessary a d j u n c t o f progress ive 
design. 

1 The color or pattern number would be indicated on drawings under "Color 
Schedule" which also indicates alfected locations. 

u "General Condit ions" slates that samples, where required, shall be submitted 
in triplicate, describes methods of identification, grade names, seals, and the like. 

• General workmanship standards, protection, damage 10 adjacent work are 
clearly stated in "General Conditions."' therefore require no repetition here. 

EDITOR'S NOTE: Both the preceding brief explanation and the 
lollowing example of the contemporary trend toward streamlined 
specifications owe much to the init ial discussion of the subject by 
Horace W . Peaslee, which appeared in Pencil Points for August 
1939. Mr. Small, in his duties wi th the New York City Depart
ment of Public Works, and more recently as specification writer 
for the office of Alf red Hopkins & Associates, has put into prac
tice the principles which Mr. Peaslee then enunciated; and Mr. 
Beacham. whose office is in Greenville. South Carolina, has been, 
since publication of Mr. Peaslee's article (to quote him) . . . " in
spired to undertake the job of completely revising the basic specifi
cations then in use in our office." To judge by our own corre
spondence and conversations, and by reports in various architectural 
journals, professional interest in this subject is intense throughout 
the country. 

We are happy to present the Masonry Specification. If there is 
sufficient interest in the subject we w i l l publish additional examples 
from time to time. Mr. Peaslee has had the opportunity to review 
some of Mr. Beacham's work of this kind, and approves, even 
though Mr. Beacham has found in practice that the extreme brevity 
which was at first advocated had in some instances to be modified 
in order to avoid misunderstandings. Mr. Peaslee and Mr. Beacham 
join in requesting that we announce that the system and its de
velopment may be used at w i l l , without charge. Mr. Beacham 
further suggests the two following books as containing sound 
recommendations for specification writers: Engineering Contracts 
and Specifications, by Robert W . Abbett (S2.25) and A Handbook 
of English in Engineering Usage, by A . C. Howell ($2.50), both 
published by John Wiley and Sons, 440 Fourth Ave., New York 
City, and available directly from them. 

PROGRESSIVE ARCHITECTURE • Pencil Points 



A SIMPLIFIED S P E C I F I C A T I O N f o r UNIT MASONRY 
Prepared by JAMES D. BEACH AM, Architect 

D-01. INDEX 
Bricks D-03 Glass Blocks D-09 

Cast Stone Gypsum Tile .... D-06 
T r i m D - l l 

H o l l o w Ti le D-05 
Cleaning 

Masonry D-16 Fie ld 
Workmansh ip D-14 

Facing-Tile D-10 
Masonry 

Flashing-Blocks D-08 Flashing D-15 

Flue L in ing .... D-04 Mortars D-13 

General Mortar 
Requirements D-02 Mater ia ls D-12 

Tile Wal l -Coping . D-07 

D-02. GENERAL REQUIREMENTS 
a) S C O P E O F WOHK: Unit masonry of the sev

eral k inds Bpeciiied or indicated necessary 
to complete the construction shown on the 
d rawings , together with masonry f lashings 
a n d other specified items of masonry inci 
dental thereto. 

Intent: Mention herein or indica t ion on the 
d r awings of articles, materials, operations, 
or methods requires that the Contractor pro
v ide each i tem mentioned or indicated, of 
qua l i t y or subject to qua l i f i ca t ion noted; per
form according to conditions stated each op
erat ion prescribed; a n d provide therefor a l l 
necessary labor, equipment, and incidentals 

b) G E N E R A L CONDmONS: See Divis ion A . 

Standard specifications; codes: References 
made herein to s tandard specifications, and 
codes, rpfer to editions i n effect at the dates 
of proposals; such references include current 
addenda a n d errata, if any . 
Abbreviations: " A S T M " refers to The Amer i 
can Society for Testing Materials ; "Fed. 
Spec." refers to Federa l Specifications. 

c) SAMPLES R E Q U I R E D : Face br icks; f ac ing 
tiles; glass block; cast stone; mortar aggre
gates. 

d) C A T A L O G DATA R E Q U I R E D : Hol low tile; w a l l 
coping; f l a sh ing block; f l ash ing mate r ia l ; 
f i r eb r i ck . 

• ) SHOP DRAWINCS REQUIRED: Cast stone t r i m . 

D-03. BRICKS 
a) COMMON BRICK: Amer ican standard-size 

c l ay or shale brick in accord w i t h ASTM 
specif icat ion C 62, hav ing true faces a n d 
sharp, straight edges; f ree f rom an objec
t ionable amount of cracks and spalls . 

Classes of common brick: Class SW br ick 
used for w o r k i n contact w i i h earth; Class 
M W br ick U3ed genera l ly . 
Where required: For a l l construction indi 
cated as " b r i c k " except where face br ick is 
requi red . 

b) F A C E BRICK: Selected common br ick con
fo rming to specif ied requirements for struc
tura l common br ick ; fu rn i shed i n medium-to-
da rk red and b r o w n shades, w i t h salmon-
colored a n d black bricks excluded; free f rom 
an object ionable amount of distort ion, w a r p -
age, cracks, a n d other uns ight ly defects. 

Where required: On a l l exposed exterior 
surfaces inc lud ing penthouse w a l l s and chim
neys; also for exposed inter ior surfaces in
dica ted as "face b r i c k . " 
Brick for window sills: Solid, a l l -hard , dark 
colored face b r ick . 
Special face brick: Bricks formed and burned 
to the special shapes indicated; otherwise con
forming to requirements lor the standard-
shape face br icks . 
Shipping and handling: Face br ick shipped 
a n d del ivered w e l l packed in straw; handled 
only w i t h tongs or b y hand i n manner to 
a v o i d ch ipp ing and other damage. 

c) FIRE BRICK: Moderate-heat-duty grade con
forming to Fed. Spec. HH-B-671. 

Where used: Boiler stack. 

D-04. FLUE LINING. ETC. 
a) F L U E LINING AND THIMBLES: Hard-burned 

f i rec lay products, free f rom la rge or deep 
cracks, blisters, or other objectionable struc
tural defects. 

Size: As indicated or necessary for the me
chanical equipment to be insta l led. 

Where required: Where indicated; located 
at heights shown or directed. 

D-05. HOLLOW TILE 
STRUCTURAL HOLLOW T I L E : Horizontal-cell 
c l ay or shale units of size a n d design ind i 
cated, conforming to ASTM specif icat ion C 34; 
necessary vertical-cell pieces furn ished for 
jambs and corners. 

Where required: For back-up i n exterior w a l l s 
below roof leve l ; for Interior w a l l s and par
titions to extent indicated. 
Grade of tile: Grade LBX used for w o r k i n 
contact w i t h ear th; grade LB used genera l ly . 
Surface finish: Scored where mortar or plas
ter w i l l be app l i ed ; smooth a n d unglazed 
where surface w i l l be exposed or painted. 
Accessory pieces required: Closures, fit ters, 
and special shapes necessary to preserve the 
bond and avo id extensive cut t ing of s tandard 
units. 

D-06. GYPSUM TILE 
a) GYPSUM PARTITION T I L E : Cored tile con

forming to ASTM specif icat ion C 52. 

Where used: For interior, non-load-bearing 
parti t ions and f u r r i n g at locations indicated. 
Prohibited usage: As first course above f loor 
i n part i t ions a n d f u r r i n g ; for parts of par t i 
tions a n d f u r r i n g specif ied to receive mortar 
f in ish of Port land cement or l ime. 
Size of units: 30" long ; 12" h i g h ; thickness 
as indica ted . 

Furring units: Split t i l e of the thickness i n 
dicated. 

D-07. TILE WALL-COPING 
a) TILE COPING: Standard salt-glazed coping 

w i t h socket joints; sound; free f rom fractures , 
cracks, blisters, and wa rpage . 

Size: Of proper w i d t h for w a l l s indicated. 
Accessory pieces required: Starting pieces; 
corner pieces; closed-end pieces; special 
shapes as required. 
Where used: Genera l ly , except whe re cop
ing of other mater ia l is specif ied. 

D-08. FLASHING BLOCKS 
a) FLASHING-BLOCK UNITS: Hard-burned terra 

cotta mater ia l , h a v i n g a d iagona l groove not 
less than \Vz" deep, measured hor izonta l ly , 
designed to receive roof ing f l a sh ing . 

Where used: At intersections of roofs w i t h 
wal l s and s imi la r ver t ica l masonry surfaces. 
Size of units: Designed to replace and course 
w i t h two courses of br ick . 
Accessory pieces required: Units and shapes 
necessary to prov ide a continuous f l ash ing 
groove at a l l masonry w a l l s . 

D-09. GLASS BLOCK UNITS 
a) G L A S S BLOCKS: Pa r t i a l ly evacuated struc

tural masonry units of pressed glass s imi la r 
to those made b y the Owens-I l l inois Glass 
Company, complete w i t h s tandard corner 
pieces, curved, a n d other pieces necessary 
to make a complete ins ta l la t ion . 

Where used: See d r a w i n g s . 

Accessories required: Continuous, corrosion-
resisting, w i r e mesh strips or other approved 
metal w e l l ties every 4th course i n height; 
expansion joint mater ia l used where shown 
or required; a l l as specif ied or recommended 
b y the manufac turer of the glass block. 

D-10. FACING TILE —(INTERIOR) 
a) GL A Z E D C E R A M I C UNITS : C l ay or shale t i le 

f ac ing units conforming to ASTM specifica
t ion C 126, hav ing a l l exposed surfaces uni 
f o r m l y f in ished w i t h an impervious, durable , 
burned-on glaze of the designated color and 
texture. 

Where required: For part i t ions and interior 
wa l l s . See " f i n i s h schedule" and detai l draw
ings. 
Quality, color, and texture: Grade S. stand
a r d multi-cored units; absorption test w a i v e d ; 
manufacturer ' s " i v o r y ; " "ma t t - f i n i sh , " cor
responding to approved samples. 
Types of units: Types I and I I , as required; 
s tandard stretchers and starters; molded 
shapes as indicated for caps, corners, jambs 
etc. 

Face sizes: Stretchers 12" x 5" except as 
otherwise shown; tolerance in face size (all 
units) not to exceed .15%, plus or minus, of 
nominal size. 
Thickness of units: 4" (nominal) genera l ly : 
4" and 2" units, and two 4" units, used to
gether to fo rm double-faced wa l l s of 6" end 
8" thickness, respectively. 

D - l l . CAST STONE TRIM 
a) MATERIAL: Surfaced stone manufactured in 

accordance w i t h the s tandard specification 
of the Cast Stone Institute; the product of 
an established manufacturer whose mater ia l 
has been previous ly used on s imi la r w o r k 
w i t h satisfactory results. 

Where required: Exterior ornamenta l t r im 
and f in ish consisting of facing, sills, coping, 
l intels , etc., to extent indicated on d rawings . 
Surface color and texture: Similar to Ind iana 
" b u f f " limestone; exposed surfaces "hand 
rubbed . " 
Requirements for shop drawings: Sizes, sec
tions, dimensions, jo in t ing , anchorage, f lash
i n g , and setting. 

D-12. MORTAR MATERIALS 
a) PORTLAND CEMENT: A w e l l k n o w n Amer i 

can b r a n d conforming to ASTM specif icat ion 
C 150. 

b) MASONRY CEMENT: Type I I in accord w i t h 
Fed. Spec. SS-C-181. 

c) LIME PASTE: Made w i t h pulver ized quick
l ime or w i t h hydra ted l ime conforming to 
ASTM specifications C 5 or C 141, respec
t ive ly . 

d) GYPSUM: Calcined mater ia l conforming to 
ASTM specif icat ion C 22. 

e) SAND FOR MORTARS: Ha rd , durable , natura l 
sand lree f rom in jur ious amounts of saline, 
a lka l ine , organic, or other deleterious sub
stances. 

Grading: From " f i n e " to "coarse" w i t h i n 
the f o l l o w i n g l imi t s : 

Sieve Percentage passing 
size each sieve 

No. 8 95-100 
16 60-100 
30 35-70 
50 15-35 

100 0-15 
i) F I R E C L A Y : Grade C in accord w i t h ASTM 

specif icat ion C 105. 

g) WATER: Clean a n d free f rom deleterious 
amounts of acids, a lkal ies , or organic ma
terials; of approved d r inkab le qua l i t y . 
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D-13. MORTARS 
a) DESIGN O F MIXES: As determined b y the 

Architect , f o l l o w i n g approva l of the ma
terials proposed for use; volume of aggre
gate i n a l l mortars at least two times, but 
not more than three times, the vo lume of the 
cementitious mater ials ; bids based on use of 
the mortar mixes f o l l o w i n g . 

b) FOR HOLLOW UNITS IN CONTACT WITH 
E A R T H : 1 part Portland cement; 1/4 part l ime 
paste; not more than 3 parts sand. 

c) FOR BRICK AND STRUCTURAL T I L E UNITS. 
G E N E R A L L Y : 1 part Port land cement; 1 par t 
l ime paste; not more than 6 parts sand; or, 
1 part masonry cement and not more than 
3 parts sand. 

d) F A C I N G - T I L E MORTAR: Same as the mor
tar used for setting br ick and s tructural t i le, 
bu t us ing non-staining q u a l i t y cement; this 
mor tar colored by addi t ion of non-fading min
e ra l p igment . 

• ) STONE-SETTING MORTAR: Same as mortar 
for setting br ick and s tructural t i le, but 
us ing non-staining qua l i t y cement. 

i) STONE-POINTING MORTAR: 1 par t non-
s ta in ing Port land cement to not more than 
2V£ par ts sand; suff ic ient l ime paste added 
to make a ve ry stiff mixture . 

g) GLASS-BLOCK MORTAR: 1 par t Port land ce
ment; 1 pa r t l ime paste; not more than AV2 
parts sand. 

h) METHOD O F MIXING MORTARS: Mater ia ls 
proport ioned b y volume; Port land cement 
mortars made by m i x i n g the cement and 
sand, add ing the l ime paste, then adding 
suff ic ient wa te r to obtain proper w o r k i n g 
consistency. Masonry cement mortar mixed 
i n accordance w i t h manufacturer ' s direc
tions. 

D-14. FIELD WORKMANSHIP 
a) G E N E R A L REQUIREMENTS ( app ly ing to a l l 

types of units): Water t ight construction pro
v i d e d i n a l l exterior masonry. Throughout the 
work , joints completely f i l l e d w i t h the spe
c i f i e d mortar. 

Condition of beds and units: Clean; a l l beds 
and units p roper ly wet ted. 
Protection of uncompleted work: Top thor
oughly covered w i t h wa te r t igh t mater ia l 
w h i l e w o r k thereon is not in progress. 
Samples of masonry: Panel of b r i ck and hol 
low- t i le w a l l w o r k , 12" thick a n d not less 
than 4 '0" i n w i d t h and height , l a i d up i n 
advance of masonry w o r k , for inspection 
and approva l ; approved sample pane l re
ta ined as a s tandard of the w o r k to f o l l o w . 
Scaffolds: A l l face work l a i d up f rom scaf
folds located on the f ac ing side. 
Mason's iron work and masonry flashing: 
Properly set as the masonry w o r k progresses. 
Workmanshio (general): A l l work bui l t t rue 
to l ine ; l eve l , square, a n d p lumb . Exposed 
joints prac t ica l ly un i fo rm in size. Masonry 
w a l l s a n d a d j o i n i n g masonry part i t ions prop
er ly b o n d e d , to each other by toothing 
courses. Brick and ho l low block units thor
oughly bonded together. 
Bed joints: Mor ta r spread thick. Deep " fu r 
r o w i n g " avoided. Finished joints un i fo rmly 
(approximately) V2" w i d e . 
Head joints: Made w i t h l ibe ra l appl ica t ion 
of mortar on surfaces of the unit to be placed 
a n d shoving the unit against the unit pre
v ious ly placed, caus ing mortar to ooze out 
at the top and sides of the joint. Contact sur
faces of "c losure" units and units p rev ious ly 
placed g i v e n l i be ra l appl ica t ion of mortar; 
closures " rocked" into place wi thou t dis
turb ing the bond of adjacent units. W i d t h 
of head joints same as requi red for bed 
joints. 

Wall joints: Made w i t h l ibera l , continuous 
appl ica t ion of mortar on the contact surfaces 
of units i n place and units to be placed, and 
shoving the unit against the w o r k previous
l y placed, caus ing mortar to ooze out the 
top a n d sides of the jo in t . W a l l joints Vz" 
(minimum); 3/ i" (maximum). 
Finish of exposed joints: On exterior, ex
posed joints tooled in manner p rov id ing a 

compacted, concave surface, the mortar be
ing pressed t igh t ly against adjacent ma
sonry units on both sides of the joint. On 
interior, exposed joints tooled as indicated 
or directed. 
Prohibited practices in workmanship: "But
t e r i n g " corners of units; t h rowing mortar 
scrapings into joints; " s lush ing ; " deep or 
excessive " f u r r o w i n g " of bed joints; shif t 
i n g posi t ion of units placed by t app ing or 
hammer ing . 

b) BRICKWORK: "Common" or " r u n n i n g " bond 
used (except where pat tern work is ind i 
cated), w i t h a fu l l - length header course at 
every 6th course. 

c) F I R E C L A Y UNFITS: Substant ia l ly bedded a n d 
l a i d up; f u l l , close joints. 

d) HOLLOW T I L E WORK: Mate r ia l accurately 
l a i d out so as to necessitate the m i n i m u m 
amount of cut t ing of s tandard units. 

Bond of tile work: "One-hal f" bond. 
Head joints: Made b y l i be ra l appl ica t ion of 
mortar on both edges of the unit lo be placed. 
Reinforcement of bearing points: In bea r ing 
joints a n d where anchors, bolts, etc., project 
w i t h i n the cells of h o l l o w tile, such cells 
f i l l e d w i t h 1:2:4 concrete. 

e) HOLLOW T I L E LINTELS: Provided where i n 
dica ted a n d where no other type of support 
is ca l led for . 

Reinforcement: Steel bars as indicated, set 
i n wel l - rodded 1:2:4 concrete or 1:3 Port
l and cement mortar . 
Forming: Lintels pre-cast; where exposed, 
W w i d e false joints cast between the ends 
of pieces of t i le . 
Curing: Lintels water-cured for not less than 
7 days before use i n w a l l w o r k . 

f) T H E W A L L - C O P I N G : Units set in f u l l beds 
of the mortar used for l a y i n g up masonry in 
parapet w a l l s . 

End joints: W e l l f i l l e d w i t h the setting mortar . 

g) FLASHING-BLOCKS: Units set in the same 
manner requi red for b r i ck setting. 

h) G L A S S BLOCK W O R K : Before l a y i n g , si l ls 
coated w i t h a h e a v y l aye r of asphalt emul
sion, the coat ing be ing a l lowed to d ry before 
the f i rs t mortar bed is placed. 

Expansion strips: Required at jambs and 
heads, b e l o w shelf angles, at mul l ions . and 
where indicated; continuous; strips so i n 
stalled that contacts of the edges of the 
glass block panels w i t h the b u i l d i n g struc
ture are avo ided . 
Setting: Blocks set i n the specified mortar , 
w i t h a l l joints (except expansion joints) com
ple te ly f i l l e d ; mortar kept out of expansion 
joints; w a l l ties located as indicated or re
qu i red and completely embedded i n the mor
tar; ends of ties l apped not less than 6". 
Joints: Uni fo rm; w i d t h as indicated on de
t a i l d rawings ; exposed surfaces smoothly 
tooled to a s l igh t ly concave, non-porous sur
face a f te r the mor tar reaches its i n i t i a l set. 
Caulking: Oakum rammed between the sides 
cf the blocks a n d the side of the chase or 
f rame, a f te r the mortar has set, to w i t h i n 
not less than Ye" °f 'he f in ished surface; 
recesses thus fo rmed at jambs and heads 
f i l l e d w i t h mastic c a u l k i n g compound. 

I) F A C I N G - T I L E WORK: General ly , units l a i d 
up in accord w i t h requirements for face 
b r i ckwork ; w o r k accurately la id out i n each 
room or space i n manner r equ i r ing the 
min imum amount of cut t ing of s tandard units . 

Bond: End joints located over the center of 
the u n d e r l y i n g fu l l - l eng th tile; a l l courses 
bonded at corners a n d intersections. 
Anchoring: A l l courses proper ly anchored 
to masonry a n d concrete back ing . 
Joints: Not more than % " w i d e ; surfaces 
tooled to a smooth, s l igh t ly concave f in i sh . 
Closures: Cut at job, w i t h a carborundum 
saw to s traight , clean-cut ends; min imum 
length of any closure. 1/4 the length of the 
s tandard stretcher. 
Cutting and fitting: Neatly done a round 
pipes, boxes, etc. 

j) SETTING C A S T STONE: Mate r ia l accurately 
set b y competent stone masons; t rue to l ine ; 
level a n d p lumb; w i t h f u l l joints of the spe
c i f i ed mortar; a l l sides of stones cleaned 
a n d wet ted pr ior to sett ing; exposed faces 
kept free of mortar at a l l times. 

Anchors and dowels: Soft steel of sizes a n d 
shapes indica ted on setting d rawings ; a l l 
zinc-coated or d ipped i n asphal tum or r e d 
l ead a f te r f abr ica t ion . 
Projecting courses and members: Propped 
up un t i l the anchor ing has been bui l t i n a n d 
suff icient w o r k above is i n place to securely 
ho ld the projec t ing w o r k i n posi t ion. 

Heavy blocks: Set on ly af ter the mortar i n 
joints be low has thoroughly set; Vi" thick 
lead setting-pellets used in joints where 
approved or directed. 

Bedding: Each piece of stone rested on a 
f u l l bed of mortar insuff ic ient amount to 
f i l l out to the edges of the piece on a l l sides; 
stones adjus ted to their beds b y s t r ik ing w i t h 
a wooden malle t or r am. 
Parging: Backs of a l l stones a n d exposed 
sides of a l l bond stones plastered w i t h not 
less than Vi" thickness of setting mortar; 
mortar a l l o w e d to a t t a in i n i t i a l set before 
the masonry back ing is bu i l t . 

Jointing: Face joints u n i f o r m l y 1/4" in w i d t h ; 
setting mor tar routed out % " i n depth f rom 
face. 
Pointing: Stone surfaces at joints thoroughly 
cleaned and wetted; joints in ver t ica l sur
faces completely f i l l e d w i t h the specified 
po in t ing mortar , packed t ight, and rubbed 
smooth to a concave f in i sh ; top and w a 6 h 
joints thoroughly caulked w i t h approved 
elastic c a u l k i n g compound of color to match 
mortar joints . 

D-15. MASONRY FLASHING 
a) F L A S H I N G M A T E R I A L : Sheet copper weigh

ing not less than 2 <~z. oer sauare foot bonded 
to a n d be tween t w o layers of coarsely 
woven , asphalt-saturated cotton fabr ic by 
means of a ducti le mastic; the entire as
semblage corrugated on exposed surfaces in 
the manner p r o v i d i n g a series of grooves 
runn ing the entire length of each sheet. The 
mater ia l suppl ied in rol ls of the maximum 
wid th and length sui table for the usage lo
cations specif ied. 

Acceptable material: Mate r ia l equal to the 
f l ash ing described as made b y WASCO 
Flashing Company. 
Where reoui'ed: A : w i n d o w sills, exterior 
l intels , spandrels, and parapet wa l l s ; in po
sitions shown on d rawings . 
Application: (general): Flashing mater ia l in
stal led i n manner to protect s t ructural mem
bers from moisture and to effect ively diver t 
seepage t oward the exterior of the construc
t ion. On horizontal masonry surfaces, f lash
ing l a i d in a fresh bed of mortar; other sur
faces receiving f l a sh ing thoroughly d ry , free 
f rom loose materials , and be spotted w i t h 
plast ic cement to h o l d it in place un t i l the 
masonry is l a i d . 
Waterproof connections between pieces made 
b y spl ic ing (spli t t ing the two top plies, lap
p ing the metal 4" , and coat ing the contact
ing surfaces w i t h plastic cement). 
Heads and sills: Flashing at l intels carr ied 
not less than 6" beyond ends. Mate r ia l car
ried under and beh ind si l ls , and turned up 
at the ends, fo rming a pan . 

D-16. CLEANING MASONRY 
a) TREATMENT O F S U R F A C E S : Masonry joints 

pointed or repointed where necessary; sur
faces thoroughly brushed or scraped free of 
dirt , excess mortar or plaster, a n d other 
foreign mater ials ; a l l discolorations and other 
objectionable surface defects thoroughly re
moved. 

Acid treatment: Where necessary to restore 
o r ig ina l color, surfaces of exterior masonry, 
and exposed interior masonry not required 
to be painted, washed w i t h a suitable muri
atic ac id solut ion. 
Protection: Mater ia ls adjacent to masonry 
proper ly protected against s ta ining and other 
i n j u r y d u r i n g c leaning operations. 
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LOOKING AHEAD ON BUILDING CODES 

By G E O R G E N. THOMPSON 

Mr. Thompson is Chief of the Division of Codes and Specifications of the National 
Bureau of Standards. U. S. Department of Commerce; his knowledge of his sub
ject is unquestioned. Other developments in this field are reported on page 80. 

T h i s discussion o f b u i l d i n g codes w i l l begin where m a n y 
such discussions leave o f f : I t w i l l concede t h a t , l i k e m u c h 
o ther l e g i s l a t i o n , codes a re susceptible o f considerable i m 
provement , depend ing on t h e i r age and the degree o f com
petence w i t h w h i c h t hey have been p u t toge ther . I t s m a i n 
in te res t , however , w i l l be i n the cons idera t ion o f cons t ruc
t i v e measures t h r o u g h w h i c h re f inements can be b r o u g h t 
about . T h e o ld t r u i s m t h a t i t is m u c h easier t o c r i t i c i z e 
t h a n to suggest a r emedy seems to a p p l y p e c u l i a r l y to the 
code s i t u a t i o n . I n f a c t , c r i t i c i s m has been c a r r i e d so f a r 
t h a t there is v e r y l i t t l e l e f t to add o r to present i n a 
d i f f e r e n t w a y . So a t t e n t i o n w i l l be focused here on specific 
problems and how they m i g h t be handled both n o w and i n 
the f u t u r e . 

B e f o r e e n t e r i n g i n t o t h i s phase o f the m a t t e r , however , i t 
m a y no t be i n a p p r o p r i a t e t o say t h a t b u i l d i n g codes p e r f o r m 
a u s e f u l f u n c t i o n w h i c h , on the whole , has been f a i r l y w e l l 
done. Ins tances o f f a i l u r e to keep up w i t h progress i n the 
b u i l d i n g a r t , o f r equ i r emen t s based on self ish mot ives , and 
o f r i g i d i t y i n d e a l i n g w i t h v a r i o u s possible methods o f con
s t r u c t i o n undoub ted ly exis t . Never theless , i n any ove r - a l l 
e s t imate o f the usefu lness o f codes the p ro tec t ion a f f o r d e d 
to people who u n a v o i d a b l y m u s t w o r k , l i ve , and p l a y i n 
b u i l d i n g s — a n d t h a t means a l l o f us—should be kep t i n m i n d . 

P r a c t i c a l l y a l l discussions o f the sub jec t agree t h a t codes 
tend t o f a l l behind the t i m e s — " a n t i q u a t e d and o u t m o d e d " 
is a f a v o r i t e express ion . T h e r e are , i n f a c t , m a n y local 
codes t h a t have no t had a m a j o r o v e r h a u l i n g f o r fifteen o r 
t w e n t y years . I n e r t i a , expense o f r e v i s i o n , and re luc tance 
to open u p c o n t r o v e r s i a l questions a l l p l a y a p a r t i n t h i s . 
E a r l y a t t e n t i o n on the p a r t o f local a u t h o r i t i e s is des i rable 
b u t , r e c o g n i z i n g the tendency to p u t o f f the j o b , i t is also 
des i rable to make the code, i n a sense, s e l f - r e v i s i n g in f u t u r e 
years . F o r t u n a t e l y , i t is possible to ind ica te ways i n w h i c h 
t h i s can be accomplished to some ex ten t . 

RELATION BETWEEN CODES AND STANDARDS 

F e w codes s t and alone. T h e i r r equ i r emen t s include r e f e r 
ences to o the r documents—standards f o r q u a l i t y o f mate
r i a l s , s t andards o f p e r f o r m a n c e , s t andards of good prac t i ce 
in c o n s t r u c t i o n produced by t echn ica l and p ro fess iona l so
cieties, s t a n d a r d i z i n g agencies, and o ther bodies. These 
s t anda rds represent the best t h o u g h t t h a t i t has been pos
sible to get t oge the r i n t h e i r respect ive fields and t h e i r 
h i j r h q u a l i t y is u n i v e r s a l l y recognized. The re are, however , 
l ega l problems connected w i t h t h e i r use t h a t a re f a m i l i a r 
to code a u t h o r i t i e s . T h e p a r t i c u l a r e d i t i o n whose contents 
a re to be f o l l o w e d f r e q u e n t l y m u s t be pos i t ive ly i d e n t i f i e d 
i n o rder to avo id charges o f de lega t ion o f l eg i s l a t ive a u t h o r 
i t y . W h e n one comes to t h i n k o f i t , t h i s seems a reasonable 
r e q u i r e m e n t , since nobody l ikes to be punished f o r a v i o l a 
t i o n o f some th ing t h a t was adopted by some agency over 
w h i c h , as a c i t i z en , he has no c o n t r o l and w h i c h m a y change 
i t s r equ i r emen t s o v e r n i g h t w i t h o u t his knowledge . 

The ne t e f fec t o f pos i t ive i d e n t i f i c a t i o n o f a s t a n d a r d to 
w h i c h re fe rence is made is , however , t o f reeze adherence 
to t h a t s t a n d a r d u n t i l such t i m e as the m u n i c i p a l counc i l 
gets a r o u n d to c h a n g i n g the r equ i r emen t . Exper ience has 

shown t h a t t h i s c h a n g i n g is done i n f r e q u e n t l y . T h e r e su l t 
is t h a t m a n y codes a re s t r e w n w i t h references t o dead 
s tandards . I f l i t e r a l l y f o l l o w e d , the code p rov i s ions t hus 
f a l l behind the t imes . I f the p rov i s ions a re q u i e t l y i g n o r e d , 
as sometimes happens, and the la tes t s t andards are used, 
t he re is due r ecogn i t i on o f new developments b u t on a n 
e x t r e m e l y dubious lega l basis. 

The re are several w a y s o f d e a l i n g w i t h t h i s p r o b l e m . Some 
m u n i c i p a l i t i e s have dea l t w i t h i t by e m p l o y i n g a phraseology 
i n t h e i r codes w h i c h i n e f fec t r equ i res t h a t good p rac t i ce 
sha l l be f o l l o w e d and t h a t v a r i o u s named s tandards as 
revised f r o m t i m e t o t i m e sha l l be deemed acceptable good 
prac t i ce . T h i s is he ld to a v o i d the p i t f a l l o f de lega t ion o f 
l eg i s l a t i ve a u t h o r i t y . O t h e r m u n i c i p a l i t i e s p e r m i t t h e i r 
b u i l d i n g of f ic ia l s to make r u l i n g s , n a m i n g the s t andards 
w h i c h w i l l be recognized as f u l f i l l i n g the genera l purposes 
o f the code. A n o t h e r me thod , t h a t could be used i n those 
places w h e r e the re fe rence s t anda rds m u s t be d e f i n i t e l y 
i d e n t i f i e d as to ed i t i on , w o u l d be t o place a p r o v i s i o n i n the 
a d m i n i s t r a t i v e chap te r o f the code r e q u i r i n g the b u i l d i n g 
o f f i c i a l to r e v i e w a l l re ferences t o s t anda rds a n n u a l l y and 
b r i n g a revised l i s t be fo re the m u n i c i p a l counc i l f o r adop
t i o n . T h i s w o u l d no t be too g r e a t a task and should ac
compl i sh the purpose. 

The p a r t i c u l a r me thod chosen w i l l v a r y w i t h the j u r i s d i c t i o n 
i n w h i c h the code is developed. T h i s emphasizes a p o i n t 
seldom b r o u g h t ou t i n discussions o f code i m p r o v e m e n t , 
name ly , t h a t g r e a t e r u n i f o r m i t y i n r e q u i r e m e n t s is depend
ent no t o n l y on t echn ica l b u t also on l e g a l cons idera t ions . T h e 
l a t t e r o f t e n go back to some f u n d a m e n t a l p r i n c i p l e t h a t has 
developed over the years and is so embedded i n loca l p rac t i ce 
t h a t the chances o f c h a n g i n g i t a re n o t p r o m i s i n g . H o w e v e r , 
the desired p r o m p t acceptance o f l a t e s t s t anda rds can gen
e r a l l y be achieved t h r o u g h use o f some one o f the a l t e rna t e 
methods t h a t have been ment ioned . 

CODES. NEW MATERIALS. AND NEW TECHNIQUES 

A frequent cause o f c o m p l a i n t abou t b u i l d i n g codes is t h a t 
they f a i l t o deal adequate ly w i t h the m a n y new m a t e r i a l s , 
and new methods o f p u t t i n g these m a t e r i a l s toge the r , t h a t 
are expected t o come a long i n the near f u t u r e . T h i s bus i 
ness o f s e t t i n g u p r equ i r emen t s f o r s o m e t h i n g t h a t is as 
ye t u n k n o w n , or a t best whose cha rac t e r i s t i c s are o n l y i m 
p e r f e c t l y k n o w n , i n m a n y instances presents ano ther set o f 
problems. I t is no t su f f i c ien t t o charge code w r i t e r s w i t h 
lack o f v i s ion . Some means m u s t be f o u n d t o deal j u s t l y 
no t on ly w i t h the m a n u f a c t u r e r s o f these m a t e r i a l s b u t 
also w i t h the people w h o m the code i s t r y i n g t o p ro tec t . 
T h e f a c t t h a t a m a t e r i a l is new w a r r a n t s n e i t h e r d i s c r i m i 
n a t i o n a g a i n s t i t no r u n q u e s t i o n i n g acceptance o f c l a ims 
made f o r i t . 

Obvious ly , some mechan i sm needs to be set up w h i c h w i l l 
p rov ide f o r an i m p a r t i a l i n v e s t i g a t i o n o f c l a ims and p r o m p t 
acceptance f o r use i f s a f e t y is assured. A s t a r t can be made 
w i t h a p r o v i s i o n now e x i s t i n g in m a n y codes i n v a r i o u s 
f o r m s , t o the ef fec t t h a t new m a t e r i a l s and methods m a y be 
used on s u b m i t t a l o f evidence, i n the f o r m o f tests, s t ruc 
t u r a l ana lys is , or o the rwise , t h a t the proposed c o n s t r u c t i o n 
is safe . Somet imes the b u i l d i n g o f f i c i a l is empowered t o 
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pass upon the m a t t e r , sometimes a loca l b o a r d , and some
t imes a c o m b i n a t i o n o f the t w o . 

T h i s is a necessary step, b u t o n l y the first one. Unless i t 
is i m p l e m e n t e d w i t h o the r measures, i t i s l i k e l y to be used 
s p a r i n g l y and to p rov ide a convenien t me thod o f r e j e c t i o n . 

TESTS AND THEIR INTERPRETATION 

M a n y o f the novel cons t ruc t ions t h a t a re be ing proposed 
a re n o t suscept ible o f e n g i n e e r i n g ana lys i s and so t h e o n l y 
basis f o r j u d g m e n t is t h a t o f t e s t i n g . He re a f u n d a m e n t a l 
weakness appears i n t h a t s t a n d a r d methods o f t e s t i n g t o 
d e t e r m i n e s t r u c t u r a l qua l i t i e s have n o t been f u l l y agreed 
upon. So i t is e n t i r e l y possible t h a t a new me thod o f con
s t r u c t i o n m a y be subjec ted t o one series o f tes ts i n one 
m u n i c i p a l i t y and to ano the r set elsewhere. I t f o l l o w s t h a t 
u n i f o r m i t y o f t r e a t m e n t requi res agreement on s t a n d a r d 
methods o f t e s t i n g f o r use e v e r y w h e r e . W o r k is g o i n g on 
i n connect ion w i t h t h i s p rob l em. 

T h e r e is s t i l l ano ther step to be t aken . Resul t s o f t e s t i n g 
m u s t be i n t e r p r e t e d i n t e r m s o f w h a t a re sa fe va lues f o r 
p a r t i c u l a r m a t e r i a l s and cons t ruc t ions . A u n i f o r m me thod 
o f app roach to t h i s p rob l em w o u l d p r o v i d e a u s e f u l gu ide 
to local o f f i c ia l s and boards i n the exercise o f t h e i r dut ies . 
I t s genera l acceptance w o u l d assure u n i f o r m t r e a t m e n t , 
t hus r e m o v i n g the p o s s i b i l i t y o f cap r i c ious and a r b i t r a r y 
r u l i n g s . 

I t is w e l l to note t h a t the p e r f e c t i o n o f the process b y w h i c h 
new m a t e r i a l s a n d new cons t ruc t ions a re a d m i t t e d t o use 
m a y invo lve l i t t l e change i n m a n y codes. I t does r e q u i r e , 
however , some c o n s t r u c t i v e w o r k i n the development o f a 
sound procedure f o r p u t t i n g the t e rms o f the code i n t o ef fec t . 

THE "PERFORMANCE BASIS" 

Closely l i n k e d to the p rob l em of d e a l i n g w i t h new m a t e r i a l s 
is t h a t o f a p p l y i n g the so-called " p e r f o r m a n c e bas is" to 
m a t e r i a l s and cons t ruc t ions , bo th n e w and o ld . I n essence, 
t h i s is a t y p e o f r e q u i r e m e n t w h i c h cal ls f o r some d e f i n i t e 
r e s u l t t h a t m a y be reached in a v a r i e t y o f ways , the means 
b e i n g i m m a t e r i a l so l o n g as the r e s u l t i s ob ta ined . T h e 
flexibility o f t h i s a r r a n g e m e n t has appealed t o a g r e a t m a n y 
c r i t i c s o f present code p rov i s ions b u t i n mos t instances t h e y 
have contented themselves w i t h a d v o c a t i n g the me thod w i t h 
o u t e x p l o r i n g the d i f f i cu l t i e s i n v o l v e d and the steps to be 
t a k e n i n o r d e r to make i t f u l l y e f f ec t ive . 

I n the m a t t e r o f r equ i r emen t s f o r fire resis tance m u c h 
progress has been made i n the d i r e c t i o n o f code r e q u i r e 
ments . R o u g h l y , i t w o r k s as f o l l o w s : D e f i n i t e per iods o f 
fire resis tance a re set f o r w a l l s , co lumns , floors, and so on 
i n v a r i o u s types o f b u i l d i n g c o n s t r u c t i o n . N o specific ma te 
r i a l s or thicknesses o f p ro t ec t i on are g i v e n i n the code b u t 
the s ta tement is made t h a t a n y m a t e r i a l m a y be used t h a t 
w i l l p rov ide the specif ied fire resistance under the S t a n d a r d 
F i r e Tes t o f the A m e r i c a n Socie ty f o r T e s t i n g M a t e r i a l s . 

Codes e m p l o y i n g t h i s t r e a t m e n t f r e q u e n t l y supp lemen t the 
code r e q u i r e m e n t b y append ix i n f o r m a t i o n i n w h i c h are 
l i s t ed f a m i l i a r m a t e r i a l s i n the thicknesses necessary to 
meet the r e q u i r e m e n t . T h i s t r e a t m e n t has p r o v e d v e r y 
successful and is be ing q u i t e g e n e r a l l y accepted i n n e w 
codes. 

I t w i l l be a p p a r e n t to the reader t h a t , once the s t a n d a r d 
methods f o r s t r u c t u r a l t e s t i n g a re ava i l ab l e as discussed i n 
connect ion w i t h new m a t e r i a l s and methods, an ex tens ion 
o f the same p r i n c i p l e cou ld be a t t e m p t e d w i t h respect to 
s t r u c t u r a l r equ i r emen t s . Such a development is u n d o u b t e d l y 
c o m i n g b u t , as a l r eady exp la ined , s t a n d a r d methods o f tes t 
i n g and o f i n t e r p r e t i n g resu l t s o f t e s t i n g m u s t first be 
w o r k e d ou t . 

The same genera l p r i n c i p l e can also be app l i ed i n o the r 
p a r t s o f a code as the basis f o r i t becomes firmly es tabl ished, 
f o r ins tance w i t h respect to some o f the new types o f m e t a l 
ch imneys and o ther devices. I t m a y s t i l l be f o u n d con
ven ien t , however , to r e t a i n c e r t a i n specif ied clearances f r o m 
combus t ib le c o n s t r u c t i o n and o ther specific r equ i r emen t s . 
T h e e x t e n t to w h i c h the p r i n c i p l e can a c t u a l l y be app l i ed is 
dependent upon research and adop t ion o f sound procedures 
t h r o u g h w h i c h p e r f o r m a n c e can be d e f i n i t e l y es tabl ished. 

RESPONSIBILITY OF THE BUILDING OFFICIAL 

M e n t i o n has been made o f issuance o f r u l i n g s by the b u i l d 
i n g o f f i c i a l . W h e r e such ac t ion is p e r m i t t e d , a measure o f 
f l e x i b i l i t y is i n t r o d u c e d i n t o b u i l d i n g code r e q u i r e m e n t s ; 
b u t some m u n i c i p a l i t i e s f r o w n on the p rac t i ce . The gene ra l 
idea is f o r the code t o l ay d o w n gene ra l p r inc ip l e s f o r the 
gu idance o f the o f f i c i a l a n d au tho r i ze h i m t o deal w i t h s i t u 
a t ions n o t spec i f i ca l ly covered by the code so l o n g as i t 
comes w i t h i n the scope o f h is genera l a u t h o r i t y . T h i s p re 
supposes a h i g h degree o f competence and i n t e g r i t y on the 
p a r t o f the b u i l d i n g o f f i c i a l b u t w h e n sa feguarded , as i t 
u s u a l l y is , by p rov i s ions f o r adequate not ice and p u b l i c 
hea r ings , i t provides a v e r y u s e f u l means o f m e e t i n g s i t ua 
t ions t h a t i n e v i t a b l y develop as t i m e goes on. 

FUNCTIONS OF THE BOARD OF APPEALS 

I f t he b u i l d i n g code prov ides f o r a s t r o n g B o a r d o f Appea l s 
to w h i c h gr ievances m a y be t a k e n and t h r o u g h w h i c h d i f f e r 
ences w i t h the b u i l d i n g o f f i c i a l m a y be a d j u s t e d , the w a y is 
p rov ided f o r i r o n i n g o u t m a n y s i t ua t i ons w h i c h a re a source 
o f i r r i t a t i o n today . Unless spec i f i ca l ly a u t h o r i z e d to do so 
by s ta te l a w , such a b o a r d cannot g r a n t v a r i a t i o n s outs ide 
o f t he t e r m s o f the code i t s e l f , b u t , w i t h i n the scope o f i t s 
a u t h o r i t y and a c t i n g i n a l i b e r a l s p i r i t w h i c h recognizes 
the problems o f the t i m e s , i t can do much to loosen up the 
r i g i d i t y o f i n t e r p r e t a t i o n s about w h i c h so m a n y comments 
a re made. T h e quest ions o f w h e t h e r approva l s o f new mate
r i a l s and methods o f c o n s t r u c t i o n should come be fo re i t 
o r i g i n a l l y or on a n appea l t h r o u g h the b u i l d i n g o f f i c i a l is a 
m a t t e r l a r g e l y f o r loca l d e t e r m i n a t i o n , the p o i n t b e i n g 
t h a t a de f in i t e , recognized sys tem f u l l y but t ressed by a 
w o r k a b l e p rocedure is necessary. 

ELIMINATING UNSOUND PROVISIONS 

T h e r o o t i n g o u t o f i n d i v i d u a l passages i n codes t h a t have 
t h e i r o r i g i n i n sel f ish mot ives or obsolete prac t ices i s a n 
o the r f a c t o r in the gene ra l app roach to code i m p r o v e m e n t . 
I t involves m u c h l abor ious w o r k . Steps a l o n g the w a y i n 
clude i d e n t i f i c a t i o n o f ques t ionable p rov i s ions , d e t e r m i n a 
t i o n o f how they a re cons t rued i n a c t u a l a p p l i c a t i o n , 
compar i son w i t h accepted s t andards to de t e rmine e x t e n t 
o f d e p a r t u r e f r o m the n o r m a l , i n v e s t i g a t i o n o f any special 
cond i t ions t h a t m a y j u s t i f y such depa r tu re s , and educa
t i o n a l measures designed to convince loca l a u t h o r i t i e s t h a t 
a change should be made. C u r r e n t emphasis on the need 
f o r r e d u c i n g costs o f c o n s t r u c t i o n and on p e r m i t t i n g the 
wides t possible selection o f m a t e r i a l s makes i t p robable 
t h a t t h i s process o f c r i t i c a l inspect ion o f d o u b t f u l p rov i s ions 
w i l l be s t r o n g l y emphasized f r o m n o w on. 

GOOD ADMINISTRATION IS ESSENTIAL 

N o mere p e r f e c t i o n i n w o r d i n g o f the b u i l d i n g code can 
compensate f o r l ack o f i n t e l l i g e n t a d m i n i s t r a t i o n , a ler tness 
i n f o l l o w i n g developments i n the b u i l d i n g field on the p a r t 
o f bo th b u i l d i n g o f f i c i a l and boa rd , and sys temat ic a t t e n t i o n 
to needed amendments to the code i t s e l f where t h a t becomes 
necessary. T h e v o l u m e o f sound techn ica l m a t e r i a l t h a t can 
be u t i l i z e d to advan tage i n the e n f o r c e m e n t o f b u i l d i n g code 
p rov i s ions is cons t an t l y g r o w i n g . The appearance and con
t i n u e d development o f t h i s m a t e r i a l in recent years has been 
one o f the s i g n i f i c a n t f e a t u r e s o f b u i l d i n g code i m p r o v e m e n t . 
I t comes f r o m p ro fe s s iona l societies, s t a n d a r d i z i n g bodies, 
g o v e r n m e n t a l agencies, and o the r sources and represents 
m u c h c a r e f u l t h o u g h t . To f a i l to u t i l i z e i t p r o m p t l y i s t o 
dep r ive the p u b l i c o f the benef i t o f efficiencies and economies 
t h a t should mean m u c h i n the d i f f i c u l t days ahead. 

Once the s t r u c t u r e o f code p rov i s i ons i s s t r eng thened a long 
the l ines t h a t have been described, the w a y w i l l be open f o r 
recommenda t ions developed on a n a t i o n a l basis t o flow 
n a t u r a l l y i n t o channels o f loca l a p p l i c a t i o n t h r o u g h ac
ceptance i n local codes and as guides f o r local off ic ia ls and 
boards i n the exercise o f t h e i r d i s c r e t i o n a r y powers . The re 
w i l l a l w a y s be c o n t r o v e r s i a l po in t s to be set t led t h r o u g h 
technica l research and composi te j u d g m e n t o f exper t s b u t 
progress w i l l have been made t o w a r d r e a c h i n g the desirable 
goa l o f reasonably u n i f o r m r equ i r emen t s t h r o u g h o u t the 
c o u n t r y . 

78 PROGRESSIVE ARCHITECTURE • Pencil Points 


