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Junior Beams, produced exclusively by J&L,
can help you cut building costs in schools,
apartment buildings, warehouses and other
light occupancy structures.

The lightest hot rolled structural steel sec-
tion available, Junior Beams speed erection
because they can be easily raised and posi-
tioned with minimum manpower and material
handling equipment.

Junior Beams may be adapted to a wide
range of architectural design. They can be
framed-in, used as a continuous member, or
cantilevered beyond supporting walls. They
are not only suitable for floor and roof con-
struction but can be used for numerous other
applications such as shipbuilding, truck and
trailer frames and grandstands.

For complete information on the uses of
J&L Junior Beams, write Jones & Laughlin
Steel Corporation, 477 Gateway Center, Pitts-
burgh 30, Pa.
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I 4 ff tbe Lﬂw by Bernard Tomson

P/A Office Practice article on the
Exclusion of Churches from neigh-
borhoods zoned for residences only.

IT’S THE LAW (February 1956 P/A)
discussed zoning regulations which at-
tempted to exclude public or private
schools from residential districts. May
a zoning ordinance exclude churches
from residential areas?

Until recently, the courts had almost
consistently reversed the actions of ad-
ministrative officials acting under zon-
ing regulations which operated to ex-
clude the erection of church buildings
in residential districts. In the leading
case of State ex rel Synod of Ohio V.
Joseph (Ohio), 39 N.E. 2d 515, the
ordinance restricted a district to single-
family dwellings but provided that
churches (among other public and
semipublic buildings) could be erected
by obtaining a special permit from the
zoning commission and the village coun-
cil. The special permit was denied and
suit was brought to compel the authori-
ties to issue it. In granting this relief,
the Court seriously questioned the con-
stitutionality of any enactment which
flatly prohibited the erection of churches
in a residential district, but based its
holding on the administrative applica-
tion of the ordinance rather than on the
constitutionality of the ordinance itself.

The authorities had sought to sustain
their denial of the special permit on
the grounds of public health, safety,
morals, and welfare because of the in-
creased noise, traffic congestion, park-
ing difficulties, and the effect which a
church structure would have on sur-
rounding land values. The Court, how-
ever, on the basis of the particular
facts involved in the case, eliminated
each of these factors in turn, and stated
its conclusion as follows:

“We conclude that respondents’ re-
fusal to grant the permit to erect the
church in the residential district so long
as land was available in the business
district was not authorized by the ordi-
nance from which respondents derived

their powers. And we further conclude
that the administrative act of respond-
ents in refusing a permit to erect a
church in the residential district, there
being no adequate showing that this
exclusion of the church was in further-
ance of the public health, safety, morals,
or the public welfare, was arbitrary
and unreasonable and in violation of
relator’s rights under the State and
Federal Constitutions.”

The rationale of the relatively few
cases on this aspect of zoning was
simply and basically stated by the
Supreme Court of Texas in City of
Sherman v. Simms, 183 S.W. 2d 417, in
these words:

“To exclude churches from residential
districts does not promote the health,
the safety, the morals, or the general
welfare of the community. . . .”

That rationale was contradicted in no
uncertain terms in Bishop v. City of
Porterville (California) 203 Pacific 2d
823, where petitioner sought to compel
the issuance of a permit to build a
chapel and classrooms for religious wor-
ship and study in a single-family dis-
trict. The Court found that the zoning
regulations had a substantial relation
to the public health, safety, morals, and
welfare in the following words:

“. . . since the city had power to zone

the property herein affected, strictly for
single-family dwellings, there was no
abuse of the power in prohibiting the
erection and construction of church
buildings therein. It is a matter of com-
mon knowledge that people in consider-
able numbers assemble in churches and
that parking and traffic problems exist
where crowds gather. This would be
true particularly in areas limited to
single-family dwellings. There neces-
sarily is an appreciable amount of noise
connected with the conduct of church
and ‘youth activities.” These and many
other factors may well enter into the
determination of the legislative body
in drawing the lines between districts,
a determination primarily the province
of the city.

“A  single-family residence may be
much more desirable when not in an
apartment-house neighborhood or adja-
cent to a public building such as a

office practice

church. The municipal legislative body
may require that church buildings be
erected to conform to health and safety
regulations as provided in its building
code and we see no reason to hold that
churches may be erected in a single-
family residential area when a duplex,
triplex, or other multiple dwelling can
lawfully be excluded therefrom. The
provision in the ordinance for a single-
family residential area affords an op-
portunity and inducement for the acqui-
sition and occupation of private homes
where the owners thereof may live in
comparative peace, comfort and quiet.
Such a zoning regulation bears a sub-
stantial relation to the public health,
safety, morals, and general welfare be-
cause it tends to promote and perpetu-
ate the American home and protect its
civic and social values.”

The Court dismissed the petition on the
ground that it failed to state a cause
of action and the appeal from this de-
cision was dismissed by the United
States Supreme Court for want of a
substantial federal question (338 U.S.
805).

The question has not been settled by
the U. S. Supreme Court. It will be
interesting to see whether the trend of
future decisions will follow the line of
reasoning used in the City of Porter-
ville case. As recently as June, 1955, a
New York lower court said:

“While no one can deny that churches
and schools promote the general welfare
and good morals of every community,
it is equally true that every type of
edifice in a community must be erected
in its proper area in order to promote
the best interests of all citizens. In our
nation we are proud that government
agencies do not eliminate those worthy
institutions which shall forever be free,
but merely regulate the areas in which
they shall be constructed and main-
tained. Without such regulations, the
result would be disorder and chaos, par-
ticularly in more populous communities
such as Brighton. Our narrow, traffic-
laden streets testify too eloquently to
the failure of our earlier Legislatures
to enact regulatory laws in these and
kindred matters.” (Matter of Diocese
of Rochester et al. v. Planning Board of
Town of Brighton, et al., 207 Misc.
1021.)
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@ 3-second seasonal
changeover
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ter-flow models
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heat and cool

@ Janitrol gas-fired
“heating heart”
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ing capacities less operation
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cooling section may
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HEAT & COOL in 42 sq. ft.

Optional Add-On Cooling
Uses No Water

This beautiful, compact Janitrol WIN-SUM-MATIC
year 'round conditioner needs no more floor space than
a furnace . . . gives you welcome new freedom in design-
ing your homes for all-year comfort, with important
savings in valuable living space.

The WIN-SUM-MATIC effects important cost-sav-
ings, too. The remote compressor is air-cooled, needs no
water . . . eliminates plumbing and sewer connections,
along with water service and maintenance costs. A single
duct system is used for both heating and cooling, and if
desired, the cooling coil compartment of the cabinet may
be left empty for addition of cooling at owner’s con-
venience.

Specify the WIN-SUM-MATIC for your homes.
Models for basement, utility room or closet installation
to assure the highest standards of comfort and livability
with either conventional or perimeter systems.
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“Pride O' Yard"” Condenser— Low, sleek, distinctively
beautiful. Air-cooled—no water needed. Operates with
outside temperatures to 125° F. “Top-Exhaust’ eliminates
side discharge of exhaust air, protects growing things,
steps up cooling efficiency. Only Janitrol has it!
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SURFACE COMBUSTION CORPORATION, Columbus 16, Ohio
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Mechanical Engineering Critique vy wittiam ]. McGuinness

P/A Office Practice column on me-
chanical and electrical design in
architecture is devoted this month
to the subject, Adequate Wiring in
Existing Apartment Houses.

Wiring in 80 percent of the existing
apartment houses in New York City is
inadequate for the present demand, and
only one building in 10 has sufficient
wiring for the new appliances that fam-
ilies intend to buy, according to J. O.
Covington, Manager of the Adequate
Wiring Bureau of the Consolidated Edi-
son Company of New York. This situa-
tion is national; similar reports come
from most other large cities. The
amount of current needed for elec-
trical living has approximately doubled
every 10 years for the past several
decades. The fact that national sales
of items like electric broilers and room
air conditioners have increased fivefold
in five years lends credence to this
claim of wiring inadequacy.

Until recently the apartment dweller
has suffered more from this deficiency
than the home owner. Rent controls
have discouraged owners from improv-
ing electrical service to tenants who
could not be charged for the improve-
ment. A recent change in the regula-
tions of New York’s Temporary State
Housing Rent Commission has solved
this problem to the advantage of both
landlord and tenants. An example of
how this change permitted the improve-
ment of wiring in one group of apart-
ment buildings suggests similar possible
action for other owners.

Castle Village is an apartment com-
munity just north of the George Wash-
ington Bridge in New York City. It
was built by Dr. Charles V. Paterno in
1939 (its architect, George Fred Pel-
ham, received an AIA medal for its de-
sign) and ownership has remained in
the same family., The management by
Nehring Brothers, Inc., and their proj-
ect manager, John J. Marger, has sup-
ported Dr. Paterno’s original intention
of maintaining an ideal community. In
spite of good electrical planning, the
use of many new electrical appliances
had made the wiring inadequate. Ten-
ants were forbidden by their leases to
install or use electric broilers, air-con-
ditioning wunits, dishwashers, clothes
washers, or dryers. Being human, some
of the tenants ignored these restrictive
agreements. When it was found that
half of the apartment circuits were
overfused and about 10 percent of

them plugged with cut fuses, an investi-
gation disclosed the fact that 200
broilers and many other forbidden
items were in use. The danger from
this overload made the owner liable to
summonses from the Department of
Water Supply, Gas, and Electricity. The
restriction against the use of new elec-
trical appliances made both tenants and
owner unhappy; furthermore, Consoli-
dated Edison was unable to find chan-
nels through which it could supply cur-
rent to eager customers. Largely due
to the efforts of the Department of
Water Supply, Gas, and Electricity and
Consolidated Edison, the Temporary
State Housing Rent Commission agreed
to grant owners in similar -circum-
stances a mandatory rent increase from
all tenants for the purpose of defray-
ing the cost of complete rewiring. This
work was undertaken at Castle Village
and after nine months is now nearing
completion.

In approving a request for such an
improvement, the Rent Commission will
act only on the basis of a survey made
by the utility company. Castle Village’s
survey, made by Consolidated Edison,
showed that the total demand had in-
creased from 290 kw in 1940 to 490 kw
in 1954—an increase of 67 percent. As
a result of this and other pertinent
findings, authorization was given for a
rent increase to pay for additional wir-
ing. Drawings and specifications were
prepared by Muzzillo & Tizian, Con-
sulting Engineers, and a contract was
made with Pozner Electric Company
for the installation, at an approximate
cost of $175,000.

Castle Village consists of five cross-
shaped 12- and 13-story apartment
buildings, reasonably identical; each is
complete and independent as to equip-
ment. This equipment separation was
maintained in the new work. There are
nine apartments on each floor of each
building and the entire community in-
cludes 582 apartments, comprising 2180
rooms. A permanent rent increase of
88 cents per room per month was
granted. The basis for this figure is
derived from the standard regulation
that the rent increase shall pay for the
principal cost of the improvement
within seven years. It will be seen that
the additional rents will amount to
about $175,000 within that time. If the
money is borrowed at five percent in-
terest, the rent increase will be ab-
sorbed for an additional six years. Cost
of additional current is adjusted gener-

ally. In the case of air conditioners,
the tenant will be subject to special
charges.

Apartments which were previously
served by not more than 22.8 amp now
receive 49. Circuits have been increased
in number and No. 12 wire has re-
placed No. 14 within apartments. A
separate appliance circuit has been
added in every kitchen; in each living
room and master bedroom a separate
air-conditioning outlet is provided near
a window. Significantly, the existing
conduits within the apartments were
adequate to contain the mnew wiring.
Electric cooking (ranges) had not been
part of the original scheme and is not
contemplated now. All wiring is as-
signed to other, much needed equip-
ment.

The old main service in each building
had consisted of a 4” conduit carrying
four conductors of 500,000 cir-mils size.
In each case this service has been dupli-
cated by new conduit and conductors of
the same size, doubling the capacity.
The original vertical distribution was
by two risers, one in each of two utility
closets in public halls. This system re-
mains and four new conduits (two at
each utility closet) parallel the old
routing. In each closet at each floor,
two panel boxes, one old and one new
serve the several local apartments. The
fuse capacity to each apartment totals
45 amp. The separate circuits to air
conditioners are fused only at the util-
ity closet under the control of the man-
agement and this circuit is connected
only upon the Rent Commission’s ap-
proval of the charges. Plug fuses are
used instead of circuit breakers. Serv-
ice at 110 v and 220 v is brought to
the panel boxes at each floor but, to
date, only 110 v has been used in apart-
ments. The only evidence of change in
the apartments is a short section of
exposed molding conduit leading from
a nearby outlet to each new air-condi-
tioning outlet. The halls show mno
change and the basement installation is
extremely neat. In the electrical-service
entry room the new equipment stands
next to the old and jointly they serve
the two riser groupings previously de-
scribed.

Covington points out that by avoid-
ing the high temperatures of conductors
carrying overloads, the wire insulation
may have its life prolonged as much as
15 years. This and many other advan-
tages are sure to accrue from this well-
planned installation.
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WHEN YOU SEE THIS KIND OF WORKMANSHIP,

EXPECT TROUBLE...

GOOD workmanship is one of the
most important factors in preventing
leaky brick walls.

Good workmanship includes filling
the bed joints and head joints —wetting
the brick—and backplastering the face
brick.

Expect trouble when mortar is dabbed
only on the corners of the brick, even
when the head joint is slushed.

Because it is so workable, Brixment
makes it easy for the bricklayer to use

THIS IS GOOD
WORKMANSHIP

enough mortar to completely fill the
joints, and still lay the brick easily and
accurately to the line.

Brixment mortar has greater plastic-
ity, higher water-retaining capacity and

BRIXMENT

bonding quality, greater resistance to
freezing and thawing, and freedom from
efflorescence. Because of this combina-
tion of advantages, Brixment is the
leading masonry cement on the market.

LOUISVILLE CEMENT COMPANY, Incorporated, LOUISVILLE, KENTUCKY




The Value

office practice

of Simplified Drafting Standards

by Hans W. Meier*

I had occasion recently to help put to-
gether a set of “Drafting Standards.”
As we began, someone asked, “How im-
portant are drafting standards, any-
way?” That is such a provocative ques-
tion we agreed to a search for the
answer.

Drafting standards, we found, are
among the most important tools in suc-
cessful drafting-room management. At
the same time, they are often the most
neglected. Most large offices, and a
great many smaller ones as well, have
documents variously entitled “Drafting
Standards,” “Office Manual,” “Routine
Book,” etc. The extent and detail range
from a single sheet tacked on the wall
to elaborate loose-leaf books with deci-
mal indexes. Many offices dictate every-
thing, including the style of lettering;
others leave much to individual dis-
cretion. Symbol lists vary from a
bare minimum to several pages. North
arrows are generally shown (and what
a variety) and frequently there are
rather concise statements on how to
dimension a drawing. Some manuals
are followed with almost religious fer-
vor and others . . . well, “We haven’t
been doing it that way lately.”

The diversity of these standards, in
both scope and method, is amazing.
Yet, there is a common intent running
through all of them: to establish a con-
sistent approach to the drafting prob-
lem. How well they accomplish their
purpose seems to depend on: (a) how
well the real function of drafting has
been analyzed; and (b) how wisely the
standards are administered.

the function of drafting

Drafting has one function and one
function only: to communicate informa-
tion. In this sense it is like writing,
except that the customs and symbols
of drafting infinitely extend the power
to communicate an idea. Try to write
unillustrated instructions for building
an Empire State Building or, for that
matter, building a dog kennel. Almost
impossible! There are nearly half a
million ways to arrange our 26-letter
alphabet into four-letter groups. The
possible combinations into 10- or 12-
letter groups is staggering. Yet, it

* Project Manager for Daniel, Mann, Johnson & Men-
denhall, Architects-Engineers, Los Angeles, Calif.

takes something beyond that vocabu-
lary to describe how to flash a simple
roof coping and get the message across.
The added vocabulary is composed of
the lines and symbols we use in draft-
ing. Because of this extra power, draft-
ing provides the clearest means of
transmitting information from one in-
dividual to another. Skill in drafting,
then, is a skill in handling this trans-
mitting apparatus; an ability to get a
clear message across to the other fel-
low.

Luckily, there are not many drafts-
men left who consider the drawings
themselves to be an end product. This
subjective approach, which ignored the
building but turned out drawings as a
work of art, was a phase drafting
passed through a generation or more
ago. The mark of skill was not so much
the ability to compile information in
the simplest, most accurate manner, but
rather the ability to draw meaningless
ornament, with duplications and refine-
ments that contributed nothing but con-
fusion to the over-all job.

Not for a minute should we dismiss
“good drafting,” but let’s be sure what
good drafting is. In terms of writing,
again, we can compare basic skill in
drafting to the basic skill of handling
a typewriter (although, admittedly,
drafting is a lot harder to learn). It is
one thing to type a contract neatly, it
is quite a different thing to compose the
contract. The first requires a typist, the
second requires a lawyer. A draftsman
is assumed to have the basic skills of
drawing clean, crisp lines and of pro-
ducing disciplined lettering. That kind
of “good drafting” is essential. Devel-
oping the proper contrast of lines and
organizing the details on a sheet both
contribute to the clarity of communica-
tion. But there is another skill re-
quired, beyond that of basic drafting.
It is the skill of translating the de-
signer’s idea into meaningful drawings
that tell the complete story, leave mno
room for doubt, and yet carry no bur-
den of extrinsic clutter. Drafting
standards should help to achieve that
sort of detailing.

The function of drafting is to com-
municate information; the function of
drafting standards is to ensure clear
communication by providing consistent
method. Many drafting standards are
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The Value of Simplified Drafting Standards

used only in the narrow meaning, as
examples of line work which basic
drafting should meet. In so doing, they
fall short of the much greater need:
the need for establishing uniform draft-
ing practice within the firm.

what can be standardized

We then had to ask, “In view of this
philosophy, what should we standard-
ize?” The answer, it seemed to us, de-
pends on the policy of the individual
firm.

Our policy was to save as much con-
struction cost as possible by producing
clear, thorough, and accurate drawings.
Not the least important aspect of this
policy was, wherever practicable, to
show information in the right place,
but to show it only once. This forces
everyone to the same source for infor-
mation and avoids the frequent dis-
crepancies where drawings have been
hastily revised. It is an effective tech-
nique but must be used with discretion.
So we elaborated on the “principle of
single statement,” just as we elaborated
on our system of organizing details on a
sheet and on the various other tech-
niques we prescribed for work in the
drafting room. We found these stand-
ards to be quite intelligible to new
personnel, especially when accompanied
by examples of the finished product.

There is a running battle among
chief draftsmen as to whether lettering
can, or should be, standardized. Pro-
ponents say the value of uniform letter-
ing throughout a job outweighs the
changing of life-long habits which may
be involved. They point out the general
untidiness of drawings containing two
or more distinct styles of Ilettering.
They feel the lack of consistency makes
it a little more difficult to read the
drawings as well as taking away the
chance to accent certain notes by pur-
posely switching the style or size of
lettering. Opponents of standardized
lettering say that draftsmen must be
allowed individuality in lettering or
they lose any feeling of self-expression
and thus lose interest in the work.

Perhaps here is where wise adminis-
tration is really called for. The value
of consistency is unquestioned. Yet,
that consistency is demanded of human
beings—the most notoriously individual-
ized creatures on earth. No standard
should be established which is incapable
of being enforced. If an office is not
ready to back up a demand for fairly

consistent lettering of a particular
style, then it should not “standardize”
on it.

simplifying the standards
Many well-intentioned standards re-
quire almost impossible variation in
line thickness, size of symbols, type of
stippling, etc. The purpose—to set up
a symbol with but a single meaning—
is admirable. But in practice the
subtlety is lost when it becomes either
hard to draw, or hard to read, or both.
The simpler the indication, the more
chance it will be adopted, used, and
correctly translated.

If a symbol is accompanied by a
legend in the drawings, there is not
much point in duplicating the identity
every time the symbol is used in the
work. Yet, so often a section is faith-
fully cross-hatched and then mnoted in
half a dozen places “brick.” In fact,
since the word “brick” is so much easier
to show than a lot of diagonal hatching,
the use of hatching at all is sometimes
questioned. It can be argued that hatch-
ing is an accepted symbol and thus
makes a drawing easier to read. This
is perhaps true, and a departure from
accepted practice warrants careful
study. But when hatching or stippling
is used, it can be used economically and
still tell the story.

Complex systems of “broken” lines to
indicate piping, etc., can generally be
simplified a great deal. In 1950, the
Department of Defense issued its Mili-
tary Standard Mechanical Symbols in
which no less than 32 distinct types of
lines are called for! Except in extreme
cases, three or four types of broken
lines, at the most, can tell everything
that needs telling, especially if the
letters S for sewer, or G for gas, etec,
are shown at regular intervals in the
symbol and are explained in the legend.

Simplifying drafting standards, like
simplifying anything else in production,
requires a patient analysis of just what
has to be done. Simple drafting stand-
ards are as essential to the practice of
architecture or engineering as a dic-
tionary is to the practice of writing,
and in about the same way. Properly
used, they make sure everyone working
on a set of drawings is speaking the
same language and that the language
is brief, clear, and to the point. The
more simplified this language, the more
chance your message will get through
intact.
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FORD SAVES OVER
3,000,000 POUNDS
OF CRITICAL COPPER

.»ayou, too, can save by using BULLDOG ALUMINUM BUStribution Duct

Five years ago, visionary plant engineers at Ford Motor
Company were among the first to approve aluminum con-
ductors as an alternate for copper in BullDog BUStribution®
systems. This enlightened thinking has now led to a savings
of over 3 million pounds of copper by Ford . . . permitting this
critical material to be diverted to defense and other areas.

But saving copper is just half the story. Pioneered by BullDog,
BUStribution Duct with aluminum bus bars costs less
initially . . . is easier to install . . . operates with top efficiency

and safety. Its lighter weight reduces the strain on building
trusses and supporting members . . . makes it easier to
relocate when plant layout must be changed.

Follow Ford’s lead. Install BullDog “Lo-X"® and Plug-in

BUStribution Duct with aluminum conductors in your plants.
It’s the modern, economical way to get flexible, efficient
power distribution—and help conserve America’s dwindling
copper resources, too. Consult a BullDog field engineer or

write to BullDog Electric Products Co., Detroit 32, Mich.
© BEPCO

ELECTRIC PRODUCTS COMPANY
A Division of I-T-E Circuit Breaker Company

Export Division: 13 East 40th Street, New York 16, N. Y. ¢ In Canada: BullDog Electric Products Co. (Canada) Ltd., 80 Clayson Road, Toronto 15, Ont.
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p/a views

Awards Hailed as Incentive to Better Architecture

Dear Editor: We wish to thank you
and your organization for putting on
this annual competition as it surely
is an incentive for improving the
Architecture in our country and it
serves as a terrific public relations
program for the architectural pro-
fession.

We have received good publicity in
local papers. JYRING & WHITEMAN

Hibbing, Minn.
e
Dear FEditor: We again commend
P/A for being an active sponsor for
Progressive Architecture.
ELMER J. MANSON
Lansing, Mich.
°
Dear FEditor: Your hospitality at
Detroit couldn’t have been more
splendid. I certainly enjoyed every
minute of it. WILLIAM M. PENA
Bryan, Tex.
®
Dear Editor: Thank you for the P/A
Design Award.

Eero feels the competition has
become one of strategic importance
in America. It really should help fur-
ther the cause for good architecture.

ALINE B. SAARINEN
Bloomfield Hills, Mich.

®
Dear Editor: Let me congratulate
you on a well-handled Program, and
express our appreciation, not as
Award winners but just as plain,
everyday, old architects, to PROGRES-
SIVE ARCHITECTURE for the wonder-
ful, stimulating jolt this Awards

Program gives to our profession.

KARL VAN LEUVEN, JR.
Detroit, Mich.

®
Dear Editor: Congratulations on the
Awards Program, and on the fine

contribution  which  PROGRESSIVE
ARCHITECTURE is making toward the
emerging Golden Age of Architec-
ture. ALEX. LINN TROUT
Detroit, Mich.

®
Dear Editor: 1 should like to thank
you most sincerely for the enjoyable
and interesting meeting in Detroit.
I not only thoroughly enjoyed meet-
ing the P/A staff, but also found it
very stimulating to talk shop with a
number of architects whom I had
never met personally before. The oc-
casion was well-worth going a long
distance to attend, and I certainly
hope that we shall earn the right to
do so again sometime in the future.
FREDERICK E. EMMONS
Los Angeles, Calif.

e
Dear Editor: We have all enjoyed
your excellent presentation very
much. Thanks! GEORGE REED
Miami, Fla.

®
Dear Editor: 1 want to take this oc-
casion to thank you for including me
in your Awards Banquet in Detroit
and I should like to compliment P/A
on this particular program. I espe-
cially liked your statement to the ef-
fect that too often changes are made
in the construction that detract from
the original design and you felt that
recognition should be made of the

original design.

RAYMOND S. KASTENDIECK
Washington, D. C.

®
Dear Editor: 1 wish to take the op-
portunity to thank you for the splen-
did reception and progam which you
gave us in Detroit last month. I be-

(Continued on page 14)
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p/a views

(Continued from page 13)

lieve that your P/A Awards Pro-
gram is doing more to stimulate
independent architectural thinking
than any other such effort I know of.
Along with others I appreciate the
strengthening of standards other
than that of commercial success. I
truly hope that I shall be fortunate

enough to have a similar opportunity
to meet you in the future.
CARL LOUIS MASTON
Los Angeles, Calif.

Dear Editor: 1 always eagerly await
the January “Design Awards” pub-

Barcol.

BARBER

COLMAN

close tighter, yet open easier!

PATH OF DOOR

DOOR STOP

FRICTION
ZONE

Cam Levers immediately free entire door
from stops—friction zone is less than %2"!

{ CLOSING

a— b=

SEE HOW CAM ACTION WORKS!

(1) Uniform %" clearance assures all-
weather friction-free opening and closing.
Stop (2) engages cam lever (3) linked to
other cam levers (4) pushing all door
sections simultaneously against stop strips.

Barber-Colman Company

Dept. N63, Rockford, lllinois
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OVERdoors

coor

DOOR STOP

PATH o

FRICTION

Door moves gradually away from stops—
drags through long friction zone.

CAM ACTION OVERdoors
close tighter because door rolls
easily down with 348" clearance
and then is pushed forward by
cam levers and held firmly and
evenly against door stops. No
dragging . . . no scraping.

CAM ACTION OVERdoors
open easier, at a turn of the
latch handle, because extra Cam
Springs at bottom pull entire door
3" back from stops—overhead
springs then lift friction-free door
upward. Friction zone is reduced,
allowing wood to swell in damp
weather without sticking, bind-
ing, or wedging. Call your Barber-
Colman distributor (under
“Doors’ in phone book) or write:

lication of the coming year’s leading

designs. The forward look is stimu-

lating to all who want to see archi-

tecture evolve. The designs as a

group signal a moderate step for-

ward in the refinement of the cur-

rent trend. The architecture is of a

high standard though not as provoca-
tive as it has been in the past.

OLINDO GROSSI, Dean

The School of Architecture

Pratt Institute

Brooklyn, N, Y.

Dear FEditor: Again we wish to
thank you and PROGRESSIVE ARCHI-
TECTURE for the opportunity of par-
ticipating in your Awards Program.
We sincerely feel you are to be com-
mended for promoting this type of
program. We believe, as you, that
publicity of this type aids the archi-
tect immensely; persuading the
client to accept competent, Progres-
sive Architecture.
ROBERT G. EDWARDS
Elyria, Ohio
®

Dear Editor: I want to express the
sincere appreciation of both myself
and Seppel Clauss for the delightful
trip to Detroit. We enjoyed every
minute of it and I guess we haven’t
yet stopped talking about the old
acquaintances renewed, the mnew
acquaintances made, and some of the

more exciting Saarinen details.
JOSEPH H. YOUNG

Scranton, Pa.
®

Dear Editor: Your issue is very ex-
citing and we are happy to be in-
cluded. HARRY WEESE

Chicago, Ill.

(Continued on page 16)

WHEN YOU CHANGE YOUR ADDRESS

Please report both new and old ad-
dresses directly to P/A five weeks
before you move. The Post Office will
not forward your magazine to the new
address unless you pay extra postage.
Avoid this needless expense by noti-
{ying us five weeks in advance.

PROGRESSIVE ARCHITECTURE
Circulation Department
430 Park Ave., New York 22, N. Y.
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WASHINGTON, D.C., Feb. 20 — On the basis of his submission
(above), Eero Saarinen has been named winner of the State De-
partment’s competition to select an architect for the new Amer-
ican Embassy in London.

Saarinen (right) and eight other U. S. architects were invited
to enter the competition, which required the design of a building
—in the contemporary idiom—to harmonize with its Grosvenor
Square surroundings. The present Embassy, located on the east
and opposite side of the square, will be sold upon completion of
the new structure in mid-1958.

Special commendation was awarded to Edward D. Stone by

the Jury composed of Pietro Belluschi, Henry Shepley, and Col.
Harry McBride (Chairman), all of the State Department’s FBO

architectural advisory group; Ralph Walker, representing the
ATA ; and three State Department officials.

The eight competition submissions (above and following
pages) were photographed at the State Department in Washing-
ton by Robert Phillips: Black Star.
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LONDON EMBASSY COMPETITION
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Submission by Edward D. Stone
won Special Commendation

Submission by
Hugh Stubbins, Jr.

Submission by
José Luis Sert
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Submission by
Ernest J. Kump

Submission by
William W. Wurster

Submission by
Minoru Yamasaki
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Washington Report

by Frederick Gutheim

Finding a site here and deciding what to build
in the way of a cultural and convention center
is a fascinating springtime activity for a 21-
man Commission, whose report to Congress is
due with the cherry blossoms before May |.
The Commission is made up of representatives
of Congress and Presidential appointees. Set up last year, it
still has no money—and got off to an understandably slow
start—but the original assignment of the National Civic
Auditorium Commission has since been extended for three
months, and an appropriation for $125,000 for its planning
work seems assured. While many difficulties remain, a
promising beginning has been made on a public undertaking
of great national importance.

The Capital is deplorably lacking in major cultural facilities.
It also lacks, of course, the political power to initiate projects
like the St. Paul arts center, the Rochester or Syracuse audi-
toriums. It has no opera house, no symphony hall, no civic
theater. Despite the importance of the city as a convention
center, it has no convention hall. Periodic events of great
national significance, including the President's Inauguration
and the Inaugural Ball, take place in improvised shelters or
makeshift locations. These conditions have resulted in fre-
quent humiliations. Sadler's Wells Ballet, for example, has to
choose between the convention hall of the Daughters of the
American Revolution, totally lacking in stage arrangements,
or a movie theater where the ballet scenery is marshalled in
an alley under tarpaulins. After a few struggles against

hostile physical environment, major opera by-passes the
capital.

There are governmental and international overtones as well.
When the much-publicized Salute to France (a co-ordinated
display of theater, dance, music, and art) visited Paris last
spring, the prospect of a reciprocal gesture by the French
in Washington was quickly scotched. Experts in the field of
communications have pointed out that no major cultural
opening for the appreciation of Asian, African, or South
American arts, for example, could be made until these un-
familiar performances could be presented in surroundings
calculated to emphasize their interrelationships and essential
unity. To the U.S. Information Program, busily engaged over-
seas in dissolving the image of the United States inhabited
by gum-chewing barbarians, the conspicuous lack of cultural
facilities in the national capital is a perpetual embarrassment.
U.S. aid has helped Berlin, Vienna, and other cities re-estab-
lish opera houses, but it has done nothing at home.

Such considerations set an international standard for what
is about to be recommended here, a standard one suspects
the Commission itself has not yet fully appreciated. Indeed,
they might have done well to travel around the world a bit
and get some idea of the real magnitude of their task. Or,
at the least, interview the cultural-relations attachés of the
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local embassies. It should be clear that the problem is essen-
tially a qualitative one. To create a concert hall that is
musically significant, acoustically outstanding among the
world's great music rooms, a dignified and socially attractive
place of assembly, admits little compromise with such con-
siderations as other uses to which the space may be put, the
size of its audience, its location, or similar factors. If a
theater is to be created where the building itself has a
genuine influence upon the audience, actors, and even the
playwright, that must be the paramount objective, accepted
by the architect and by all concerned. Having convinced
the world that we are rich and powerful, cost can hardly com-
promise with quality. Whatever we do must aspire to be the
best of its kind.

So far, this has not been the direction in which the Com-
mission and its planning staff have been thinking. Headed
by Pereira & Luckman, the planners have been trying to
determine by some occult research the correct size of the
elements in the civic auditorium complex. They are thinking
in the range of a theater with 1500 seats; a music hall of
2500 to 3900 seats; a civic auditorium of 6000 to 20,000
seats; an amphitheater of 100,000 seats; and such other
elements as a Presidential Hall, a Hall of States, and a tourist
information facility. After the decision on size, the planners
will then tackle the question of various central city and
suburban sites. Locations on Roosevelt Island in the Potomac
River, in the Southwest Redevelopment Area, and overlocking
the Anacostia River are among those being considered.

In short, the Commission's staff appears totally bemused by
the pragmatic aspects of their problem. Their development
committee is headed by Barney Balaban, who made a com-
mercial success of Paramount Pictures, probably as much by
air conditioning its theater houses (before the antitrust
lawyers in the Department of Justice got into the act) as by
anything he did to produce first-rate movies. A cultural
center that works, as the box office says it ought to work,
certainly seems in the making. It is probable that Congress
will also equate popular success of this sort with political
acceptability. But the Commission itself is able to take a
rather longer view of what it proposes. Already it appears
to have surmounted an apparently irreconcilable conflict
between local interests wanting a cultural facility, chiefly for
music, and equally powerful local interests who wanted a
boxing arena and 18,000 passenger convention hall. The latter
are still in the picture, but in a subordinate role. It also
seems to have squelched a real architectural horror proposed
by Robert W. Dowling, a real estate tycoon and theater
owner, who is a commission member: an "accordion" build-
ing with movable walls that could accommodate everything
from chamber music to ice shows and national political con-
ventions. Altogether there is room to hope that out of the
present effort to gestate something, will come a project of
which the nation can be proud, which it will want to build.
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THIRD ANNUAL P/A AWARDS DINNER

DETROIT, MICH., Jan. 20—More than 300
architects and their wives gathered here
tonight at the Hotel Whittier to witness
presentation of Awards and Citations in
P/A’s third Annual Design Awards pro-
gram (January 1956 P/A). The meeting
was a joint gathering of the Detroit ATA
Chapter and P/A guests.

Chapter President Suren Pilafian wel-
comed the assemblage, and Tom Creigh-

MR. & MRS. DESMOND

JYRING KLEIN

CABOT

YOUNG GEDDES CLAUSS

MR. & MRS. AGREE

ton presented the Award plaques, Pietro
Belluschi, Dean of the School of Archi-
tecture and Planning at MIT, spoke for
the Jury, and Walter Reuther, Chairman
of the Building Committee of the Citi-
zens Redevelopment Committee that
sponsored the Detroit redevelopment
project that won this year’s First Design
Award, delivered an address. Both talks
will be published in April P/A.

STEGNER

DART

ELTING GRUEN CURTIS
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News Bulletins

® ARCHITECTURE FOR THE GOOD LIFE will be theme of
88th Annual AIA Convention, to be held in Biltmore Hotel,
Los Angeles, May 15-18. Convention will open with keynote
address by John Ely Burchard, Dean of School of Humani-
ties and Social Studies at MIT; seminars, relating to theme,
will explore community planning, safety, new materials and
techniques, and esthetics.

® Talbot F. Hamlin, Professor Emeritus of
Columbia University, has been awarded
Alice Davis Hitchcock Medallion by Soci-
ety of Architectural Historians, for his
recent book on America's first professional
architect, Benjamin Henry Latrobe.

® Grand Award of $5000 in Ferro Corporation's Porcelain-
Enamel Design Competition was won by Henry S. Brinkers,
research architect at University of lllinois, for his commu-
nity youth center. Prize winners in elementary-school cate-
gory were: |st, Horacio Caminos and Eduardo F. Cata-

lano; 2nd, Stephan M. Goldner, C. Chadburne Shumard,
and Hanford Yang; 3rd, Thomas Lam. Community youth
center prizes went to: Ist, C. K. Chen and L. C. Chen; 2nd,
Cecil D. Elliott and George Matsumoto; 3rd, Donald
Goodhue.

® New York Chapter, AIA, presented its
1956 Arnold W. Brunner Scholarship, a
$2400 grant, to Caleb Hornbostel, Man-
hattan Architect, for handbook of basic
construction materials, Materials for Archi-
tecture, to be published by Reinhold.

® Competition to stimulate original thinking on relationship
between residential interiors and exteriors is being spon-
sored by the Morton Arboretum, Lisle, Ill. Prizes and fees
totaling $15,000 are offered for two- and three-bedroom
houses, six of which may be built as permanent exhibit of
residential landscape planting. Competition (open to archi-
tects, draftsmen, and students) closes May 7, 1956; for pro-
gram, write: Howard T. Fisher, AlA, Architectural Adviser,
Morton Arboretum Small House Competition, 332 W.
Washington St., Chicago 6, IIl.

@ Conference on Urban Design and Role of Planner, Archi-
tect, and Landscape Architect in Design and Development
of Cities will be sponsored by faculty and alumni of
Harvard Graduate School of Design, April 9-10.

® General Bronze Company will fabricate architectural-
bronze curtain wall for new 38-story House of Seagram,
New York. This metal, to be oxidized, will cover 55% of
envelope; remainder will be pink-gray glass.

® Exhibition of work of Ludwig Mies van der Rohe, com-
memorating 70th birthday, will be held March 27-April 14
in [IT's new Architecture-Planning-Design Building, which he
designed.
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e Although 470,000 new classrooms in next five years—or
about 45,000 units above present annual rate—has been
set by U. S. Office of Education as "reasonable” goal to
overcome existing shortage, replace obsolete facilities, and
provide for enrolment increases at elementary, secondary,
and college levels; money spent for new public schools in
1955 was only 149/, over previous year despite increased
construction costs, while spending for private educational
facilities dropped 6% from 1954. . . . U. S. Dep'ts. of
Commerce and Labor predicted 109, rise in expenditures
for public schools in 1956 and 5%, boost in private schools;
but reports for January '56 show outlays for public facilities
increased only 4%, above same month in '55 (to $190 mil-
lions), while spending for private schools dipped 2%, (to
$41 millions).

® Paul Schweikher has resigned from Chairmanship of Yale
University's Department of Architecture to head Depart-
ment of Architecture, Carnegie Institute of Technology.

® The Society of the Plastics Industry is sponsoring an
international competition to encourage ideas for new uses
of plastics in residential design. Total of $3250 in prizes,
for best houses and best feature areas utilizing plastics,
will be awarded at 7th National Plastics Exposition at New
York Coliseum, June 11-15. Competition (closing May 20,
1956) is open to architects, draftsmen, and students.
Register with: James T. Lendrum, AlA, Professional Adviser,
SPI Plastics House Competition, Mumford House, Univer-
sity of lllinois, Urbana, IlI.

® Charles Downing Lay, 78, landscape architect, died in
Stratford, Conn., Feb. 15, after life-long service to his pro-
fession—as a founder of Landscape Architecture magazine
in 1910, author, Landscape Architect for New York City
Department of Parks, Consultant for 1939 New York
World's Fair, and as recent founder of Housatonic Valley
Planning Association.

® Three new commercial projects, notably the Sheraton-
Dallas Hotel, have recently been announced. . . . Union
Dime Savings Bank, Manhattan landmark located at north-
west corner of Sixth Avenue and 40th Street, is being
demolished to make way for 32-story, air-conditioned office
building designed by Kahn & Jacobs and Sydney Goldstone
(acrosspage, two photos at left). Bank will occupy first
three floors; remaining office space will serve New York's
main textile center. . . . $40-millions Southland Center in
downtown Dallas (acrosspage, center), designed by Welton
Becket & Associates, Mark Lemmon, Consulting Architect,
will include 28-story Sheraton-Dallas Hotel, 42-story tower
for Southland Life Insurance Company, and 2000-car under-
ground garage. Entire second and third floors of project,
175,000 sq. ft., will be taken by Hotel for lobby, restaurant,
and largest ballroom in Texas. . . . Development of upper
Madison Avenue, Manhattan, will be furthered by new home
office for C.LT. Financial Corporation (acrosspage, far
right), located between 59th and 60th Streets. Harrison
& Abramovitz are Architects for 8-story, polished-black-
granite and stainless-steel structure, which will feature pro-
visions for latest electronic equipment.
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by George A. Sanderson

ATLANTIC CITY, N. J., Feb. 20—Crowding
this resort city’s hotels, Convention Hall,
and Boardwalk this week was the annual
Convention of the American Association
of School Administrators. In addition to
the thousands of educators, school of-
ficials, and product manufacturers’ rep-
AT resentatives who attended, there were
S eavirraty school architects on hand from every
quarter and an exhibit of contemporary
school designs sponsored jointly by the
AASA and AIA, occupying what seemed
to me like an acre of exhibit space.

One of the most provocative exhibits of
particular interest to architects was a
33-ft-long display of “The Secondary
School of the Future,” a venture spon-
sored by The School Executive magazine
(Dr. Walter D. Cocking, Editor), which
will report on it fully in its March issue.
The result of five years of research and
study by leading educators and architects,
this final synthesis was developed by
Archibald B. Shaw, Superintendent of
Schools in Scarsdale, New York, and
John Lyon Reid of the San Francisco
architectural firm, John Lyon Reid &

Two of the 28 drawings from John Lyon Reid’s office Fartners. . ;

—ranging from an analysis of total community needs - e e’.(hlblt’ g chart'e e course
to pieces of furniture—merely indicate parts of one of & Gypieal hoy Urrongh hls. euEdiinial
possible “Secondary School of the Future.” The years: from 14 to 17, emphrftsmed the neefd
cluster, an individual school within a high school, for' “ so-‘called Part.nersh1p ]E-’rogram .
shows four “home units” joined to a central commons whith. Wi co'mmumty SEREIaficRy O
building. Interior space of each of the wunits is ar- EMIAEER. ESTEEE and ?:he s
ranged—or rearranged—to meet the meeds of a par- i S lr}tegrated et ich. . way
boular olasn OF Qe STIRD. that he increasingly feels himself to be

part of his community.
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Financial News

by William Hurd Hillyer

Consumer credit will have a marked effect
upon architectural practice during the re-
mainder of the year. However, in seeking
causal connections its role should not be con-
fused with that of residential building credit.
Although the two are often totaled together,
because they involve individual obligations and are usually
liquidated in monthly installments, they are different in origin,
opposite in purpose. This is evident from their respective
designations: one consumes, the other shelters. Rapid depre-
ciation puts the automobile into expensive brackets; by con-
trast, the home is an investment, with a value which may be
maintained or even enhanced by timely upkeep and repairs.

Already, with spring upon us, consumers are finding it harder
to meet their obligations than a short while back. A Boston
banker is quoted as saying, "Most of the debt is owed by
the middle-income group . . . earning $3000 to $7500 a year.
They're sticking their necks too far out in relation to income."
As these are the people whose housing needs engage the
architect's attention most pressingly, their plight may soon
reach a point where design may have to be modified or
shelter curtailed. Complains a member of the Washington
panel, National Association of Home Builders, "You have to
sell every house three or four times, because when your
customer goes to the permanent lender and tells how much
he owes on car and furniture, he gets turned down."

Consumer credit and mortgage credit are presently dissimilar
as to volume trend. Plottings of their respective curves reveal
a percentage spread: the ($5 billions) 209, increase in auto-
mobile, personal, and other consumer paper during 1955
compares with a partly estimated 159, increase in nonfarm
mortgages of all types. Huge as was the homebuilding total
for '55—some 1.3 million nonfarm dwelling starts—it was still
below the 1.4 million 1950 record.

The current "slippage" is seriously noted by The National
City Bank of New York. Coupled with the downward revision
of automotive production schedules, it is 1thought to signify a
narrowing and slowing of the so-called "business advance"
and possibly the reaching of a long expected "crest."

By way of reassurance—even if this authority is right and a
leveling or slackening period has set in, the impact will be
swifter and greater upon the fast-maturing automobile and
other noninvestment paper, than upon the longer-term obli-
gations secured by improved real estate. The arithmetic is
simple. A $2400 car indebtedness means a $108 per month
payment for two years, while a $12,000 VA 25-year home
loan amortizes at only $66.72 monthly against a presumably
sound real-estate investment. That is to say, the home loan
requires slightly over half the monthly payment for a debt
five times as great. (This fact, by the way, should prove
heartening to hesitant clients.)
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Meanwhile, bankers close to mortgage demand predict an
active second quarter. Dollar volume of new construction
will be higher than last year, President Welch tells his Savings
and Mortgage Division, American Bankers Association. Not-
withstanding, mid-February conditions are such that major
banking opinion regards the rise in various parts of the
economy as no longer uniform. 'Neither, however, is the
leveling out or decline," one observer avers. Some sectors,
"like housing, may be nearing the end of the adjustment
period. Others, like automobiles, are now in the adjustment
process."

® Swollen suburbia is presenting new problems countrywide,
to architects as well as businessmen. Its once liberal open
spaces, that only yesterday bred easy-sweeping horizontal
designs for residence and retail construction, are now shrink-
ing and will soon exert vertical pressure to accommodate
teeming areas. Industries move in, trucks block traffic, stores
are overcrowded, a Wall Street Journal survey reveals.

® Automation is another morrow-verging development which
will soon modify architectural design in the nonresidential
field. The effect of internal banking functions upon bank
building layout has already been noted on this page
(December 1955 P/A). These functions are now objectified
with automation aid. Central accounting systems are being
installed by bankers to link main offices with branches and
correspondents. One large Georgia institution centrally
processes installment loans for 39 correspondent banks.

® General economic factors are at the moment mixed, but
with plus signs still predominant:

Industrial volume output-total declined slightly the first week
in February, but is still ahead of this time last year;
Automobile output was 109, below the corresponding week
of '55 (ending Feb. 3);

Increased orders from construction industries helped to ex-
pand the unfilled order backlog in structural and allied steels;
Biggest rises were in heavy engineering contracts, followed
by industrial, commercial, and private mass housing;

Bank clearings are running ahead of '55 in 25 leading cities.
On the other hand,

Business failures multiply—1 1%, more numerous than last year
in February's first week;

Consumer markets are losing momentum because of auto and
housing slowdowns;

Federal Reserve restraints are still causing tightness of money
and credit.

® Investment in new plants and buildings, up 209, for '55,
is expected by bankers to advance measurably during the
current year. State and local government outlay, notably for
schools, likewise exhibits an upward trend. These various ex-
penditures will be supported by a steady increase of personal
income ($3 billion up from November's annual average)
together with individual savings and pile-up of corporate
profits. Ratios between sales, inventories, and bank loans are
considered "healthy" in competent quarters. As New York's
largest bank sees it, "with this firm underpinning" the adjust-
ments that seem to lie ahead should be handled without
undue strain.



hung roofs
by Fred N. Severud and Raniero G. Corbelletti

Recently, sufficient interest has been aroused in hung roofs to make it timely
to present some of the basic fundamentals of this type of structural design.
Our presentation will be kept simple and direct, so that the basic principles
are not confused by technicalities. Accordingly, no construction details will
be shown. The main purpose of this discussion is to stimulate interest in this
new field and to point out basic conditions under which hung roofs can be
economical, practical, and graceful. The subject is so exhaustive that should
all the many variants be considered, the text would become cumbersome and
confusing.

Any imaginative designer can readily recognize the various possibilities
for combinations of some of the elements that will be discussed. It is hoped,
however, that hung structures will be approached with proper caution. It
would be very unfortunate indeed if serious mistakes, made at the beginning
of what seems to be a significant development in this field, were to discredit
structures of this kind in the eyes of the public. This could easily happen, for
example, if the subject of aerodynamic stability were not carefully and
expertly analyzed. Many of the types shown would have the tendency to flutter
if not sufficiently stabilized. Let us remember, then, that from the outset
“fluttering” tendencies must be nipped in the bud. Although it will be impos-
sible to deal fully with this all-important phase here, various means of stabili-
zation will be touched upon. With this sign of caution along the road, let us
be on our way.

Severud is a partner in Severud-Elstad-Krueger, Consulting
Engineers, New York, N. Y., and Corbelletti is a member of
Giurgola, Corbelletti, Merz: Design Associates, also New York.
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hung roofs

A man is shown sitting under a primi-
tive hung roof (preceding page) which
may not be as primitive as it looks,
since it has some important elements
in it that are worth considering. Although
the hung roof may attract the eye, we
should also look at the supports. There
we see two husky trees that the man did
nothing to bring about. The trees were
there, so he ook advantage of their
great power in resisting pull. If it hadn’t
been for those sturdy trees, his elegant
hung roof made of saplings could not
stay up in the air. Rather, it would have
to be supported by members that can re-
sist bending. As an indication (not a
measure) of the efficiency of hung roofs
(where they are appropriate), working
stresses in steel cables are as high as
80,000 psi, whereas those of steel in
bending are only 40,000 psi. A roof sup-
ported by two logs in bending is illus-
trated (above). (We have shown two
men, because it would take both to lift
those heavy roof members.)

From the very beginning, then, it is
important to have in mind two basic
elements: (1) the hung structure itself;
(2) provision for vertical supports and
resistance to pull. The two are so in-
timately integrated that it is hard to
think of one without the other. In any
structure where a hung roof is consid-
ered, the abutment situation must be
carefully explored. Just as the sturdy
trees were already there,
abutments

sometimes
are “found”—as in two
buildings, or two wings of one building,
for example, which often offer resistance
to pull in a similar manner to the husky
trees. Just as the trees have an unused
capacity to resist pull, often the build-

ing’s elements are in the same position.

i\ .

oo ©= O e W
- -

But more about this later. First, let us
get into some of the elements of the
hung structure.

As (below), a single rope
handled by two men is extremely flexible.

shown

When heavy loads are attached to it, it
becomes more stable;

even more so when these loads are
anchored to the ground.

BT el 21 48
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Here again it is also well to be conscious
of the supports. Note that when the
loads are attached to the rope, the two
men on the ends must. brace themselves
against the pull. Instinctively they slant
their bodies in such a manner that the
eccentricity between the body’s center
of gravity and the supporting feet will
help to create a stable condition.

In order to concentrate better on the
hung element, a different kind of sup-
port, one that is well known, is shown
(1 acrosspage). The pull is not resisted
by the support, but instead is resisted at
a fixed point at a certain distance from
the supports.

In these sketches we want to concen-
trate on creating stability in a space
structure. Since hung structures are
mostly used to define open spaces, we
cannot stabilize the rope by vertical
wires, as shown previously. This would
defeat the purpose of an unobstructed
space. The necessary stability can be
gained by guy wires drawn to the sup-
ports or, as shown, by spreading the
fixed points sufficiently apart so that
the required space remains unobstructed.

How much usable space can be ob-
tained and how stabilization can be
achieved by running stabilizing wires
over several cables is shown (2). The
bottom sketches (3) show how we need
not necessarily keep to straight lines;
but that a curvature can be achieved

which will in itself create a stable con-
This leads us into the saddle
These

dition.

shape (below). sketches show

that any shape, be it symmetrical or
asymmetrical, cut out of a saddle, will
be stable provided the ends and the
perimeters are ‘fully anchored.






hung roofs

With some of these basic principles
in mind, let us analyze the well-known
Raleigh Arena, executed by Architect
William Deitrick, based on the brilliant
concept of the late Matthew Nowicki.
Since so much has been published about
this Arena, let’s assume that we need not
go into the details. The sketch (4) shows
clearly the basic structure.

The action of the two arches may be
considered similar to that of two men in
a tug-of-war. Their weight, leaning back,
is in dynamic stability, with pull in their

arms. Conventional suspension systems,
on the other hand, are static and require
some sort of tieback. This is shown by
the two men standing up straight. These
men require two extra men, the “dead-

men,”’

to provide the stability achieved
by the two men in the upper sketch.

This may be an oversimplification of
the structural principle, but the concept
is accurate. The two parabolic arches
(4) supported on the fireproofed struc-
tural-steel columns of the pavilion, are
frozen into this tug-of-war position, while
the steel cables (the arms of their
human counterparts) span and support
the roof.

The shape of the roof—a saddle—
gives the opportunity to resist both
downward and upward forces. The cate-
nary system, the
arches, resists downward forces, and the
arched cables passing over the saddle

resist uplift. It was soon realized from

spanning between
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engineering principles, however, that this
system of crossing cables could not be
made immune from fluttering, by pre-
stressing alone. This fact was also dem-
onstrated by wind tests on a scale
model.

Furthermore, the cross cables away
from the intersections lost their convex
curvature. It became necessary, there-
fore, to provide guide cables at the ends
With this
provision, prestressing could be omitted.

of both systems of cables.

Originally a fabric roof was consid-
ered, but the material available at the
time of bidding was more expensive than

the roofing adopted—a steel decking
covered with rigid insulation and roofing.
With this relatively stiff roof deck, the
tendency to flutter is reduced, but not
sufficiently to risk elimination of the guy
wires, which are designed to take the
full unbalanced load without the bene-
fit of the roof deck. Not only safety is
involved, but also ‘the integrity of the
roofing membrane. The guy wires are
connected to the main cables with Croshy
clips, which are a kind of U-bolt. A
pressure of 5000 lb was applied to the
top of the clip while the bolts were
tichtened. In some places, several clips
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were used together. To ease impact
forces and to make the guy wires effec-
tive under varying temperature condi-
tions, these wires are equipped with
adjustable springs with load indicators.
Much more would be said about flutter-
ing, if this article were to be more of a
technical nature. It is thought best,
however, to call attention to this very
important factor and let it go at that.
As previously stated, each problem
should be solved by an engineer highly
skilled in space structures of this kind.

Before leaving the Arena, a very
simple solution to the erection of the

roof deck will be cited. Walking about
on planks laid on cables might have
made the workers a bit jittery. There-
fore, a working platform, with proper
railings, was hoisted and lowered by a
crane attached to one of the arches (5).
By swinging a crane boom, a large area
could be served with each anchorage
point of the cable. The platform also
serves as a materials hoist for the roof-
deck panels.

The basic structure of the cafeteria at
the Corning Glass Works designed by
Harrison & Abramovitz is illustrated (6).
Although the fundamental shape bears

a resemblance to the Raleigh Arena, there
are some important differences. Here the
arches, after meeting head-on, stop dead,
rather than continuing to the ground.
The tendency of the arches to spread
is resisted by a tie rod in the roof con-
struction, following the curvature of the
roof. This creates an interesting struc-
tural situation which must be carefully
examined. When snow and wind load hit
the roof, the roof structure will deflect.
This deflection will cause the tie rod to
lengthen, so that there will be a certain
spreading of the arches. However, if it
is properly designed and built, the con-
struction is perfectly stable and practical.

Another feature different from the
Arena is that the roof is stabilized by
dead weight, obviating the need for guy
wires. As will be noticed, there is a metal
deck clipped to the cables and on top
of this deck two inches of poured gypsum
concrete. With the insulation and roofing
added to it, there is sufficient dead weight
so that roof flutter cannot occur.

Let us now examine the Hall of Con-
gresses in Berlin (7) designed by Hugh
Stubbins Associates, Architects. Here two
sweeping arches span 280 ft without any
vertical supports, the cables in the roof
preventing their rotation. Under abso-
lutely uniform conditions, stability could
be obtained by such a system alone;
however, allowance must be made for
unequal snow load and wind forces, so
that this structure is not stable without
an element to provide lateral support.
This is found in the building itself. By
making the “piazza” roof contiguous with
the auditorium roof, advantage can be
taken of the great stability of the audi-
torium against any unequal lateral forces.
A rather heavy concrete roof, designed to
satisfy sound-transmission requirements,
was very welcome structurally. The audi-
torium roof, being poured solidly around
the cables, gave an excellent means of
connecting the two elements.

In most of the systems shown so far
the anchorages have been of a symmetrical
nature, so that the anchorage at one end
has been identical to the anchorage of the
other. It is important to note, however,
that with a hung roof there are great
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opportunities of varying the anchorages
at each end. As an example, the basic
principles of construction of a proposed
amphitheater by Harrison & Abramovitz, T l ‘

Architects, bring some of these elements
into focus (8). Here we see a familiar 9

sloping concrete arch at one end. How-
ever, this arch does not lean back nearly
as much as others that are supported
vertically. It also has a flare at the base
to resist moments. Without vertical sup-
port, the arch must be able to resist
unequal forces, and that means it must
resist not only the cable pull but also the
bending caused by such unequal forces.
Obviously, the structure must be stable,
both with and without snowloads. The
entrance anchorage is by rock anchors,
recently developed, that provide the neces-
sary security. (Fortunately, hard rock was
available.) It should be remembered,
therefore, that when rock is present it
may well be that an anchorage of this
type is the most economical. However,
the main reason for including this sketch
is to highlight the opportunity of con-
sidering a variety of anchorages, which-

ever the functions of the building and
site conditions will permit.

Another interesting feature in connec- l
tion with this project is that resistance
to fluttering is accomplished by end

cables that are sufficiently prestressed. -
As will be noted, these cables have a cur-
vature in both the vertical and horizontal
planes. In this position they are highly
efficient and will create anchorage in a
very efficient and economical manner.
At this point I should like to introduce
Frei Otto, a German architect who visited
our office while the Raleigh Arena was
under construction. He liked what he saw
and from that time on has done a great
amount of work in this field. In fact, he
has written a book about hung roofs which

O o

we can recommend for its versatility of
presentation and good factual informa-
tion." We have been in constant communi-
cation with Otto since his visit, and it is
with his permission that we reproduce
some of the sketches from his book, and

iDr.-Ing. Frei Otto, Das Hingende Dach (Berlin:
Ullstein A. G., 1954). The Hung Roof (American
Distributor: Wittenborn & Co., 38 E. 57th St., New
York 22, N. Y.).
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say a few words about them. The prin-
ciple of creating different anchorage con-
ditions is again illustrated (9). In one
case the arch resisting the pull has a very
small rise (horizontally), and in the other
it is much larger. This gives opportunity
for many very interesting shapes.

A system of creating a zig-zag roof in
a very simple and direct manner is shown
(10). Note here, again, the system is sta-
bilized by edge cables sprung between
fixed points. Obviously there is no reason
why this system cannot be used to roof a
building, rather than just covering the
ground as shown.

A few other graceful forms have been
selected from Otto’s book. One sketch
(11) shows how high and low anchorages
can be gracefully combined. Another
(12) is based on the same principle, but
using six high points and two low anchor
points. The sketch (13) may look some-
what fantastic, but we are sure it is very
realistic, given the proper rock contour.
Here a whole valley is covered over,
anchoring the hanging structure to the
rock. On this note, we will now say good-
bye to Frei Otto, though we are certain
to hear from him again in this field.

15 The sketch (14) is a modification of
sketch (11). It shows how the high sup-
ports can be formed by buildings instead
of separately created abutments. These
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buildings have unused lateral stability
and therefore the abutments are “free.”
This is the same principle that introduced
this discussion (illustrated on first page).
Both (15) and (16) show other ways of
taking advantage of adjacent structures.
The bottom sketch (17) should be self-
explanatory. The concrete shells furnish
stability for both vertical and lateral
forces.

At (18) is shown a simple triangular
form, where cables are anchored to slop-
ing girders in the roof surface. These
sloping girders double as sunshades.
Because such an anchorage creates heavy
bending, it would be more practical under
many circumstances to create the form
shown at (19), which is modified to
curve the sides of the triangle into an
arch shape, thereby resisting the pull in
a more efficient manner.
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Let us consider how hung roofs can bhe
formed by a combination of sloping-end
arches and intermediate arches in a verti-
cal plane (20). The end anchorages are
sloping concrete arches. These normally
will have vertical supports but they aren’t
shown since they are not essential for
stability if unequal forces can be taken
in other ways. The sketch clearly shows
how large areas can be covered in a very
economical fashion. We have worked on
schemes to cover racetracks and similar
areas, and it seems that a system of this

kind is by far the most economical when
dimensions of that magnitude are contem-
plated.

The last sketch (21) shows a form that
has limited usefulness in itself but does
show the versatility of a hung roof. Forms
that otherwise would be prohibitively ex-
pensive to create in the United States can
very readily be formed as the cables are

fastened in their proper locations. It is a
bit of a chore, however, to figure accu-
rately where the cables should be fastened
and what the length of each cable will be.
However, electronic computing machines
that are now available take the curse off
this chore so that this drawback is not of
too great a significance.

conclusion

Hung roofs are here to stay. (That has
been demonstrated by the fact that the
Raleigh Arena weathered two major hur-
ricanes with flying colors.) Many oppor-
tunities have been missed and are being
overlooked currently to employ this grace-
ful construction medium. If we are to
build structures of this kind in the future,
from their beginning they must be visual-
ized on the basis of this structural con-
ception.

However, this demands mental training
for all of us. May we suggest that this
training start by keeping an eye open for
opportunities, past, present, and future?
By analyzing opportunities missed, proj-
ects on the boards now, and future pos-
sibilities, an atmosphere can be created
wherein hung roofs become an accepted
part of structural and architectural think-
ing.
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