





Armstrong makes every kind of resi Ilent floor.
The best is the one that suits your design.

Albright-Knox Art Gallery, Buffalo, N.Y.
Architects: Skidmore, Owings & Merrill.

HERE, THE BEST IS IMPERIAL RUBBER TILE.

Paintings and sculpture need a floor that's pure in color, restrained in design.
Visitors to an art gallery want underfoot comfort and quiet. Administrators re-
quire a flooring that’s long wearing and easily maintained. All these qualities are
combined here in Armstrong Imperial Rubber Tile. Its light, soft colors add to the
elegance of the setting; it muffles noise, resists cigarette burns, and is comfort-
able to walk on. With its through-grained designs and plate-smooth surface, it
stays fresh with very little maintenance. Both aesthetically and practically, this
Armstrong floor performs well.
»&b Because Armstrong makes every kind of resilient floor, your Armstrong
" €7 Architect-Builder Consultant can make an objective recommendation of
the floors best suited to your design. For more information, call him, or write
Armstrong, 609 Watson Street, Lancaster, Pennsylvania.

Imperial is a registered trademark of Armstrong Cork Co.

FLOORS BY @'mstrong
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The beauly of marble,

the durabilily of concrete . . .

TERRAZZO brings an old-world touch to a structure of modern elegance

Textured on the plaza, highly polished for interior floors,
traditional terrazzo in a bold new pattern sweeps across
the entire ground level of the new administration build-
ing of the American College of Surgeons.

The striking design kevs the shape and placement of
outdoor pools and fountains, provides a pleasing con-
tinuity as the building is entered. To achieve the special
tones desired, the architects specified both white and
grey cement matrices, combined with white, black or

American College of Surgeons’ Administration Building. Architects-Engineers: Skidmore, Owings & Merrill, Chic

grey marble chips, and black obsidian.

The beauty will last. Terrazzo has exceptional life
expectancy, easy maintenance. E\'Cl'ywhero architects
are recognizing the esthetic as well as the practical ad-
vantages of the age-old terrazzo process. Offering an
almost unlimited range of colors and patterns, terrazzo
enhances the most modern design ideas.

PORTLAND CEMENT ASSOCIATION

An organization to improve and extend the uses of portland cement and concrete

ago, lllinois.

Terrazzo Contractor; Roman & Co., Chicago  General Contractor: Turner Construction Company, Chicago

i For more information, turn to Reader Service card, circle No. 408
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Now glass and grill are one...
at the new Thornton Library

The quiet grace of an artful filigree. Light. Shade. Texture. Now
glass and grill are truly one—in INTAGLIO Glass Wall unit panels for walls
of the new Richard H. Thornton Library, Oxford, North Carolina.

George Watts Carr, Architects, Durham, N. C., employed INTAGLIO designs | and I
to form screen wall panels that kids can’t climb on, birds can’t nest in,
refuse can’t collect in and that require little or no maintenance. Each INTAGLIO unit
is all-glass with a masonry textured ceramic frit fired to the faces to shape PITTSBURGH
graceful patterns around areas of clear, antique finished glass.

There are four other INTAGLIO units, and there are thousands of design possibilities.
Our brochure suggests many combinations. For a copy, write:
Pittsburgh Corning Corporation, Dept. PP-104, One Gateway Center, Pittsburgh, Pa. 15222

For more information, turn to Reader Service card, circle No. 405

®

vwfw%@

L SRR

e e e P

N

T I I I I I

%

) {
-
X
-
X
-
) ¢
-
X
) ¢
z
s
) &
e

IS

k.

NI Iy

) ¢
X
-
X
X
%
X
X
) &

I iradirairairaimirm i imiw
ol Ll Ll Tl Tl Tl T





































Texture delicate as cloisonne, or rough as a driftwood log:

Red Cedar Shingles and Handsplit Shakes













Shiny paper like this is fine
for pictures of ordinary
prefinished paneling.

But Craftwall
oil finish paneling
isn’t ordinary.
And reproductions
on ordinary paper
simply don’t do justice
to its beautiful
low-luster finish.

It’s true this magnificent paneling is factory- installation. This core gives Craftwall nearly

finished. But any resemblance to run-of-the- let us twice the thickness (7/16”) of ordinary panel-
mill, high-gloss paneling favored by so many send you ing. It also adds strength and helps reduce
do-it-yourselfers stops right there. a sample sound transmission.

The oil finish on Craftwall has a very low
gloss meter reading of 8 to 12. That’s way under
the level old-world craftsmen used to shoot for
in a hand-rubbed finish.

Photographs on shiny paper are misleading.
To see Craftwall’s true appearance write us, Box
RB-75, Tacoma, Washington 98401, for samples.

That way you can also see the specially engi-
neered particleboard core that makes it possible
for us to guarantee Craftwall for the life of an

—>1 7/16" ‘<—
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/
/

b e ——

You can specify Craftwall in oil finish, in our
special hard-wearing low-gloss finish, with fire
retardant treatment and with or without ran-
dom grooving in any of 12 low-luster color tones
in a variety of hardwoods. Also available, Rod-
dis factory fit flush doors with faces to match
the Craftwall paneling of your choice.

And if you don’t see what you want in Craft-
wall, we’ll make it for you--in any species from
African cherry to zebrawood.

Weyerhaeuser

Hardwood Paneling and Doors

46 For more information, turn to Reader Service card, circle No. 431

































H H H Public telephones in many of today's buildings are often hard
Slx dlmes n to find, even though they're an appreciated public service, What's

more, they provide a profitable income for the building's owner.
searCh Of d To be sure you plan for enough public telephones in your
buildings, talk to a Bell System Public Telephone Consultant

pubhc telephone while you're still in the planning stage. He'll suggest strategic,

easily accessible locations for the right number of modern and
attractive public telephones.

For more information, just call your Bell Telephone Business
Office and ask to have a Public Telephone Consultant contact you.

e For general information vn telephone plunning, see Sweet's Architectural File, 334, Be

COFFEE SHOP

X
X
N
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ELEVATORS

R P

DRUG STORE

BELL TELEPHONE SYSTEM

SERVING YOU

For more information, turn to Reader Setvice card, circle No. 326
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Fabricator: American Bridge Division of U.S. Steel Corporation

HOW LONG SHOULD IT TAKE TO ENCLOSE A BUILDING ?

The five men putting up these panels weren't out to set a
record.

They worked at normal pace. Yet, in just under four
working days they erected the 50 sturdy panels needed
to completely enclose three open sides of this building
addition.

The 24’x4’ panels go up fast. Big and strong as they
are, they are also lightweight and easy to handle.

They're made of Hetrofoam®-based polyurethane foam
254" thick poured in place between steel skins by Ameri-
can Bridge Division, United States Steel Corporation.

DUREZ PLASTICS DIVISION ™9

60 For more information, turn to Reader Service card, circle No. 364

The Hetrofoam-based foam adds rigidity and dimen-
sional stability to the panel and has an insulation value
double that of ordinary insulating materials. Its k factor,
initially as low as .11 at 75°F, stays remarkably stable.
Won't support combustion. Fire retardance is inherent in
the chemistry of Hetrofoam systems. It adds nothing to
the cost. They are rated nonburning on ASTM D-1692-59T.

For more information on Hetrofoam and its architec-
tural applications, please write Durez® Plastics Division,
Hooker Chemical Corporation, 7710 Walck Road, North
Tonawanda, N. Y., 14121.

CHEMICALS

HOOKER

PLASTICS

OCTUBEKR vot P/A
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TW0 HOUR

FIRE RATING

with steel roof deck

New Underwriters’ Laboratories
assignment permits wider use of

U. L. two-hour fire rating for steel roof deck without
concrete covering means that now you can save as
much as ten to twenty percent over conventional fire
resistive roof construction! Equally important, you gain
the advantages of lighter weight, quick installation,
and earlier occupancy.

TWO-HOUR
FIRE RESISTIVE

fast, economical steel construction,
with important insurance savings! '

SEND COUPON FOR FREE BOOKLET or contact your local MRDT/ member

METAL ROOF DECK TECHNICAL INSTITUTE

53 WEST JACKSON BOULEVARD + CHICAGO,ILLINOIS 60604

Airtherm Manufacturing Company » Bowman Steel Corporation » Ceco Steel Corporation « Fenestra, Inc. « Granco Steel
Products Company « Inland Steel Products Company ¢« Macomber, Inc. * The R. C. Mahon Company ¢ Plasteel Products

Corporation * Republic Steel Corporation, Manufacturing Division « H.

Armco Steel Corporation « Wheeling Corrugating Company

METAL
ROOF DECK

1

|

I

® |
—mrditi—§
TECHNICAL [
INSTITUTE }

!

|

v

H. Robertson Company ¢ Sheffield Division,

______________________ ~
]

METAL ROOF DECK TECHNICAL INSTITUTE |
53 West Jackson Boulevard ¢ Chicago, lllinois 60604 |
Send new, complete booklet on two-hour fire rating l
for steel roof deck. }
Name Title =
Company. ,
Address. :
City. State Zip !
______________________ 4

[ For more information, turn to Reader Service card, circle No. 471 OCTOBER 1964 1/ A
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HAND TRAVERSE FOR RECESSING
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HAND TRAVERSE FOR BRACKET MOUNTING

a

CORD TRAVERSE FOR BRACKET MOUNTING

Architrac drapery hardware
knows its place.

In office buildings, schools, hotels, stores, auditoriums. You
name it. Architrac® drapery hardware is up to all kinds of
window installations. And for good reason.

Architrac goes beautifully with aluminum windows and
sliding glass doors. it's made from extruded, etched and
anodized aluminum. And designed for recessed, flush, flange
or bracket mounting. Ball bearing carriers assure smooth,
trouble-free operation. Draperies pack back in minimum space.

Dual-channel Architrac cord traverses have drapery carriers
in front, master carriers and cords in back. Cords never sag
or drag. Our cordless traverses are inexpensive to install and
completely maintenance-free.

{sn't it time you put Architrac in its place—your next place?

Here.

United Airlines Building, O'Harc [nternational A.rport

Here.

The Upjohn Company, Kalamazoo, Michigan

Here.

Kalamazoo Art Center

KI rSCI\ ARCHITRAC “ORIGINAL
EQUIPMENT” DRAPERY HARDWARE

CATALOG is yours free. (See Sweet's for specs.)
Addressyourinquiry to: Kirsch Co., 339 Prospect, Sturgis,
Michigan. Ask, also, for our price-estimating informa-
tion, and about our nationwide consultation service.

NAME FIRM
ADDRESS
CITY STATE ———ZIP
e e, —————— e ———————

For more information  turn to Reader Service card, circle No. 374
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BRIGHT IDEAS IN TILE

NEED SOME bright ideas to make a new building sparkle
...to give it a touch of distinctive beauty and individuality?
Why not let the Cambridge Design Staff suggest how
permanent, colorful ceramic tile can do just that. This
special Cambridge design service is available to all archi-
tects and decorators...without cost or obligation. Whether
you need design suggestions for a special wall area or
have an intricate mural that is ready for execution in
ceramic tile, our design staff, under the direction of
George Limke, is anxious and ready to serve you. Send
us your plans or elevations for suggested tile applications
or let us put your tile designs into layout form. Address
your inquiry to Dept. PA-410. 0

THE
CAMBRIDGE
TILE wrG. co.

P.O.Box 71
Cincinnati, Ohio 45215

Producers of SUNTILE wall and iloor
tiles, SUNTILE mosaics, HORIZON tile
and CERATILE 800.

Member of
The Tite Council of America -

SMITH-GATES EMBEDDED ELECTRIC

SNOW  MATS

The Preferred System

for Snow and Ice Removal

3 Highest Quality
#< Lowest Cost
¥ Easiest to Install

FOR WALKS,
DRIVEWAYS, RAMPS,
PARKING LOTS, STEPS, ETC.

Embedded in Blacktop or Concrete, Smith-Gates Snow*Mats re-
move ice and snow efficiently and economically. Snow*Mats are
fastest, easiest and least expensive to install because they come in
a variety of PREFORMED lengths up to 60’ in 6 voltages and
4 heat densities. Snow*Mats are quality-produced with finest
materials by the world's largest manufacturer of clectric heating
tape. And Smith-Gates offers you complete engineering service.

SEECO-HEAT Mats, same as Snow*Mats except for lower watt-
ages, are perfect to remove dampness and chill from concrete
foors in basements, garages, bathrooms, kindergartens, etc.

SMITH-GATES
CORPORATION
FARMINGTON
. CONNECTICUT

“EMBEDDED 1S FOR
KEEPS . .. SO KEEP
IT SMITH-GATES”

For more information, turn to Reader Service card, circle No 421

LOOSE
THRESHOLDS!

“THRESHOLDER/
by PALTIER

GET THE JOB
DONE
QUICKER
EASIER
WITH
LASTING
HOLDING
POWER

*Patent applied for

... NO MORE ANCHORING PROBLEMS

WHAT 1S “THRESHOLDER'’'? — a perfected anchoring
device for metal thresholds. The “THRESHOLDER" per-
mits thresholds to be installed quickly with only a screw-
driver. Thresholds may be adjusted in all 4 directions,
casily removed, replaced and retightened.
Write for details today.
THE PALTIER CORPORATION
1717 Kentucky Street 4

SALES AGENTS—WRITE FOR TERRITORIES TODAY!

Michigan City, Indiana
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EDITORIAL

Ideas always flow in cycles and we are back. it seems, at a period of re-
awakened interest in the possibilities offered by prefabrication. Our theme in
this issue is that industrialization in the building industry—the preassembly of
lJarge components, even whole structures—is inevitable.

The early modernists were. of course. fascinated with prefabrication. Some
even staked their money on it. as the whole Bauhaus group did when it financed
a prefabricated house system and promptly lost its investment. But in those days.
in the 20’s and 30’s, prefabrication and the concomitant mechanization of the
design process was hailed as an illustrious and sacred goal. It was an age when
technology was looked upon as a god of salvation who would relieve the suffering
of mankind.

Today we are wiser and we know that machines. by solving some problems,
only create others. But we also know that the world cannot stand still. Our job,
we feel, is to try and shape what inevitably has to come to our liking—to make
the new worlds, as they keep coming along. more bearable than they would be
otherwise. We are no longer starry-eyed about the future. for it is not likely that
it will be better than the best of the past, but we realize that the present methods
of building design and construction are inadequate for existing and future
conditions; we know that a change must be made.

For creative architects to be mere assemblers of various erector sets is not a
pleasant prospect. A true work of art must be designed down to the last detail
in order to be complete. Why. then. do we look favorably on the concept of
fabricated buildings?

First of all, we doubt that there are enough truly creative architects who can
design systems that are superior to what prefabrication could produce. Secondly.
there will not be enough architects of any descrii)tion who could properly design
all the details of the fantastic volume of buildings that will be needed in the
future. And thirdly. prefabrication might be the solution to the problems created
by stylistic incoherence in our environment. because the basic bones of our cities.
all the “anonymousx™ elements. could at last have a unity that is not achievable
when individual architects constantly strive to outdo each other, although the
few “foreground” buildings each community needs could still be “custom-made”
by the truly gifted masters.

On the following pages. the discussion on future forms of urban environments
was written by Associate Editor Ellen Perry. It was a difficult task. T think that
her presentation offers much food for thought and is well worth reading. An
equally difficult task faced Technical Editor Burton Holmes who, besides co-
ordinating the whole issue, also had the assignment of collecting latest develop-
ments in preassembly within the U.S. The problem he had was that many
industries were feverishly working on prefabrication systems, but were not willing
to talk about them. and even less willing to release the information. This seems
to be somewhat reminiscent of the auto-makers who are holding under wraps
many new systems of transportation they have developed because they do not
want to kill the goose so long as she lays golden eggs.

But, after many years, the stainless steel blade finally is on the market. And
someday. somebody will break wide open the prefabricated buildings market.
When that day comes, architects must be ready for it. =
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Urban design, for KENZO TANGE, must seek to recon-
cile the discrepancy hetween the “mass-human” scale
of technology and the scale of man.

“Architects and designers are the only people who stand in the
middle ground between technology and humanity,” Kenzo Tange
has said, “and it is therefore essential that with the advance of
science they manifest more and more creativeness.” In this
speech at the World Design Conference in Tokyo in 1960, he
also outlined what he considers one of the growing problems of
our age—scale. Our cities are filled with “structures scaled to
the size of man,” dating from the 19th and early 20th Centuries,
but there is also the “superhuman scale created by technology,”
the “mass-human scale” of giant transportation routes. Much
of Tange’s thinking about cities is based on the desire to recon-
cile these two scales in both a functional and a visual sense.

He sees another pair of “incompatibles” operating in the
mechanism of change. There are “short-lived items” lasting
fewer and fewer years before they need replacement; and there
are increasingly larger items, tending “to decide the over-all
system of the age,” and lasting increasingly longer periods.
Dwellings are among the short-lived items; vast engineering
constructions are among the long-lasting. Tange believes that
these two trends—toward shorter cycles and toward longer ones
—are each necessary, just as “any organism is composed of
elements that change and elements that do not change; the cells
of the body renew themselves but the body itself remains stable.”

A Plan for Tokyo, proposed by the Kenzo Tange Team in

| The plan for Tokyo, 1960, b

Ea

g E s

y the Kenzo Tange Team, is based on a system of linear development.

1960, exemplifies these ideas. To save the great pivotal cities
—Tokyo in particular—from being choked by the congestion
of their centralized structure, Tange proposes a new urban
structure, one that organically unifies urban transportation and
urban architecture. For the open organization and open society
of the great metropolis, only an open urban structure is ap-
propriate. Instead of a civic center, therefore, Tange starts
with a civic axis—a linear system not a radial one—which has
further streets branching off perpendicular to it (1). Office
buildings are suspended as needed from vertical service cores
(2, 3). Triangular structures (built over water or on reclaimed
land) contain various neighborhood facilities and housing that
is constructed to an individual’s taste (2, 4).

The Community for 25,000 was a fifth-year design problem
at MIT, in 1959, with Tange as visiting critic. Here, too (next
page), architecture becomes a “long-cycle” structure—within
the huge triangular structure, an individual builds his “short-
cycle” home (5). The individual can thus find an identification
at the smallest level of the project and yet there is a com-
prehensible unity of the whole. Furthermore, the superhuman
scale of the highway is not denied, but is fully integrated with
the architectural form. Tange’s one reservation about this
example of “man-made nature” is that it did not develop to
the point of providing for urban growth and development
(the major structure does not have the “same possibility for
growth as a tree trunk”). Students involved in this proposal
for Boston Bay were George Pillorge, Edward Haladay, Ted
Niederman. and Gustave Solomons, Jr.
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4 Housing for Tokyo is individually built on platforms located at every third level of the triangular structures.

166

6 Section of MIT Community for 25,000.




5 An MIT project, a Community for 25,000, also has a huge triangular structure into which individual units are placed.




The METABOLISM group of Japan offers a series of
proposals for an environment that will correspond to
the vital processes of life itself.

It is no coincidence that a number of interesting proposals
come from Japan. A densely populated group of islands, Japan
faces a growing urban crisis; Tokyo is already one of the
world’s super-cities.

The Metabolism group, recently formed in Japan, is con-
cerned with creating a human environment that will correspond
to the vital process of human life, to the growth and decay cycle
of the metabolic process. Their vision goes far beyond the
single building; their membership, in fact, is not limited to
architects. (One architect of the ‘group, however—Kurokawa—
was part of the Tange Team’s plan to utilize Tokyo Bay.)

Among Metabolism’s “proposals for a new urbanism,” first
published in 1960 in their small book by that name, is Marine
City, by the architect Kiyonori Kikutake (1). The Industrial
Revolution, he says, abolished man’s connection with the land
and his dependence on it. Marine City is a fully industrialized
entity that is likewise free of the land. Its concrete cylinder
contains a manufacturing plant within it, making prefabricated
units to be inserted into the exterior of the shaft. Kikutake
explains that the city does not need to be anchored; it can
cruise to any location where it is needed. And if it should
become an “unsatisfactory unit for community,” it can be
moved out to sea and sunk “without the least hesitation.”

Noboru Kawazoe, talking about “material and man” in this
same publication, writes: “There is no fixed form in the ever-
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developing world. We hope to create something which even in
destruction will cause a subsequent new creation. The ‘some-
thing’ must be found in the form of the cities we are going to
make—cities constantly undergoing the process of metabolism.”

Noriaki Kurokawa’s view of the future is also one of change
in every aspect. In his words, “A living unit is now based on
only one generation and will eventually change into a per-
person unit. With the change in working conditions, working
hours will be shortened. People will have three or four days
for recreation. To have one’s roots in the city will in itself be
meaningless.” In his Wall City (2, 3), Kurokawa suggests that
“separation of living space into fixed living space and movable
living space will be the decisive element of urban life.” The
units for living, fixed and movable, are attached to an equip-
ment wall; on the other side of the wall are office units. The
wall, in effect, becomes “artificial ground.” Like the MIT
students’ community (previous page), this project seeks to
reconcile the human scale of living with the mass-human scale
of transportation.

Another of Kurokawa’s projects, Helix City (4, 5), has living
units grouped into an immense fan-shaped structure that he
calls a “basic cell” of urbanism. Instead of a master plan, which
is authoritarian, he is looking for a master system, which is
evolutionary. The transportation system here, which includes
monorail, is integrated with the helicoidal towers. The project
was conceived for a busy part of Tokyo; since ground area of
the towers is small, demolition of existing buildings would be
minimal. A helix form is also used in ‘a scheme Kurokawa
proposes to be built over water.
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YONA FRIEDMAN’S Spatial Town grew from his con-
~ cept of mobile architecture—adaptability to “changing
- 7 needs of an ever-changing society.”

In an age of fast-moving transportation and communication,
the far sides of the world are tending to become more and more
alike. Thus the architect-planner Yona Friedman—Hungarian-
born, Israeli-trained, and now living in Paris—thinks in some-
what the same terms as the architects of the Metabolism group.

The study group founded by Friedman in 1957 was called
le Groupe d’Etude &’ Architecture Mobile. He clarifies the con-
cept in this way: “The term ‘mobile architecture’ does not mean
mobility of the whole construction, but rather adaptability to
the changing needs of an ever-changing society. In this way,

mobile architecture is the expression of a constantly changing

structure of society.”
The application of this principle is his Spatial Town, wherein
a uniform and continuous skeleton is elevated on pilotis (1, 2).

The skeleton is a many-layered space-frame supported every
200-250 ft. This “infrastructure, or technical basis of the town”
provides rectangular voids (about 300-400 sq ft) into which
apartments (dwellings, offices, etc.) can be placed. Apartments
can have any interior configuration, can be grouped and re-
grouped into any urban pattern. The city can be placed over
any existing landscape or cityscape, and the land underneath
ultimately utilized for any purpose. Most important is the
three-dimensional implication: “As the different levels remain
technically and functionally independent of one another, the
planning of the town can be different on any level.” Friedman
envisions the possibility of having “a civic center over an
industrial zone, habitations over a shopping center, etc.”
There is the same sense of long-term and short-term elements
as in Tange’s thinking. In a lecture given at Harvard early this
year, Friedman said: “Obviously enough, these objective
elements (the infrastructure) don’t decide the character of the
town. The character of a town should be decided in an intuitive
way, by the habitants themselves (as in the historical past)
2 Spatial Town can be placed over any existing townscape. or by their trustees. Now this intuitive decision is as unstable
and temporary as any political decision—for instance, the
| election of the President. But, as the constitution of the state
N does not change at every election, so the infrastructure can
stay fixed even in the case of changing intuitive or artistic
physical planning.”
- - e Space is everywhere in Spatial Town. There is free space
under the grid, which stands some 50 ft off the ground; there
is free space in the grid itself, since many modules (approxi-
o \ mately 10 ft vertically x 20 ft horizontallyj remain open; there
i is free space on the upper surface of the grid, for shops,
. promenades, and public facilities.
' ‘ ) Applying the theory to Paris, Friedman proposes to triple its
density by building Paris Spatial over the existing capital (3).

- - A great part of the existing town could be preserved, since this
. construction does not entail prior demolition of buildings now
I T ] n on the land. Where rebuilding is anticipated, the Spatial Town
N % ! ! provides four simple steps toward this end: (1) build the
3 \ / . / space-frame over slums destined for demolition; (2) install
. slum tenants in the new overhead town; (3) demolish the
T now-empty slums; (4) reconstruct new buildings on the ground.
" e AV IS A4
O N Wi/ 7 .
4 \ 3 Paris Spatial applies these principles to the city of Paris.




HolHHAY

. _ANDRDNUNG DEN _KONSTRUKTION R
(N DEN HGFEN, NUGZFLAGHEN . ... . < e, LN ]
[y PAMSHEN ENGEHANGT L Y o : Vet
*k,-;“ A ; Sl N\ ¥ b'/ v\ > Y\
R ki < N ,
. RANKENGENACHSE . HOUHTRASE il
SALS SONNEN -UND e : J ;
N - SKHTHUTZ 1M . VERPUHIUNG oo -3
Y 3w . KONSTRUKTIONSGITTER, PER swnu&.nqm/ VR ¢
. e . STATISGHEN ANF 2L T :

1 Spatial City is a labyrinth of structural space that is “systemized, prefabricated, demountable, multifunctional.”

2 Bridge over the English Channel is a vast Spatial City.

ECKHARD SCHULZE-FIELITZ calls his Spatial City
“a science fiction of town planning” that is, however,
technically feasible today.

In both his statements and his projects, Eckhard Schulze-Fielitz
makes the same assumptions about planning that Yona Fried-
man does. Even the terms are similar. Schulze-Fielitz defines
his Spatial City as ‘“a labyrinth of structural space, systema-
tized, prefabricated, demountable, developing or contracting,
adaptable, multi-functional.” The young German architect has
been a member of Friedman’s Mobile Architecture group since
1961, and in fact has collaborated with Friedman on one of
the works shown on these pages.

Schulze-Fielitz states the rational foundation of Spatial City
in these words: “In a free society, a perfect plan is neither
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3 Industrial facilities would also be part of the Channel bridge.

possible nor desirable; it would signify an anticipation of
unforeseen developments. The Spatial City, on the contrary,
is a conglomeration of diverse spatial structures which adapt
themselves gradually to the needs of the city.”

The “man-made nature” concept of Tange’s is present here
too. In Schulze-Fielitz’s words, “The Spatial City accompanies
the profile of the countryside like a crystal vein; it is itself
a countryside comparable to that born of geological formations,
with mountains and valleys, gorges and high plateaus, com-
parable also to the leafy zone of a forest where the branches,
making light and shade, create their most beautiful outline.”
His drawings show the variety in nature, and the potentialities
for adapting Spatial City to a varied terrain (1).

Thus far, he has adapted these principles to a number of
different projects. The scheme for bridging the English
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4 Project for the university at Bochum has space that can be expanded in every direction.

5 Irregular outline in the Bochum university project.

6 A hypothetical city that is organized on a coordinated network.

Channel (2, 3), done in collaboration with Yona Friedman, is
perhaps the most ambitious. Here is a linear Spatial City, which
even incorporates harbor installations into it. The height re-
quired by the great spans makes a vast cubage available for
such facilities; the width of the structure offers stability against
winds. Financial strength would be achieved through industry,
harbor income, and tourism.

A more modest proposal is the competition entry for the
university at Bochum (4, 5). The prefabricated space frames
make a continuous structure which would be filled according
to need: expansion is possible in every direction. Internal
streets, steps, plazas, galleries, are part of the spatial possi-
bilities. Underneath are greenery, water, traffic, sports.

Also interesting are his experiments with the hypothetical
form of a city—using the adaptable space frame to develop a
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coordinated network for any desired occupancy (6).

In the mind of Schulze-Fielitz, the Spatial City—‘science
fiction of town planning”—could be realized today. We have
technical and material means far superior to previous epochs:
all that remains are changes in social, juridical, and govern-
mental areas. For instance, since land is fast becoming a scarce
and high-priced commodity, it is suggested that the spatial
units themselves be owned (or rented), instead of the land.
As for the details of mobile architecture, they are a curious
mixture of the far-out and the near-at-hand. The system gives
the possibility of complete climatization and of complete
utilization of prefabrication methods (with “building blocks”
for each apartment available from department stores). But for
an America Spatial City, proposed by Schulze-Fielitz, the
individual apartment would be a “do-it-yourself” project.
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The Inter-Settlement by WALTER JONAS isolates each
individual home from the outside world and provides
a well-defined community within.

While the pyramids and cones in one of Schulze-Fielitz’s studies
(6, previous page) may look similar to the conical elements in
Walter Jonas’-vision, their rational basis is quite different. Each
proposal develops from a different view of urban society and
urban structure. The Swiss artist-painter, Jonas, places less
emphasis on providing for an unpredictable future than on
correcting present ills; and although he designs in futuristic
terms, he would seem to be trying to recapture the closed
structure of an earlier day when these ills did not exist.
Jonas sees the growth of population (and urban population,
in particular) as creating certain imperatives for planning:

1 Three settlements, with full community facilities, make a sub-city.

(1) to control traffic; (2) to use the land economically; and
(3) to meet hygienic needs for light, air, and green space. Pri-
marily, however, he is concerned with restoring the “neighborly
group life”—the “positive community spirit”-—which, in his
opinion, has been destroyed by the automobile and ribbon de-
velopment. He suggests a well-defined limit to the size of the
group—*“about 300 families, where everybody knows everybody.”

The individual’s home, he believes, should offer “a complete
change and isolation from the outside world, from bustle and
movement. It is just in the hectic restlessness of technological
civilization with its dangers for body and soul that a man needs
to have ‘a place of his own.” For this reason, every centrifugal
conception of a building with windows facing outwards was
eliminated right from the start.”

This led Jonas to “a funnel-shaped arrangement for a modern

2 Ample space at ground level for traffic.

@’-:—4[- 3 Each unit has its own terraced garden.
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tall building with the individual dwellings arranged around a
central patio.” His /nter-Settlement is thus “an inverted hollow
cone, or possibly a four-sided pyramid.” The upper two-thirds
becomes an amphitheater, with houses terraced out like theater
boxes (1). The floor of the arena is a huge garden some 200 ft
in diameter, below which are the shops, cinemas, and other
facilities not needing natural light. Since each house also has
its own garden, the result is “a sort of garden city inside the
structure” (3). The distance across the top of the cone is 600 ft,
based on building machinery currently available. Population
of each cone is approximately 2000.

Internal transportation consists of “sloping lifts, escalators,
and circular travelaters.” Wide bridges along the top link
several Inter-Settlements together (three settlements, contain-
ing full community facilities, make up an entity that is com-
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plete in terms of “design, sociology, transport, and economy”).
Since Inter-Settlement takes little space where it touches the
ground, and requires support only at vast distances, there is
ample space at ground level for the main highways (2, 4). In
fact, says Jonas, there is “so much space available for mechani-
cal transport such as cars, trams, and buses that such compli-
cated and expensive installations as underground railways and
car-parks, etc., would not be necessary.”

Construction advantages, he suggests, are the low center of
gravity, great rigidity, and resistance to earthquakes and wind.
Because the terrace-rings carry the full load, individual homes
can be built of interchangeable prefabricated elements. “The
idea is not to place prefabricated houses as finished units
around the terraces,” but to give people freedom of choice in
composing a modifiable unit from standardized elements.
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1 Jonas envisions the funnel-shaped Inter-Settlement in a variety of landscape settings.




Combining many similar elements into lively groups
of buildings, JAN LUBICZ-NYCZ believes that future
cities will become “groupings of large containers.”

The inverted cone by Jonas (previous page) is a closed form,
finite and complete. So too, despite first impressions, is the
poetic creation by Jan Lubicz-Nycz, a free-form ziggurat that
swoops up into a tapering tower. To be sure, there is a futur-
istic quality here, it is almost a lunar landscape; and the profile
of his later designs looks very much like the graph of a hyper-
bolic equation, with the lines approaching but never reaching
infinity. However, each of his projects is based on a particular
competition program and there would seem to be little room
for flexibility within or beyond the specific proposal. Also, he
takes little advantage of new technology. The pertinence of the
Lubicz-Nycz designs, rather, is their implicit suggestion for
making a variety of similar elements into a cityscape that is
lively, rich, even magnificent.

Lubicz-Nycz deplores the desecration of the environment that,
in his mind, began with the Industrial Revolution. The “dignity
and magnificence . . . the richness and eloquence [of the past]
. . . have not been equalled in aesthetic, spiritual, and human
values by edifices that belong to the contemporary scene.”

Seaching for “a more meaningful organization of urban en-
vironment” and “appropriate forms of human habitat,” he
suggests the direction in which architecture must move. There
must no longer be “isolated buildings with separate frontages,
but an organic structure that is like a shell—the shell of
humanity, of our way of life. This shell encompasses and gives

shelter to a multiplicity of occupancies brought together, is
capable of coping with changes or variations within its form
and is based in its conception on the more permanent and
fundamental sides of life that are universal, ageless, and un-
changing in their biological, social, and spiritual aspects—not
succumbing to the passing and superficial.”

This leads him to a design process that “transcends the
scope of architecture or urban design.” He calls it “Urbatec-
ture” and defines it as “an art or skill that would (generally
speaking) develop structures to house the city in a somewhat
similar way as a building is developed to house a specific
occupancy.” (This is not to be confused with “Total Architec-
ture,” says Lubicz-Nycz, which, according to him, is “the most
unfortunate and inappropriate juxtaposition of terms, with its
political connotations of force, suggesting complete control of
environment, leaving no place for individuality, mistake, non-
conformity, oddity or just-plain uselessness, caprice or frivolity,
which also are part of life.”)

There has been no lack of recognition for this young Polish
architect. who emigrated to the U.S. in 1958; and a steady
progression of his ideas can be read in his award-winning
projects. In 1960, his proposal for the Golden Gateway develop-
ment (1) was hailed, by, among others, Louis Kahn, one of
the architects on the advisory panels to the city of San Fran-
cisco. Lubicz-Nycz himself said that architecture must be “a
willful and positive element, not faceless and indifferent.”
Although unorthodox in design—2135 apartments in one cruci-
form plan—the project is simply a group of 11 towers of
varying height joined together. Associated with Lubicz-Nycz on



this project were John Collier and Philip Langley.

In 1961, his Diamond Heights project (2), also for San
Francisco. had 990 apartments located in 8 structures, with
cellular units formed by vertical cross-walls and horizontal
flat-slabs. In this aesthetic solution, there is relevance to the
problems of combining repetitive elements manufactured by
any method. Associates here were John Karfo, Mario J. Ciampi,
and Marquis & Stoller.

The project that received a National Merit Award in the
1962 Ruberoid competition (3) has towers containing 1000
units. “It is becoming apparent,” said the architect, “that the
concept of architecture as we know it now, dealing with a par-
ticular building . . . will change in the future . . . to concern
itself with housing parts of or a whole city.”

In the 1963 competition for renewing part of Tel Aviv-Jaffa,
with Louis Kahn on the jury, Lubicz-Nycz (and Donald P.
Reay as consultant) won second prize (4). He reiterated: “It
is this designer’s belief that cities . . . will become groupings of
large containers, rather than the aggregation of small build-
ings. Containers will grow along the line of broadly established
patterns until they reach maturity.” The towers have multi-use
occupancy—commercial, cultural, residential-—and in formal
terms represent a continuing refinement of his earlier work. A

new and significant element in this project is the waterfront
area of about 3000 dwelling units (and ancillary services).
These are “envisaged as a series of types of buildings, to some
extent repetitive, but their relation to one another varying, thus
forming a continuous variety of spaces.” As Lubicz-Nycz says,
“A city or a building without spirit is not worth living in.”

3 National Merit Award in the 1962-Ruberoid competition.

4 Second prize in the competition to renew part of Tel Aviv.




FUMIHIKO MAK!'s Group Form is an attempt to
create a total image and at the same time maintain
the identity of individual elements.

An architect very much concerned with the form of the city—
and with the problem of reconciling technology and human
values—is Fumihiko Maki. A member of the Metabolism group,
which published a brief section on his Group-Form in 1960,
Maki has been developing this theory more recently at Wash-
ington University in St. Louis. Two “working papers” were
prepared while he was there in 1961 and 1962; and now, as
Associate Professor of Architecture at Harvard, he and Har-
vard’s urban-design students are exploring the theory further.

Maki stresses the visual aspect of cities, but behind it he is
well aware of the nonvisual forces: “Cities today tend to be
visually and physically confused. They are monotonous pat-
terns of static elements. They lack visual and physical character
consonant with the functions and technology which compose
them. They also lack elasticity and flexibility. Our cities must
change as social and economic use dictate, and yet they must
not be ‘temporary’ in the worst visual sense.”

In analyzing the problem of urban design, Maki distinguishes
three approaches. The first is what he calls the compositional
approach, with design proceeding from a two-dimensional lay-
out of buildings to an exercise in composing them on the site.
Chandigarh and Brasilia are examples, as also are many urban-
renewal schemes. It is often a valid approach, he believes,
but it “may tend to widen a discrepancy between evolving
social organism and its physical statement,” particularly if the
approach is combined with the master-plan concept, which is
difficult to justify.

Megastructure, Maki’s second categorization, is defined by
him as “a large frame in which all the functions of a city or
part of a city are housed.” One of the earliest megastructures
was Le Corbusier’s plan for Rio, in 1929, and one of the most
interesting developments of megaform, according to Maki, is
the MIT student project of 1959 (page 166). Discussing the
drawbacks of the megaform approach, Maki suggests that
“sometimes, the impact and momentum of technology become
so great that a change occurs in the basic skeleton of social
and physical structure.” The megaform could then become
“rapidly obsolete” and “a great weight about the neck of urban
society.” Another objection: “Inherent in the megastructure
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concept, along with a certain static nature, is the suggestion
that many and diverse functions may beneficially be concen-
trated in one place. A large frame implies some utility in
combination and concentration of function. That utility is
sometimes only apparent. We frequently confuse the potential
that technology offers with a kind of compulsion to ‘use it
fully.””

“Perhaps the real freedom of choice that technology offers
can best be understood in a system which allows even more
flexibility and choice over the short-term cycle than does mega-
structure,” writes Maki. “The ideal,” he suggests, “is a kind of
master form, which can move into ever-new states of equilib-
rium and yet maintain visual consistency and a sense of con-
tinuing order in the long run. . . . Group-Form is an effort to
create a new total image to express the vitality of our society,
at the same time embracing individuality and retaining the
identity of individual elements. . . . Forms in Group-Form
have their own link, whether expressed or latent, so that they
may grow in a system. . . . The vital image of Group-Form
derives from a dynamic equilibrium of generative elements, not
a composition of stylized and finished objects” (1).

To investigate these principles further, Maki (and Masato
Ohtaka, who was co-author of the first Group-Form paper) pro-
posed a pilot project for the redevelopment of Shinjuku (2),
a large commercial and amusement district in Tokyo. In their
description: “Shopping, amusement, and office blocks are ex-
pandable. The over-all form is somewhat loose. We call this
‘master form.” The master form is not a static composition, but
is a state of equilibrium sustained by given elements.” Master
form is always more elastic, and more enduring in the face
of societal change, than master plan.

Elements and systems are developed according to themes
reflecting the activity and energy of life. In the amusement
squares, for instance, the theme is ‘“gathering”—the plaza
forms a center about which the various theaters cluster like
flower petals. The image remains a total one, even though
individual parts may be designed by different architects. In the
shopping centers, the theme is “milling”—vertical service
shafts are the only permanent elements, around which “floors
will be extended freely vertically and horizontally” depending
upon the needs at the time. In the “office town,” the main con-
sideration is ‘“vista”—the towers have various sizes, heights,
and cantilevered elements for making “dynamic vistas.”
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To SHADRACH WO0O0DS, of Candilis, Josic & Woads,
“the structure of a city lies not in its geometry but in
the human activities within it.”

Like Maki, the firm of Candilis, Josic & Woods also seeks a
city that will provide for the richest interaction of free indi-
viduals, and at the same time permit the growth and change
that is essential to life. (Two members of this Paris firm—
Georges Candilis and Shadrach Woods—are with Team 10, the
group that is also investigating these same problems). Explain-
ing one of their projects, they wrote: “Men create cities in
order to conjugate their efforts and coordinate their activities
in such a way that the whole of their life together may become
greater than the sum of their lives apart. If the city is to
fulfill its promises it must be able to adapt itself constantly
to the changing forms and intensities of human intercourse.”

Woods elaborated on this approach in a recent lecture in
St. Louis, to architecture students at Washington University.
“The function of art,” he said (including architecture), “is
illumination.” And this illumination of society, when “fed back
into the society, produces change. I would not argue whether
this is good or bad, because as is everything in this world, it
is both good and bad. But T would argue that the function of
art is to produce change. What is positive is that which en-
courages change, while that which discourages change is nega-
tive. This may appear to equate change with good; such is not
my intention. I equate change with life: the principle of life
is change.”

Woods says, “The scale of human relationships today is
such, it is so vast and they are so thin, that the visual disci-
plines alone are no longer adequate to express these relation-
ships. . . . I insist on this visual aspect of architecture, but the
fact is that we experience and use buildings in many ways,
we don’t only look at them. . . . Other systems, beyond the
visual, are required to illuminate those relationships and forces
which are the structure of our cities.”

By discovering the “hidden relationships” operating in human
association, it should be possible, says Woods, to bring a greater
clarity and identity than possible with “plastic or spatial ar-
rangements alone.” And since change is the basic and organic
principle of life, change should become “one of the basic con-
ditions of design.” Thus one cannot begin with the discovery,
or invention, of form. The structure of a city “lies not in its
geometry but in the human activities within it.” (The plastic
manifestation is certainly not incidental, though. “It is, of
course, the most important part, since it is all that remains
as evidence of our intentions.”)

Out of the search for a structuring device of real viability,
came a linear organization and the idea of stem. “A line is
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open-ended, it has no dimension, it can change direction at
will.” Dwellings become cells which attach themselves to the
stem; the stem, in fact, generates cells. The stem, then, is no
“simple linking mechanism between additive cells, but a gen-
erator of habitat, providing an environment in which the cells
can function.” The two scales of speed—pedestrian and auto-
mobile—are reconciled by conceiving of them as meeting only
at points, never in lines. The man on foot will go directly to
his destination, while the auto can go around the longer way.
There are points along the stem where private transport has
access, and these become logical places of entry into the dwell-
ing complex. But the stem remains a pedestrian way—"a street,
not a road.” Three miles from Toulouse, in the new satellite
city of Le Mirail, the Candilis, Josic & Woods plan organized
on the stem principle is already under construction.

The stem principle also finds expression in the 1962 plan
for a new sector of Bilbao, a city in northern Spain (1). The
stems follow the crests of the hills, with automobiles confined
to the valleys. Density of the project is controlled as needed,
by controlling the intensity of activities along the stem. It is
“less a plan than a way of planning,” and even the forms are
not necessarily those that different architects would create over
a period of years.

Belleville, in the French Alps (rext page), is to be a 25,000-
bed ski-resort—part of the government’s program for mass-
leisure facilities. In the Candilis, Josic & Woods entry, all
buildings are prefabricated. They are of two types—6-8 story
structures for dorms and hotel rooms, and a continuous one-
story structure, following the shape of the slope, for apartments
and additional hotel rooms (2). There are four dwelling areas
and an administrative center. A monorail would serve the entire
valley, and thus do away with the dangers of avalanche and
problems of snow removal along the road to the nearest city
15 miles away; the monorail would also serve to leave the
snowy hillside intact for skiers. From the monorail stations, a
system of escalators, travelators, and elevators would serve the
buildings. Associates on this project were Charlotte Perriand,
Henri Piot, Jean Prouvé, and Ren Suzuki.

The 1963 proposal for the reconstruction of the center of
Frankfurt is a further expression of the city as a living, chang-
ing organism (3, 4, 5, 6). It is an attempt to “re-establish the
scale” of the older city that is adjacent to it in space, while
it provides for the unforeseen needs of the future city, adjacent
to it in time. The system here is a multilevel gridwork. The
main grid contains mechanical services; while a secondary
structural grid, inserted into it, is only built when and where
it is needed. “No more can we think of planning in the static
terms of 3-D space, when we realize that we live in a 4-D
world,” Woods told the students at Washington University.
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1 The new sector of Bilbao, in northern Spain, uses the stem principle, which is diagrammed below.
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2 One of four dwelling areas proposed for Belleville ski resort.
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3 Frankfurt renewal: a simplicity of forms against the historic monuments.
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4 Frankfurt renewal: a harmonious relationship through Modulor dimensioning.




5 Frankfurt renewal: natural light reaches to all levels. ‘
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In the high-rise system by JORDAN GARY MERTZ,
articulated and independent units maintain their
individuality within the total structure.

Jordan Gary Mertz, a young New York architect who worked
with Eero Saarinen on the TWA and Dulles terminals, has
developed what he terms “a completely new approach for
repetitive housing.” It aims to overcome the usual (visual)
failings of multiple dwellings—dullness and dreariness—while
at the zame time using prefabrication techniques to advantage.

Mertz proposes a building made up of articulated and inde-
pendent units that maintain their individuality and variety
within the total structure. The system has complete flexibility,
suggesting any length or height. any combinations or variations.
(See p. 149. Auvcusr 1964 P/A. for a down-to-earth version of
the proposal.)

Column supports are hollow cast-in-place concrete, housing
all elevators, stairs. ductwork, incinerators, and mail chutes.
Between these cores are the apartment units, precast at the
site and lifted into place whole. Each unit is glass-walled, floor
to ceiling. at two opposite exposures. The apartments are like
floor-through brownstones: living and dining areas at one end,
bedrooms at the other. and—as a buffer in the center—kitchens,
bathrooms. and closets, all prefabricated as whole units.
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The Christie-Lew-Loverud OMNIHABITATION, a stu-
dent project done at Harvard, estahblishes a permanent
matrix to be filled with housing as needed.

In 1961, three students at Harvard Graduate School of Design
proposed what they call “Omnihabitation: a universal housing
solution.” They do not claim that it is a panacea for all housing
ills, but rather that it can be “a tool which has a universal
application when used as it is intended.” One such applica-
tion is for high-density satellite communities in the unspoiled
exurbs, giving amenities long sought in the new “irreparably
debauched” suburbs.

The Omnihabitation maintains the separate identity of dwell-
ing unit and superstructure “like bottles in a bottle rack.” The
matrix (bottle rack) is considered a permanent structure, made
of slip-formed and precast elements, to be filled with housing
units as needed. The units are of many types—simplex, duplex,
or triplex—to be chosen from a catalog according to an elabo-
rate system that pinpoints the needs of many family types.
Also, each dwelling can be changed with changing family needs.

The Omnipanel system of standardized prefabricated com-
ponents consists of structural plastic sandwich panels, with
different cores making them suitable for floor and ceiling slabs,
exterior bearing walls, and interior partitions. The panels are
capable of being combined in numerous ways; dimensions are
based on the Modulor system of proportions (1). In both its
panels and its joining techniques, the Omnipanel system uses
plastics, which can be specially formulated for specific func-
tions—and which lend themselves to a machine technology in
ways that natural materials can not.

In the concluding pages of their report, these students sug-
gest a PVC Capsule, completely fabricated in the factory, for
the transient housing demands of a mobile society. Their
sketches suggest how a matrix of varied design can receive
either Omnipanel or PVC dwellings (2). The students were
Alden Christie, Eugene Lew, and Robert Loverud. Consulting
engineers were Professor Albert G. H. Dietz of MIT, and
William J. LeMessurier.

188

1 Units are constructed by combining, as needed, any number of the 35 standard sandwich panels.




4

2 A variety of forms is possible; here, two ziggurats.




3 A row is staggered by using different floor plans with different entry locations.

The apartment project by NORIAKI KUROKAWA has
great richness of form, despite the fact that all units
are standardized and mass-produced.

Noriaki Kurokawa feels that both quality and quantity are
vital concerns of architecture today. He does not think, how-
ever, that the necessary mass production of housing can be
patterned after the mass production of automobiles, because
of the difference in their length of life. With cars, the replace-
ment of parts is more important; with houses, it is the wide
selectivity among a variety of products (1). Nevertheless, he
combines aspects of each—the kitchen and bathroom units,
molded from plastic, are expected to have a shorter life than
other “space units” (living rooms, bedrooms, etc.). In his
words, he is in pursuit of “metabolic space” (see page 168).
Kurokawa believes that the technique of joining is not just
one of combining, but also one of separating. The staircases
of this project are precisely this kind of combining-and-
separating device; a row of apartments is articulated by them
and can be staggered by using different floor plans with differ-
ent entry locations (2, 3, 4). Plans are based on traditional
mat sizes (5). It is an all-dry system, utilizing precast-concrete
elements; even the balconies are precast clip-on units.

190 Aesthetics and Technology of Preassembly

4 The resulting richness of form.
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5 Kitchen and bathroom units, molded from plastic, are expected to have a shorter life than other “space units.”
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been marginal, at best, in Western Europe.
The prefabricated buildings as a group
are architecturally no more distinguished
or exciting then contemporaneous tradi-
tional buildings. They certainly display
no significantly greater refinement of
finish or mechanical performance. In
some cases, the appearance and perform-
ance are inferior.

The bulk of the work in industrializa-
tion of complete buildings has been in
the fields of housing and schools. The
people directly concerned with these
projects are in agreement that costs are
generally of an equal magnitude, some-
times more, and never greater than 10
per cent less than conventional buildings.
Although the actual construction time on
the building site of most of the building
systems is dramatically less than the
normal construction time, the over-all
time from order to completion is, in most
cases, of the same magnitude of duration
as conventional techniques.

Labor Shortage

However, the use of industrialized con-
struction is spreading widely and it is the
fourth advantage that is at the root of
this. The universal theme that runs
through all analyses of the necessity for
industrialized building is “labor short-
age.” After World War II, Europe was
left with extensive destruction of build-
ings, loss of five years or more of building
effort, and a tragically induced loss of
young men. Government authorities, pro-
fessional people, and contractors, all
working in their own spheres to produce
the needed buildings, faced constantly the
limitations imposed by the slowness of
hand labor. As the late 1940’s became
the early 1950’s and as capital became
available for more building projects, the
situation became more severe. Men were
not flocking to the building industry, but
were seeking factory jobs and white collar
jobs with their advantages of steady em-
ployment, better working conditions, and
greater prestige.

The painful need for new housing and
schools existed. the financial and material
resources to fill some of this need existed,
but the productive capacity of the build-
ing industry did not. In Denmark, the
situation is still critical enough so that the
government has to issue licenses for build-
ings to insure that the scarce labor re-
sources are used on what are felt to be
the most socially necessary.

Therefore, government officials, profes-
sionals, and contractors turned to ways of
increasing output per scarce labor hour
invested. In Britain, various local govern-
mental authorities and the national gov-

ernment commissioned the development
of industrialized building systems. In
Denmark, the government encouraged
these systems by granting better financing
and, in certain cases, by refusing to give
licenses to projects that used conventional
techniques. In other European countries,
similar patterns of government action
prevailed.

Contractors, such as Larsen & Nielsen
of Denmark, and Camus of France, de-
veloped their own industrialized systems
and found that they could enter the
market competitively against traditional
building and win contracts. Proprietary
systems now exist by the dozen in almost
all countries. Since much of the housing
work has government-insured financing,
and since all of the schools are built by
government agencies, the private financial
institutions have felt generally secure
about lending money for buildings con-
structed with these new techniques. Their
traditional conservatism has not been
much of an obstacle for this reason. More
of an obstacle has been the unwillingness
of the labor unions to revise their prac-
tices to accommodate these new tech-
niques, although in Sweden, and in Den-
mark, certain unions have formed build-
ing societies and actually constructed
industrialized buildings, at the same time

as the union membership was engaged in.

traditional buildings.

In design, structural engineers have
been in the vanguard. The appeal of effi-
ciency, mechanization, and economy is
quite attractive to the engineering mind.
With some exceptions, architects have
been disinterested or disapproving, ex-
pressing frequently the sentiment that the
industrialization of building is going to
deprive them of their occupation.

Some of the “building systems” that
are the products of this development have
been evolved by individual professionals
and co-operative building societies, but
most systems are the property of large
contracting firms. Five such systems, typi-
cal ones, will be described in detail later,
but first some general description of
trends and common problems is in order.

Today’s Trends

The principal building type is the long
slab block. It is a walk up under six
stories (1). Twenty-two story towers and
tower slabs (2), Y-shaped (3) and
curved buildings (4) have also been built.
The access to the units has been made
by balcony, by long corridors, and by
closely spaced stairs and entry halls.
Balconies are frequently used, both pro-
jecting and recessed. Site planning has
been undistinguished, with little or no

—

1 Long slab block; Coignetsysiem. France

2 22-story tower; Camus system, France

L -
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4 ('urved buz[dmg, Larsen & ’\zelsen Denmark



6 Box frame; Coignet

7 Wall elements; Larsen & Nielsen
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attempt to form useful and beautiful out-
door spaces with the buildings except for
a few fine Danish projects. The living
units themselves have small rooms, dis-
tinctly separated from one another in the
European tradition. All apartments have
completely equipped kitchens and bath-
rooms.

The block form resting squatly on the
ground is not an exciting shape, and in
all but a few cases the design is pedes-
trian. In these few cases, notably in Den-
mark, the designers are becoming aware
that the large units give a new scale and
a new texture to the fabric of the build-
ing, and are willing to express this (5).

Structurally, the commonest type is the
box frame (6), which has bearing cross-
walls every 10 or 12 ft, with floor slabs
spanning between. Facades are generally
nonstructural. The wall elements are
normally precast-concrete slabs one story
in height, 4 to 7 in. thick, 4 to 21 ft long,
and weigh from 1 to 10 tons (7). Floor
elements are 6 to 7 in. thick, 10 to 15 ft
long (parallel to their span), 4 to 21 ft
wide (perpendicular to their span), and
weigh from 2 to 10 tons (8). They are
sometimes solid and sometimes made with
cylindrical voids.

Most European codes prescribe, with
great humanity, maximums for sound
transmission between apartment units. So
far, the least expensive way to achieve
this has been through dense concrete con-
struction. Since these heavy walls can also
be used for bearing, precast-column and
beam-frame systems (9) are much in the
minority, although a few have been suc-
cessfully used in Sweden and Denmark.

The Swedes are now working on a sys-
tem using entire precast rooms, complete
with floor, ceiling, and walls stacked like
shoeboxes, which is the ultimate develop-
ment of this type of structure (10). When
delivered, these rooms are complete with
exterior walls, glazing, doors, floor finish,
and wallpaper.

Exterior wall panels, generally non-
load-bearing, but not always, have been
made in timber-framed panels (11). Con-
crete sandwich panels, however, with a
layer of rigid insulation between two
outer layers of concrete, are the most com-
mon type. They arrive complete with an
integral exterior finish—or a factory-
applied material such as ceramic tile,
window frames, and glazing.

One of the principal problems, natu-
rally enough, occurs at the fagade joint.
The interior joints have to accept the
rather large tolerances that result in pro-
ducing single units that may be as much
as 21 ft long; the fagade, however, has
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to accommodate these large tolerances in
addition to being water- and wind-tight.
The most successful joint is the open.
dry. drained joint (12) developed by the
Danes and characteristic of the Larsen &
Nielsen system discussed below.

Almost universally, the interior finishes
are dry. When cast, the wall panels and
the bottom of the floor panels are made
smooth and flat. When the tiny surface
imperfections are filled, they are ready
for conventional painting or papering; a
variety of thick, paint-like surface coat-
ings has also been developed for the pur-
pose. In Scandinavia, a wood floating floor
is applied to the floor slabs, while in
France resilient tiles are commonly used.

Although convectors and radiators un-
der the windows are frequently used for
heating, the most common method em-
ploys radiant coils placed in the floor
panels at the factory. Some projects have
been built with preassembled plumbing
trees and a few in France and in Sweden
have installed complete bathrooms, pre-
assembled in a concrete box which forms
the floor and walls of the room. A Swedish
company, Skanska Cementgjuteriet, has
in mass production a complete bathroom-
kitchen-heater room unit for single-family
houses. The unit, called the “heart,”
weighs 10 tons (13); in spite of this,
they have been sold and shipped for use
in locations quite remote from the factory.
Some experimentation has been conducted
to adapt the “heart” to multifamily build-
ings, but it is not yet in commercial pro-
duction for this use. Methods of producing
the floor, wall, and fagade panels vary
widely. At one extreme is the movable
on-site factory used by the Swedish Sundh
System, or the French Barets, to be de-
scribed in detail later, in which all panels
are made near their point of final use and
transported and placed by the same crane.
The advantages of low capital investment
and flexibility result, but with inevitable
consequences of slower productivity, less
precision, and more hand labor than the
factory-made systems. Larsen & Nielsen,
also to be discussed more fully below,
makes the panels in a ceniral factory;
however, a great deal of hand labor is
used in mold assembly, reinforcing, trans-
porting and placing concrete, and strip-
ping forms. They claim to be able to
adapt their panels to a variety of designs.
There are more highly mechanized cen-
tral factories like Coignet or Jespersen,
both reviewed below, which have great
speed and precision, but the varieties of
units they can produce are somewhat
limited. Naturally, the capital investment
is great and a large volume of production

Key to isometric {above). 1 dowel; 2 concrete column; 3 rock wool; 4 asphait;
5 floor slab; 6 cork pad; 7 floor beam; 8 dividing cavity wall; 9 joinery; 10
skirting; 11 linoleum; 12 cork underlay; 13 sprayed-on skim coat; 14 wall linoleum;
15 door lining; 16 joint coating; 17 cement mortar; 18 mosaic finish; 19-25
service ducts; 26 load-bearing concrete; 27 insulation; 28 external concrete; 29
weatherproofing; 30 synthetic rubber strip; 31 facing unit; 32 larder vent; 33
triple-pane window; 34 larder; 35 refrigerator; 36 wall cupboard; 37 wall finish;
38bhtiwg choatts sprayed skim; 39, 40 foam concrete; 41 cross ties; 42 prefab
rubbish chute.

9 Precast column and beam framing

)

12 Open, dry, drained joint; Denmark

13 Complete “heart” u}ility bath-kitchen unit; Sweden
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is essential to economical operation.

Fabrication/Erection Techniques

In most methods, preassembled reinforce-
ment cages are placed in the forms; the
concrete, frequently heated, is then poured
into the forms that are normally heated;
vibration is almost universally used; strip-
ping takes place from a minimum of two
hours in the Jespersen system to a work-
ing day in the Larsen & Nielsen system.
Generally, the floor panels are poured
horizontally and kept in that position, ex-
cept during transport when they are car-
ried leaning upright on A-frame trucks
(14). The cross-wall panels, with light
or no reinforcing, are poured, stored, and
transported vertically.

After curing for a week or two, the
off-site factory-made panels are placed
on the A-frame trucks and transported
to the factory. The French systems con-
sider a 40 to 60 mile range as the eco-
nomic maximum shipment range, although
Larsen & Nielsen, in Copenhagen, has
made and shipped by truck and water a
housing project to Hamburg, Germany,
a distance of 195 miles.

A tower crane picks the panels off the
trucks and places them on the building
(15). Exact scheduling is essential to
avoid either double handling of panels or
tie-up of the truck trailers. Special diag-
onal braces hold the wall panels erect
while grout is placed at the bottom. Floor
panels are then placed, leveled, and fixed
on top of the walls. Myriad devices for
leveling, holding, and fastening are avail-
able. Foundations are generally site-cast
in a conventional manner, but precast ter-
and bathroom floors are
widely used. The site work for the typical
radiant heating

razzo stairs

consists generally of
hooking up pipes in adjoining panels.
Plumbing is usually done in the conven-
tional manner.

The most important factory-produced
systems in France are the Camus and
Coignet systems. At once the earliest and
the largest entrant in the field of French
postwar prefabricated housing, the Ray-
mond Camus organization (16). has com-
pleted over 40.000 flats since their first
experimental work in 1949. Their fac-
tories or licensees’ factories in France.
Algeria. Russia. Germany, and the lle de
la Réunion are capable of producing 60
flats per day. New factories are in various
states of development in Argentina, Brazil.
and Great Britain. The decisive moment
for the success of the system came in
1952 when the French government, anx-
ious to develop new methods of cost- and
selected the

labor-saving construction,

Camus Company to build 4000 flats at
Nanterre just northeast of Paris. A per-
manent factory was built to produce these
flats. In the two-year span of this project,
the factory was almost completely amor-
tized. From that point on to the present,
the work of the company has been con-
stantly expanding.

Camus

The emphasis of the Camus System is on
simplicity, flexibility, and productivity.
They will study new molds for a project
as small as 200 units, Although their fac-
tory is highly mechanized (17), it does
not contain the complex machine-operated
molds of the Coignet System. Panel sizes
may be varied, but panel precision and
quality are not as high as in Coignet.
Measurement and shimming are neces-
sary during the erection process to place
the panels in their final position.

Typically, the housing units are box
frame, with all elements precast and
moved by crane into position. Facades are
concrete-polystyrene-concrete sandwiches,
at times load-bearing and at times not.
Interior walls and floors are solid, re-
inforced concrete approximately 14 cm
thick. Partitions are concrete, 7 cm thick.
Maximum panel size is 7 m long by one
story in height, weighing 7 to 714 tons.
Floors are cast in room-size units to avoid
ceiling joints and have heating pipes and
electrical conduit cast in. Door frames,
windows, and ceramic tile finishes are also
put in at the factory. Site work includes
hooking up the pipes and conduits; re-
inforcing and grouting the panel joints;
and filling and painting the concrete
panels for the interior finish. Plumb-
ing assemblies, staircases, and railings
are prefabbed in large units and site
assembled.

The Camus Factory SERPEC in the
Paris region receives its aggregates and
cement from barges on the River Seine.
which abuts the site. Concrete is mixed
the
forms by towed cart or pipeline. Forms
for the interior wall panels are in vertical
batteries that are heated for a 3-4 hr cycle
of use. Exterior sandwich panels are cast

automatically and transported to

horizontally in flat steel plate forms with
movable edges. These forms are tipped up
for demolding to avoid the use of special
reinforcement for demolding stresses and
are used in a 12-hr cycle. After curing
in the stockyard. the panels are trucked
to the site. One tower crane will erect
two apartments per day, using approxi-
mately 50 panels. The day after the panels
are hoisted and temporarily braced with
diagonal rods, the crane moves to another




section of the project and the panels are
aligned and grouted. The next two days
are allowed for the curing of the grout.
At this point, the panels are ready to
receive the next story.

Coignet

Quite different from the Camus system is
the Coignet system. Since 1951, the Coig-
net Company has produced about 16,000
dwelling units, most of which are multi-
story precast-concrete box frame build-
ings up to 16 stories high. These buildings
are produced by the most highly mecha-
nized and complex process in France. The
emphasis of the Coignet Company is on
quality and precision through the maxi-
mum use of semiautomatic machines
(18). This quality and precision is im-
pressive indeed, although their achieve-
ment involves a heavy investment in pro-
duction facilities.

The company has factories at Rouen,
Lille, Aulnay-sous-Bois, Rosny, as well
as Rotterdam and Frankfurt. All fac-
tories produce units for four flats a day
except for Lille, which produces eight
per day. In these plants, the concrete is
mixed at a central batching station, moved
mechanically to the molds, which have
placed within them all required rein-
forcing, heating pipes, wiring channels,
windows, door frames, exterior facing ma-
terials, and insulation. Both the forms
and concrete are heated. After placing
in a horizontal position, the concrete is
finished with power finishers and cured
for about 314 hrs. After this period, the
mold goes through a complex series of
motions to release the edges of the panel
and bring it to a near vertical position
(19). A crane then lifts the panel and
transports it to the curing yard. The mold
itself is a production machine, princi-
pally of steel, of great accuracy. With two
9-hr shifts, each mold is used four times
a day.

The panels, the largest of which is
7% m by 2% m and weighs 10 tons, are
trucked to the building site on special
trucks. They are placed with tower cranes,
each of which is capable of erecting two
flat~ per day. Little or no site measure-
ment ix used to place the panels, except
for the plumbing of the wall panels. They
are precise enough to be self-positioning
horizontally and vertically. The interior
wall panels have projecting lugs on top,
upon which rest the next wall panels,
so the vertical dimension is automatically
obtained. A space is left at the bottom
of the wall panels for grouting the joint.
Continuity between panels is created by
this grouting and steel lugs projecting

18 Semiautomatic mold; Coignet

19 Casting and demolding cycle; Coignet
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20 Barets'system; France
21 Prefab units (Barets) cast at site
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from the edges of the vertical panel.

Floors are solid concrete, 14 em thick.
Exterior walls are load-bearing sandwich
units, 25 cm over-all, with concrete in-
side and out and insulation between. In-
terior bearing walls are solid, reinforced
concrete 14 cm thick; nonbearing par-
titions are also solid but are 6 cm thick.
Cement or ceramic tiles are used for ex-
terior finish. The typical interior walls
have their surface voids filled; paint is
applied directly to the concrete.

Heating is generally by hot water, with
pipes pre-embedded in the floor. Elec-
trical installation on the site consists of
hooking up the ducts pre-cast in the
panels and installing the wiring. Even
roller blinds are installed in the windows
at the factories. Every effort is made to
insure that site operations are minimal
in quantity and extremely simple to
carry out.

Coignet does the entire project, includ-
ing site work. They report cost savings of
somewhere around 10 per cent over tra-
ditional construction. As an extreme ex-
ample of time saving, they cite the
example of a 40-family, 5-story dwelling
that was erected in 24 days.

Barets

Also in France, the Barets system makes
a significant use of on-site casting of
building units. The Barets System rep-
resents
consulting engineer and a licensing or-
ganization. The consulting engineer, Jean
Barets, whose office, or Bureau d’Etudes,
is called CO.F.E.BA., invented and de-
veloped the system. The licensing organi-
zation in France is called SIREC, which
holds the patents and promotes the sys-

an operation that involves a

tem. When a housing project comes into
Barets’ office. and is considered suitable
for his system, he prepares the drawings.
The contractor, who is the licensee of
SIREC, will then take these drawings and
produce the building. The Barets unit is
a different structural type than the typical
box frame (20). The bearing elements
of the buildings. which are generally slab
blocks in form, consist of precast facades
and two precast portal frames that are
on either side of the central corridor. The
floor slabs span between the bearing
facades and the portal frames. The cross
walls are nonbearing.

The prefabricated units are cast on the
site in horizontal concrete tables with

metal or wood edges, made anew for each
job. These tables are located between
the buildings (21). The same crane
handles the materials, demolds, and
places the unit (22). Since the units are
cast on site and in the open air, a fairly
small number of dwelling units can be
made to amortize the relatively low invest-
ment in plant.

The exterior walls are made of hollow
clay units with concrete cast around them.
Plaster forms the interior finish. A variety
of exterior finishes may be used, since the
entire exterior surface is formed by the
poured concrete. Voids in the clay units
provide thermal insulation. Floor slabs
are of two types: plain panels of 14-cm-
thick concrete, or thin slabs with three
ribs projecting downward. The portal
frame consists of four columns, with a
continuous beam joining them, all precast
monolithically. Joints between the panels
are filled with in-situ concrete. Reinforc-
ing bars are placed in the floor joints.
Portal frames have steel bars, protruding
from the top, which provide a shear con-
nection. Crosswalls are precast concrete.
All units, except for the channel-shaped
floor slabs, are room-sized to avoid joints.
The maximum weight of a floor slab is 7
tons, while the maximum weight of a
facade panel is 214 tons.

Windows, heating pipes, door frames,
and electrical channels are all placed in
the forms and cast with the various panels.

So far, about 29,000 flats have been
constructed or are in the planning stage.
They have been built in France, Belgium.
Germany, and Switzerland. The Barets
people claim that their system uses 20
per cent less labor than traditional con-
struction, consumes 8-10 per cent less
time, and costs 5-8 per cent less. On one
particular project, the Cité Modéle, in
Brussels, which was designed for con-
ventional in-situ concrete, the contractor
proposed the Barets system and actually
cut the cost by 4 per cent.

The leading systems in Denmark are
Larsen & Nielsen and Jespersen. both of
whose products were designed by P. E.
Malmstrom, probably the most important
engineer in the field of industrialization.

Larsen & Nielsen

The Larsen & Nielsen Company produces
multifamily dwellings from heavy, five-
ton. room-sized concrete units made in
central factories and trucked to the build-
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ing site in special vehicles. The units are
lifted from the truck by mobile crane,
placed and fixed by a crew of approxi-
mately eight men. Their Copenhagen
plant is currently producing 20 apartment
units per week (23, 24).

Production of the panels is semimecha-
nized. The factory has several rows of
tilt-up forms. Reinforcement, door frames,
window frames, electrical conduit and
boxes, and plumbing sleeves are hand-
placed in the forms. The concrete is
brought in by fork lift or crane, placed
and vibrated. All panels are cast hori-
zontally, Wall units with both faces ex-
posed are finished on one side by hand.
A one-day cycle of form use is main-
tained, with the units being moved out
to the curing yard by travelling crane.
Curing takes two weeks.

The fagade unit is a sandwich of
concrete-insulation-concrete, with a maxi-
mum size of 280 cm by 480 cm. The floor
units are 18 cm thick with cylindrical
voids having a maximum size of 240 cm
by 480 cm. Both types are reinforced.
Interior wall units are plain concrete 15
or 18 cm thick. 260 cm by 480 cm maxi-
mum size.

The resulting building is a slab block
generally one apartment in depth and
ranging from four to eight stories, al-
though the system is capable of going
higher. The structural type is box frame,
with floors spanning from cross wall to
cross wall enclosed by a nonstructural
facade. Balconies may or may not be in-
cluded. Staircases are of precast terrazzo
as a special unit; terrazzo to form bath-
room floors is added to a normal slab at
the Larsen & Nielsen factory. The flat
underside of the floor slab is left exposed
and painted as a ceiling finish. Concrete
walls are given a light filling of plaster
and can then be papered with a deco-
rative wallpaper or papered with a plain
paper and painted. There is little wet
work on the site except for placing mor-
tar in the structural joints. Floors are
wood on wood sleepers, as is traditional
in Denmark.

Due to the large size of the concrete
units, there are not many options open
to the designer of a small contract as far
as flat layout is concerned. However, since
Larsen & Nielsen do not stockpile stand-
ard units, but make every piece to order
for a particular project. the design of the
facade can have considerable variation.

It is difficult to imagine that the box
frame structural system will permit much
variation in building forms, although one
example has been produced in a gentle
curve (Bellmansgade) by making the
stair hall slightly wedge shaped. This was
done, of course, at some sacrifice to stand-
ardization. If a large enough contract—
say 500 flats—is signed, almost any flat
layout can theoretically be produced.
Larsen & Nielsen were one of the ear-
lier entrants in the field and have had
sufficient experience to develop a really
mature system with such troublesome
problems as the fagade, weatherproofing
joints, and floor-panel to wall-panel joints
well worked out. Their experience is, in
fact, a marketable commodity, for they
have licensed their system in various parts
of Europe — Taylor Woodrow-Anglican,
for example, in Britain—and they are in
direct competition with the large French
manufacturers in several other countries.

Jespersen

In a more experimental way than the
Larsen & Nielsen Company, the Jespersen
Company has just entered a new and ex-
citing phase of the industrialization of
building that has considerable promise
for the creative designer. They are just
beginning the production of building units
that do not contain within them a com-
plete building scheme, but rather are in
the category of large sized bricks that
can be used in many ways. These bricks
weigh a maximum of 214 tons. The wall
units are 260 cm high, 15 or 18 cm thick,
120, 180, 240 cm wide plain concrete.
Floor slabs are 18 cm thick, 120 cm wide,
and from 240 to 480 long in 30 cm jumps.
The floor slabs have cylindrical voids.
No facades are produced by Jespersen.

Their factory at Olstykke is mechanized
and automated to an extremely high de-
gree, and has a large production capacity
for a small plant (25, 26). The present
plan is to produce 4000 flats in five years,
although the capacity is 2000 flats a year.
The factory, which
$1.000.000.
mixing plant in the center feeds concrete

costs just under

consists of four sections. A

to a floor-slab producing unit on one side.
and to a wall-slab producing unit on the
other. The mixing of the concrete is con-
trolled by one man in a control booth,
from which he regulates the weights of
the mechanical aggregates and the auto-
matically fed-in water and cement. The




mixed concrete is moved by mechanical
bucket to the two slab-producing units.

Wall slabs are cast vertically in mul-
tiple molds. The concrete is heated to 80 C
and hot air is circulated within the steel
molds. Since both exposed surfaces of
the wall slab are against the form, no
finishing is required. Two hours after
pouring, the forms are lifted off the
casting bed and the wall units—still
in a vertical position—are mechanically
trucked through a steam curing chamber
to the curing yard. Conduit, sleeves, and
door frames can be installed in the molds
as needed.

Floors are cast in a horizontal position
in a series of steel forms which are moved
through the workshop in an oval path.
At the center of one long side of the oval
is a complex machine that inserts a series
of steel tubes into the molds to form the
hollow cores in the floors, places the con-
crete, vibrates it, and withdraws the cores
in a minute or two. The mold moves to
the next position, where the unit is hand-
finished on its top surface; it is then
moved to the steam curing chamber, which
forms the other long side of the oval.
Upon emerging from the steam curing
chamber, the floor slab is lifted from the
mold and moved to the yard. The mold
is then cleaned, oiled, and the reinforce-
ment cage is inserted, at which point it

moves again to the concrete placing
machine.

Emphasis of this plant is upon a high
level of production of standard units
which may be used in a variety of ways.
Apartment blocks of 3 to 16 stories are
to be produced. The structure is the box
frame, with floor units spanning from the
cross walls. Due to the small size of the
units, a much greater variety of flat plan-
ning and building shape is possible than
with the room-sized unit system. Two proj-
ects to be commenced are the Ballerup-
planen and the Gladsaxeplanen. Devel-
opment of this facility was based on the
fact that these two projects, comprising
almost 4000 units, would use the products
of this factory. The design drawings of
the Gladsaxeplanen in particular indicate
an architectural character of a high order.

General Observations

In the past 10 years, in Europe, only a
small step has actually been taken in the
direction of industrialization. This small
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step has been taken with the aid of
the many materials and techniques of
conventional building. The realized indus-
trialized buildings are, for the most part,
replicas of what could be done in the
old way.

At this time, in England, great interest
has been aroused in building multistory
apartments on the Continental pattern.
The London County Council, for instance,
is in the process of importing the Larsen
& Nielsen system for use on some of its
housing projects. Several private com-
panies are in the process of importing
some of the French systems. Naturally,
advantage has been taken of the previous
experience of these Continental systems
so that the investment and experimenta-
tion of development do not have to be
repeated. In England, the climate, living
patterns, and building conditions are
similar enough to allow almost a direct
importation,

As time goes on and labor costs rise,
industrialized housing is undoubtedly go-
ing to increase in proportion to con-
ventional building. The technical and
planning problems have been solved ade-
quately, as have the cost problems. A
considerable body of skill and experience
are already in existence. The potential
for lower costs with increasing volume is
tremendous in industrialized building. In
ordinary building, the costs are going the
other way—up. As the economic reasons
become more persuasive, the remaining
opposition on the part of unions, archi-
tects, governments, and financial institu-
tions will lessen. Further, greater tech-
nical refinement and improvement are to
be expected as more firms enter the field
and compete. Naturally, the more ad-
vanced people will be pushing back the
frontiers of new and lighter materials
and more effective mechanical systems.
At the moment, concrete—inexpensive,
universally available, fire-resistant, rela-
tively soundproof—is the unquestioned
choice for housing. Many schools have
been built with so-called light prefabri-
cation in steel, precast concrete frames
with light infilling, and even timber, but
the sound transmission problem has al-
most always prevented their use in hous-
ing. However, the English are experiment-
ing in lightweight housing.

Lightweight systems offer the advan-
tages of transportability, simple erection,

lighter foundation, and less total mate-
rial. There will undoubtedly be a strong
movement to use them in housing if the
problems of sound transmission between
separate units can be solved. With light
prefabrication, one can use the relatively
effective mass production technique of
extrusion, stamping, and rolling devel-
oped for the automobile industry.

Although Western Europe is highly
industrialized, the principal problem that
has been alleviated by industrialized
building also exists in underdeveloped
countries—that is, a shortage of skilled
building mechanics. In most of the de-
veloping countries, machinery, capital,
and transportation are all in short supply.
This, however, is almost as inhibiting for
conventional building as it is for indus-
trialized building. Adding to this the ne-
cessity of training building mechanics
over a long period of time, it seems likely
that industrialized methods will prove
even at the moment less burdensome for
the developing countries than developing
a conventional building industry. As a
growing volume of building becomes
necessary and the labor rates start to rise
dramatically, industrialized building will
become even more attractive.

Since housing programs in developing
countries will generally be sponsored or
administered by governmental agencies,
a possibility exists of a large program of
similar units: this is particularly suitable
to industrialization. .‘When the work of
skilled building mechanics is replaced by
machinery, a relatively permanent addi-
tion to the nation’s capital plant is made
——usable over and over again as more
money becomes available for building
houses. Therefore, it seems that the use
of industrialized methods in underdevel-
oped countries is a beneficial and promis-
ing thing.

The direct importation of building sys-
tems from Europe to the Asiatic, African,
and South American countries is in most
cases impossible due to differing con-
ditions of climate, geography, social
organization, and ability to pay. One
possibility is to prefabricate part of a
building (the mechanical core and the
structural frame, or the foundations) and
then turn it over to the user of the dwell-
ing for finishing. It is the industrial prod-
uct that is the most difficult one for the
user to produce himself.
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of standardized structures or building
systems. The Hartogs decided as a first
step to limit the building types to rela-
tively simple rectangular modules suit-
able for industrial and commercial uses.
This assumption begins to presuppose
buildings whose size will generally not
exceed 75,000 sq ft, since larger buildings
tend to become more specific in require-
ments and shape, and no longer are as
appropriate to standardization. Standard-
ization being the key word, predictable
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fixed costs, dependable production, de-
livery and erection, familiarity in the en-
tire construction process, and simplifica-
tion followed. The architects-engineers
designed building systems utilizing to
maximum advantage the least number of
different components, or conversely, maxi-
mum repetitive use of few standard units.
Similarly, connections, a serious problem
with the extensive use of precast concrete
units, were reduced insofar as possible
to repetitive use of a few simplified bolted

(mechanical) joints, rather than the more
common practice of welding with plates
and clips. The designers tried to assign
as much of the fabrication that is appro-
priate and efficient to plant production as
possible, leaving the erector in the field
with as simple a task and set of instruc-
tions for lifting and joining as possible.
The objective is an “erector set” building
shell operation, insofar as possible, with
present techniques and building industry
practices. The methods as outlined when
put into practice result in buildings which
conform with all code requirements (ac-
tually far in excess in most cases) and
create no problem with existing labor and
union rules and practices.

The pilot projects erected of both
double-tee and giant-tee types in the New
England area have proven the feasibility
and practical usefulness of designing
standardized shell structures of precast-
prestressed concrete units. There were
problems, to be sure. From experience in
New England, it is clear that any consid-
eration of standardized building construc-
tion presupposes completed buildings: the
building as an entirely finished product—
heated, watered, lighted, and finished to
suit function. In this regard, the building-
shell item, complete and erected ready
for roofing, windows and doors, and fin-
ishing, comprises slightly under 30 per
cent of the total project effort and cost.
The remaining work is foundation, me-
chanical-electrical, and finish — normal
general contract work performed in the
normal manner. Thus, so-called “pre-
engineered” or “prefabricated building
shells,” whether made of steel or alumi-
num or precast concrete, are but one step
in the industrialization of the building
construction, though it is a fundamental
first step.

One of the problems has been that the
precast-prestressed producers themselves
are still relatively new in business in this
country and the demands upon their fa-
cilities are so many and greatly varied
that they have not been able to concen-
trate and stabilize on a standardized basis
—nor has there been anything like a de-
mand from such a market area to warrant
their concentrated attention in this direc-
tion. The general demand for precast-
prestressed concrete products has been of
a more specialized custom nature or a
requirement for units and components
employed on an ingredient basis. Thus it
remains for the producers to become much
more familiar and oriented toward “stand-
ardized production” and to develop more
fully the potential manufacturing capabil-
ity implicit in their operations. With
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respect to standardization of buildings as
a general concept, it represents so basic
a change in thinking patterns, not just in
the construction industry but to all sec-
tors of the economy affected, that it will
be a slow, long-term process in this coun-
try. Den Hartog states that: “We believe
the increased industrialization of the
building construction product and proc-
esses is inevitable. Such efforts as ours
with the prestressed concrete industry,
and the continuing and successful efforts
of the steel industry with respect to
‘packaging’ more standardized buildings
are properly useful applications of the
required logic, that must and will become
increasingly accepted and efficient.”

The cost experience on the pilot proj-
ects mentioned has been interestingly con-
sistent. The giant-tee design (facing page)
for buildings 10,000 to 20,000 sq ft, with
average 80-ft clear span, have ranged
$3.00 and $3.25 per sq ft shell erected.
The double-tee post-and-beam scheme
(right) structures of 60,000
and 25,000 sq ft floor area respectively,
and numerous bids for similar projects,
fell in the range of $2.75 and $3.00 per
sq ft for such building shells erected. The
precast-prestressed concrete shell is pur-
chased as an erected “package” complete
from the prestress concrete producer in
all cases, generally as a subcontractor to

for two

a general contractor, with complete re-
sponsibility for the entire item.

A minor problem encountered was that
in some areas the technique and concepts
of precast-prestressed concrete are new to
various people and agencies whose busi-
ness it is to administer and interpret
codes and ordinances, and public safety
and welfare with regard to building con-
struction. A certain amount of educa-
tional back-up is thus required by design-
ers. Underwriters and insurance compa-
nies have made their peace with the use
of precast-prestressed. From the point of
view of professional (civil engineering)
design, the situation generally leaves
something to be desired. Much of the
groundwork has been done by such groups
as Leap, Inc., and to a great extent by
professional engineers in the service of
precast-prestressed producers. “The pro-
fessional relationship is in these cases a
somewhat cloudy proposition,” continues
Hartog. “Of course, the precise relation-
ship of the professional designer, with
regard to standardized construction on
a long-term basis is a complex problem
which the professions do realize, about
which much discussion is taking place,
but no definitive solution has been
reached. It will probably take the form
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of a slow adjustment to the facts of life,
as the pace of standardization increases.
The area of precast-prestressed concrete
is still relatively so novel that a large,
well-found body of professional engineer-
ing talent completely familiar and ready
to work imaginatively with the technique
and material is not readily available at
this juncture.”

On the basis of individual projects de-
signed with an eye for standardization
(shell buildings of entirely precast pre-

stressed concrete), Lord & Den Hartog
& Associates feel that, in all respects,
there were no really fundamental prob-
lems and that the results indicate fully
the potential for results of high quality
building at competitive costs. The full
future development of such construction
into volume, “mass production” situation
can come easily with time and the in-
creasing demands for efficient and larger
quantity of construction that are coming
in the future.
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One significant research program
involves a low-income housing dem-
onstration project having the aim
of reducing costs of high-rise hous-
ing through new building tech-
niqgues—free of restrictive building
codes.

One of the most significant research pro-
grams related to industrialized building
in this country, combining an evaluation
of some recent European developments as
they may be applied here and many U.S.
developments not now used in housing, is
currently being undertaken by the Re-
search Department of the School of Archi-
tecture at Pratt Institute. Last January
saw the beginning of a three-year low-
income housing demonstration project.
having the aim of sharply reducing costs
of high-rise housing through the use of
new building techniques—free of restric-
tive building code requirements. This
work is made possible by a grant of
$237,000 from the Low-Income Housing
Demonstration Program of the Office of
the Administrator of the Housing and
Home Finance Agency, which administers
grants under Section 207 of the Housing
Act of 1961.

The basic objective of the project is to
use existing construction techniques that
either have not been used for high-rise
housing or have not been used in this
country. The investigators feel that many
construction techniques exist that have
the basic advantage of cutting costs, but
which need some demonstration to bring
them to a point where clients, govern-
ment, professionals, and the building in-
dustry will recognize their values and
use them.

For a long time, the co-ordinator of this
project, Robert L. Davison, a veteran of
past research programs of inestimable
value. had pursued the basic approach for
such a project with various foundations
and agencies, including those of the gov-
ernment. Joining with Pratt Institute,
Davison continued this work and found a
sponsor in HHFA. The principal person-
alities involved in the project are: in
over-all charge, Olindo Grossi, Dean of
the School of Architecture; projector di-
rector, John H. Callender; project co-
ordinator, Robert L. Davison; and project
architect, Edward T. Shiffer. All are mem-
bers of the faculty at Pratt. Consultants
engaged for the project are: structural,
Paul Weidlinger; mechanical, Fred S.
Dubin Associates; construction and cost,
Tishman Research Corporation (an asso-
ciation made possible by an additional
$25.000 grant from the Ford Foundation).

A preliminary list of all systems, com-
ponents, and materials promising cost
saving was drawn up as subjects for in-
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vestigation. Working with the above con-
sultants, this preliminary list was nar-
rowed. The subjects were evaluated in
the light of two primary criteria: mate-
rials and techniques considered should be
available for use in an actual building in
the summer or fall of 1965; the amount
of development work required to make
the method or material usable should be
within the available funds or available
support from industry.

The investigators realized, of course,
that housing costs can always be de-
creased by lowering the standards of ac-
commodations, by making spaces smaller,
by using less expensive materials. or by
employing shoddy construction methods.
However, such methods are of no value
and the objective of lowering cost
while maintaining comparable or superior
standards was early seen to be built into
the project. A document of standards has
been issued. Acoustical controls follow
the new FHA Minimum Property Stand-
ards. The question of fire protection has
been reconsidered, since it was felt that
the currently required amount of fire pro-
tection far exceeds the existing hazard.
This determination was based on the ex-
tensive Bureau of Standards investiga-
tions of combustible contents of apart-
ment dwellings and close investigation
of records of apartment house fires.
and certain downward revisions to exist-
ing fireproofing requirements were made.
Living standards were arrived at by mak-
ing a survey of the available Federal.
state, and city standards, especially those
that apply to New York City. The most
desirable minimum standards, in the judg-
ment of the investigators, were selected.
Structural standards, as well as mechani-
cal, were based upon those recommended
by the related consultants. A qualitative
and vitally important standard for social
and architectural value was established.

A basic assumption of the project is
that existing building codes contain un-
necessary and costly restrictions, and one
of the definite keys to the success of this
project is its freedom from local building
codes. This was possible for the Navy
Demonstration Project since the demon-
stration building, to be built by the fall
of 1965, will be constructed on the U.S.
Navy base at Newport. Its construction
cost will be paid for by the Department
of Defense. All other research, mock-up,
testing, and evaluation costs will be met
by the HHFA grant. It is expected that
the construction techniques first employed
in the Navy housing may be tested also in
an urban community in which the local
government has sufficient authoritvy for
waiving of building code restrictions as
may be necessary.

Eventually contemplated for the Navy

project are 200 residential units. The
majority of these will be in high-rise
buildings. Generally, they will consist of
two-, three-, and four-bedroom units. The
final project may include some low-rise
buildings.

Investigations are being made of the
following components:

A. Foundations. (1) Precast-concrete
foundations. These are not used in this
country, though they are employed exten-
sively in Russia. (2) Cast slab, or mat
foundations.

B. Structural Systems. It was felt that
there are inherent economies in using the
dividing walls of apartments as structural
elements, since apartment buildings nec-
essarily consist of a series of relatively
small cellular spaces. This leads to a
“box frame™ structural system. In com-
plying with the new FHA acoustical re-
quirements, the dividing walls must be so
sound resistant that if mass is used as the
sound-resisting method, they become suit-
able for structural purposes. Further-
more, flexibility of space in middle- and
low-income apartment housing iz not a
major requirement, If a person buys a
$200,000 co-operative, he feels that he
should be able to knock out a few walls.
However, this project was not concerned
with that kind of building project. and
therefore that sort of flexibility is not
necessary. The investigators feel confident
that they are on firm ground in going
into a structural system that also divides
the space.

C. Construction Methods Under Con-
sideration. (1) Precast panels. The great
advantages of these precast concrete com-
ponents are speed, the elimination of wet
plaster from the building by casting the
panels in steel forms so that they are
ready for painting, and the considerable
reduction of on-site labor. Among the ap-
proaches to precasting are: (a) Factory-
made panels. These are difficult to ship
unless one dimension is less than 10 ft.
However. there are many precasting
plants in the eastern United States and
the controlled conditions, regular produc-
tion, and precision possible with factory
precasting are attractive. (b) On-site pre-
casting. Panels can be made larger or
entire rooms can be cast in box form and
stacked one atop the other. Ultimate size
limitation is the weight of the element in
relation to the capacity of the crane and
the height of the building. The crane se-
lected for use and the organization of the
site as a precasting factory become criti-
cal elements in this method. (2) Spraying
or slip forming concrete to erect hox
frames (facing page). Sprayed or slip
formed walls to be used in combination
with other systems for the floor. such as
light steel. cast-in-place concrete. or pre-
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One of the most completely thought-
out approaches to the prefabrica-
tion of buildings is to be found in
an “adult erector set” system.

A construction system that reflects a flex-
ible method of building based upon a
minimum number of standard compo-
nents that are capable of being variously
arranged has been evolved by Roger
Halle, Architect, of Pound Ridge, New
York. Contributing to this unique ap-
proach to mass-produced building were
Wm. F. Pedersen & Associates, Consult-
ing Architects, and Severud Associates,
Consulting Engineers.

Philosophy Behind System

“The art and science of building seek to
satisfy one of the basic areas of human
requirements,” states Halle. “Yet, despite
all the attempts to industrialize the proc-
ess of building, it persists as a largely
unfulfilled industrial challenge. The cov-
eted goal of orderly and essentially com-
plete prefabrication is still ahead of us.

“What are the ingredients of success?
In my view, the basic requirement is for
a flexible method consisting of compo-
nents that can be variously arranged and
organized to form complete buildings.
In essence, what is needed is an ‘adult
erector set’ for complete buildings.

“Such a system must be based upon
separation of structure and enclosure.
The structure is the skeleton; the en-
closure is the skin.

“Dimensions must be standardized and
parts minimized. The components must be
few enough in number and of such a na-
ture that they can be readily presented
in a catalog, with choices capable of being
made by knowledgeable laymen.

“Such a system must place as much of
the work in the factory and as little in
the field as possible. Field work must
consist essentially of simple assembly.

“And there must be the possibility of
adjustment to compensate for human
error. This most elusive trap of all must
be avoided, for tolerances can be almost
as demanding as stresses.

“To succeed, a system must be, in es-
sence, a complete, flexible three-dimen-
sional integrated version of curtain
walling, which provides, in addition to
the exterior skin, the structure, the means
for dividing interior space and a basis
for accommodating mechanical lines. In
other words, it must provide a °‘kit of
parts’ for complete buildings.”

Key to System

A number of years ago, Halle recognized
that a barrier to further progress in cre-
ating a truly workable prefabrication
system was lack of a solution (right) for
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TYP. FRAMING PLAN

BEAMS

Span Total Load in Psf

Mod.| 30 | 50 | 70 90 | 110

1 |B1 Bl | Bl | Bl Bl

Bl Bl | Bl | Bl | Bl

Bl [B1 | Bl [ Bl | B2

Bl | Bl | Bl |[B2 | B4

Bl [ Bl | B2 | B4 | B7

B2 | B7 B10 | B13 | B14

B4 | B7 | B13 | Bl14 | B15

3
4
5
6 [B1L | B2 | BY | B7 | B13
7
8
9 [B4 | B10 | B14 | B15 | B16

10 [B7 | B13 | B15 | B16

11 | B10 | B15 | B16

12 | B10 | B15
13 |B13
14 [B15
15 |B15
3M GIRDERS
Sq. I
Mod Total Load in Psf

Load| 30| 50 | 70 | 80 | 110

Gl | G1 Gl [aG1 Gl

Gl |Gl |Gl G3 | G3

Gl |Gl |Gl 1G3 [G5

Gl |Gl [ G3 [G6 |@G8

Gl |G3 | G6 /G6 | GB

Gl | G3 | G6 | GB | G8

1
2
3
3
5 |Gl | Gl G3 G6 G6
6
7
8
9

GI [G3 | G6 [G8 | G9

10 |Gl | G6 | G8 |G9 | HSG

11 [G1 [ G6 | G8 G9 HSG

12 |Gl | G6 G8 HSG | HSG

13 [G3 | 68 G9 HSG | HSG

14 |G3 [G8 | G9 HSG | HSG

15 | G3 | G8 G9 HSG | HSG

16 | G5 | G9 | HSG | HSG | HSG

17 | G6 | G9 HSG | HSG | HSG

18 | G6 | G9 | HSG | HSG | HSG

19 | G6 | G9 | HSG | HSG

20 | G6 | G9 HSG [ HSG

21 | G6 | G9 | HsG

22 | GB | HSG | HSG

23 | G8 | HSG

24 | G8 | HSG

25 | G8

26 1 G8 (27-30: for 30 psf G9)

GIRDER SELECTION EXAMPLE

BEAM STRUT GIRDER

o —

Shaded portion indicates load of 10
square modules carried by girder.
Referring to the 3M girder table,
the girder required with a total
load of 70 Ibs per sq ft is G8.

the problem of the central joint. In
essence, this problem was: How could
columns and beams be joined together at
their confluence in a completely standard-
ized way? When, in his research, a sepa-
rate structural element for this confluence
was developed, the basic answer was
found. Once this unit was isolated, pre-
viously difficult problems of detail and
attachment fell into place one by one. His
patented solution is called a “nucleus
connector.” It acts as a universal joint for
construction, representing a fundamental
principle necessary, in Halle’s view, for
meaningful further simplification and
standardization of the building process.

Structural Components

The structural system consists of three
basic elements: beams, columns, and
“nucleus connectors.” Beams, a standard
5 in. wide and 16 in. deep, are essentially
open-web steel joists; columns are 5-in.
square tubes perforated at spaced inter-
vals for lightness and to receive panel
attachments; the “nucleus connector”
joins the beams and columns (left and
overleaf).

All these parts, for both structure and
enclosure, can be efficiently manufactured
in the factory and easily distributed. For
military or other large programs, they
can be stocked and called forward as
desired. For general use, they can be
marketed through established sales or-
ganizations. And, for whatever use, they
can be chosen from simple design tables
(left) and catalogs, transported to sites
and erected easily, quickly, and at low
cost. Errors of fit cannot be made, for the
parts will not fit together incorrectly.

With the standard structural series of
only 58 parts, buildings up to three stories
high, with spans of nine modules (30 ft),
and carrying live loads up to 60 psf can
be built. With a total of 95 parts, the
complete structure for buildings up to
five stories in height, with spans of 12 or
more modules and supporting live loads
up to 100 psf, can be readily stockpiled
and variously arranged, so that the system
is informally described as an “adult erec-
tor set” for complete buildings.

Design Criteria

The specific criteria upon which the sys-
tem is based include use of the 3’-4” ver-
tical module, center-line dimensioning,
and standard depth and width of beams
and columns. An aspect continually borne
in mind during development was that an
economy should be considered not by
itself, but rather in relation to the entire
building process. [f possible, one economy
should lead to another.
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Aesthetics and Technology of Preassembly

As an additional {eature, the columns, beams, and “nucleus
connectors” have been designed to be continuously hollow, to
allow for passage of smaller utility lines. For example, electric
wiring can be passed continuously through the hollow columns
and open-web beams, and from one to the other through the
“nucleus connector.”

Beyond the basic elements, there are special purpose com-
ponents. Where a column is not required for structural support.
but is needed for panel attachment, a strut can be used instead.
Also, a special series can achieve longer beams and columns,
pitched roofs, and cantilevers.

Enclosure Elements

Panels for walls, partitions, and window and door frames apply
from opposite sides of columns by simple pressure and are
held by blind, bayonet-type attachments. Wall and partition
panels can be of various types and materials.

Window units consist of subframes, which, in being applied
to columns or struts, overlap each other to form the desired
shapes. They are aluminum extrusions and accept various types
of sash, such as casement, sliding, double-hung, pivoted, or
projected. Door frames are also aluminum extrusions and
similarly formed.

Floors and roofs are achieved with standard panels. The
floor panel is one module square, with corner cutouts to accom-
modate columns. Where there are no such columns, a 5-in.-
square tile filler is placed in the opening. In this way, one
universal panel covers virtually all conditions. Roof panels are
similar to floor panels.

Comparative Systems

The closest realization to such a system has been in England,
rather than in America, which is so often thought of as the
nation of mass production. Shortly after World War II, with
the sponsorship of the Ministry of Education, a group of
bright young architects, working for the Hertfordshire County
Council, sought a basis for a rational approach to flexible
design of schools.

The Hertfordshire County Council worked out the basis and
designed the schools built by Hills (West Bromwich) Ltd.
These were milestones in the development along this path.
After ‘initially using an 8-3” dimension, they came to the
3".4” planning grid. The CLASP group, a joint effort of several
school authorities in Britain, built even more economical
schools. Although these schools improved upon the Hertford-
shire work, their main distinction was in achieving economy
through mass purchasing. ’

For comparative purposes, Halle, with the co-operation of
the Ministry of Education, has redrawn the plans of a British
school designed by the Nottinghamshire County Architect (fac-
ing page). No difficulties whatever were encountered in adap-
tion or detailing. The basic 3’4" planning grid of the school
simplified comparison, and he reports that, once having estab-
lished the framing plan and design loads, he was able to select
the specific beam, girder, and column sizes for this 26,500-sq-ft
school within one hour.

A prototype of the Halle System is being planned. As the
system then moves toward manufacturing or licensing, its thor-
ough engineering, simplicity, and completeness would seem to
offer promise of great success. .

Halle concludes: “The best and most imaginative architec-
ture will always be largely the result of thoughtful individual
design and special manufacture. But just as hand-tailoring
cannot clothe the world well, such processes cannot adequately
supply mass building needs. A more fully industrialized basis
is obviously required. 1 believe that with a flexible system, it can
produce buildings which can function well and be visual assets
to our communities that will be built in the future.”
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An extremely promising method of pre-
fabrication lies in the extension of the
application of air-supported structures.
Already familiar as enclosures for such
occupancies as motel swimming pools,
tennis courts, storage spaces, and so on,
their wider acceptance for diverse en-
closures as well as anticipated configura-
tions of great aesthetic potential is to be
expected.

Although admittedly a “Fair” structure
conceived for a carnival atmosphere, Vic-
tor Lundy’s “abstract air flowers” for the
Brass Rail Refreshment Centers at the
New York World’s Fair demonstrate the
appeal to the imagination that these struc-
tures make (interior photos left and right;
exterior below).

As constructed at the Fair, these air
structures, made by Birdair Structures

Inc., are of a glass-fiber material that is

inflated and maintained constantly at a
low internal air pressure. These units rise
75 ft in height and are about 60 ft in
diameter. This high volume, anchored to
a central mast, is actually a big three-
dimensional roof hovering over the re-
freshment stand. At night, strong lights
mounted on the mast illuminate the air
structure from within so that it has a dull
glow of light which reveals the vertical

OCTOBER 1962 P/A

Perhaps the most easily erected of
all prefabricated buildings are the
air-supported structures that create
high volumes of architectural form
and space through relatively simple
and inexpensive means.

patterning lines in the structure.

The extension of this principle to many
other applications is easily imaginable.
“Whatever it may suggest to different
people,” states Lundy, “there is no deny-
ing that it is a brave roof over a rather
simple function. Below are the central re-
freshment counter and two other sales
counters, and a cusped terrace that one
can mount continuously over the cusped
stairs to tables and chairs on the roof.
I think this demonstrates how it is pos-
sible, through 20th-century technology, to
create high volumes of architectural form
and space through the device of relatively

simple and inexpensive means.”

A variation in the approach to inflat-
able structures is the use of nylon all-
purpose marquees, portable classrooms,
aircraft hangars, garages, and temporary
structures of many types that are being
researched by Walter Kidde & Company.
Its portable shelters, which roll up for
easy storage, are now in production. In
one case, the shelter’s basic structure is a
series of flexible ribs arranged like hoops
and inflated to 100 psi to support a trans-
lucent skin of nylon fabric coated with
weatherproof synthetic rubber (below).
Since the entire load is supported by the
inflated ribs, high pressure is not main-
tained in the building itself. Doors can be
left open or end walls can be removed
to ease trafic circulation. Three span
widths are in production with the follow-
ing specifications: span 15 ft, height 8 ft,
length 55 ft, weight 300 lbs; span 30 ft,
height 16 ft, length 70 ft, weight 850 lbs;
span 60 ft, height 35 ft, length 120 ft.
weight 2800 Ibs. The latter span can ac-
commodate an aircraft up to the size of a
fighter bomber, yet can be folded into a
package small enough to be carried by a
34-ton truck. It can also be erected in
three to four hours by a team of eight
construction workers.
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Like to take a trip through space without ever for more and more architects and engineers every day
leaving Mother Earth? This model of a Cosmorama, use in more and more structures—from auditoriums to
which would simulate space travel for 40,000 spec- = sports arenas and warehouses, from airline hangars
tators much as a planetarium simulates views of l'lght and terminals to shopping centers...to achieve
the heavens, gives an idea of how it might be done NOW  beauty, economy, column-free space, freedom of

in the not-so-distant future. The completed build-
ing would be 30 stories high, with the inner hollow sphere
330 ft in diameter.

However imaginative the idea of the Cosmorama may
seem, its construction is practical in the extreme. It is
based on the principle of the suspension system. This
principle, pioneered by Roebling, is being utilized by

s

Health and Physical Education Building, Central Washington College of
Education, Ellensburg, Wash. Architect: Ralph Burkhard, A.l.A., Seattle.
Structural Engineers: Anderson, Birkeland, Anderson, Tacoma. General Con-
tractor: Earley Construction Company, Tacoma. Prestressed Concrete Fabri-
cator; Concrete Technology Corp., Tacoma. Cables by Roebling.

Model to 1/100th

scale of a Cosmorama
designed at The Institute
of Architectural Research,
University of Pennsylvania.

movement and vision and other advantages.
Roebling, a leading producer of prestretched strand,
can give you valuable information and cooperation in
applying the principle of suspension systems to any
structure you are planning to build. We invite you to ask
us for this information and help. Just write Roebling's
Bridge Division, Trenton 2, New Jersey.

L A L
P L

SUSPENSION ROOFS NOW AT WORK...

Utica Memorial Auditorium, N. Y. Architects: Gehron & Seltzer, N. Y. City.
Associate Architect: Frank C. Delle Cese, Utica. Consulting Engineer: Dr.
Lev Zetlin, N. Y. City. Contractor: Sovereign Construction Company, Ltd.,
Fort Lee, N. J. Roof Supporting Structure, Including Cables, Furnished and
Erected by Roebling.

ROEBLING CABLE-SUPPORTEDRD STRUGTURIES
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Acll mow hromes

WITH

ALL-MACHS®

When buying a home, one

of the two rooms with

the greatest attraction for
Mrs. Housewife—and usually
for the man of the house, too
—is the bathroom!

And in many transactions, it is
the unusual touches to the
bathrooms——the things that
others don't have —

that help sell homes.

Below are a few of Hall-Mack’s
finest quality bathroom
accessories—every one a real
home-seller! By making
bathrooms more attractive and
convenient, Hall-Mack
specialties help to clinch many
a sale for smart builders and
contractors everywhere.

QUALITY
IN EVERY BATHROOM!

COMBINATION
SURFACE VANITY
SHELF WITH WVTROR

CONCEAL-A-ROLL HAS
RECESSED COMPART-
MENT FOR SPARE ROLL
No. 375

RECESSED TISSUE
HOLDER TAKES
LARGE PACKAGE

No. 319

DOLPHIN & SHELL
TOWEL RINGS ADD
PLEASING TOUCHES
No. 125 - No. 127 No. 346

-
e T Ve

CONCEALED VANITY
SHELF 1S RECESSED
INTO WALL

CONCEALED TOILET
PAPER HOLDER HAS
REVOLVING HOOD
No. 378

STIRRUP SHAPED
LUCITE TOWEL RING
WITH CHROME BASE

No. 386

RECESSED MIRROR
SHELF FOR
TOILETRIES

No. 305

A:/g‘

STURDY GRAB BARS PRE-
TELESCOPES INTO VENT MANY INJURIES

WALL—EXTENDS 14” IN TUB AND SHOWER
No. 310 Nos. 360/1/2

TOWEL RACK

REVOLVING PANEL
CONCEALS SOAP,

RELAXATION UNIT !
1

TUMBLER, TOOTHBRUSH ¢
No. 338 ,

FOR LUXURIQUS
BATHROOM TARRYING
No. 302

I
)
'
b
I
1
'
I
t
I
]
1
1
1
1
1
)
t
I

LADDER OF TOWELS

FOR SHAMPOO AND WITH A FULL 60~

OTHER TOILETRIES OF RUNG SPACE
No. 326 No. 395

CONCEALED CLOTHES
LINE PROVIDES EXTRA
DRYING SPACE
No. 316

SHOWER RECESS

RECESSED SCALE
OPENS DOWN
WEIGHS ACCURATELY
No. 350

L]

® HALL-MACK COMPANY a textronl company

: 1380 West Washington Bivd., Dept. PA-1064
Los Angeles, California 90007

i’d like complete information on these and other

1 Hall-Mack quality bathroom accessories. Please

B send ‘‘Accent on Accessories.”

EVERY BATHROOM A
SALESMAKER!

Just mail the coupon today!
A new color brochure —
“Accent on Accessories” —
offers a wide choice of origi-
nal designs, new ideas and
exclusive features.

1

n Name
: Company___.
: Street
n City State Zip Code

Sold by Leading Plumbing, Tile and Hardware Dealers Everywhere.
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We may begin with the observation
that the scheme of the book is roughly—
but not strictly——chronological. Extra
space is devoted to those buildings and
projects that are of particular signifi-
cance in Aalto’s development. Thus the
Paimio sanatorium receives 13 pages and
the Viipuri library 15, while the project
for an art museum in Reval, Estonia
(1934) is covered in only 4. Aalto’s de-
velopment of furniture, lighting fixtures,
glassware, and so on, is skillfully woven
into the accounts of these buildings. The
first light, standardized wood furniture
was designed “not just as a protest
against the cold properties of tubular
steel furniture, but rather with the speci-
fic goal of using material better suited to
the requirements of the human body.”
Aalto managed to induce a local lumber
firm to set up an experimental workshop,
and soon the first investigations into the
properties of bent wood structures were
begun. These have continued up to the
present day, and have resulted in the
distinguished series of products marketed
by Artek.

The place of furniture and lighting
fixtures in Aalto’s total output is, on the
whole, well treated, but some fascinating
questions are left unanswered. An illus-
tration of an early experiment in bent
wood is extremely suggestive of the un-
dulating structural forms that later ap-
peared in Aalto’s buildings, most notably
in the Finnish Pavilion at the New York
World’s Fair (1939) and the Senior Dor-
mitory at MIT (1947). Were the forms
that were first developed at a small scale
later transmilted into buildings? Theo-
dore Brown has shown that a direct rela-
tionship exists between Gerrit Rietveld’s
red-blue chair of 1919 and his famous
Schrider house of 1924. Perhaps some-
thing of the same sort is true here. One
is also tempted to speculate on Aalto’s
amazing success in furniture design, as
compared with the relative failure of
Frank Lloyd Wright and Le Corbusier.
Of all the great modern architects, Aalto
is assuredly the most skillful in this diffi-
cult area. Undoubtedly he owes some-
thing to the adventurous spirit of Finnish
manufacturers, but he probably owes an
equal amount to his own basic respect
for the human body.

Of Aalto’s other prewar structures, un-
doubtedly the best known are the cellu-
lose factory and worker’s dwellings at
Sunila and the Villa Mairea for Maire
and Harry Gullichsen at Noormarkku.
Both have been published many times,
but never before with so many excellent

Continued on page 265
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TRUFTT 1 ABORATORIES JACK CORGAN, ARCH.TE~T

GURTAINSGREEN

IS VERY BIG IN TEXAS (AND THE REST OF THE U.S. TOO)

Curtainscreen is no exception to the rule that things in Texas
are done on a big scale. The Truett Laboratories just outside
of Dallas proved this.

A sheltered arcade formed from panels 910" high x 84"
wide provided a visual screening of office windows from a
heavily-traveled expressway and reduced the effect of the
hot, late afternoon sun. The disciplined order of the buff-
colored brick is repeated and intensified by colorful blue-
and-green-enameled screens. Thus the architect was able to
achieve an economical and decorative treatment.

The infinite possibilities, either exterior or interior, in any
scale, size, or function allow Curtainscreen to become a
custom design, though using only low cost stock compo-
nents. For complete details about Curtainscreen slip-fit
components, design, and fabrication, write for Curtainscreen
Bulletin No. 141A. The complete range of JB architectural
metal components is described in Catalog No. 9.

®

JULIUS BLUM & CO,, INC,, CARLSTADT, NEW JERSEY
PHONES: Carlstadt, (Area 201) GE 8-4600; Philadelphia, __/ (Area 215) MA 7-7596; New York, (Area 212) OX 5-2236
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Composition in USS Cor-TEN Steel—bolted angles of bare USS Cor-TEN Steel set against an old riveted steel bridge.

Let nature finish your next building

The USS Cor-TEN Steel angles in the picture were
salvaged from a three-year-old transmission tower that
was a victim of plant expansion in Gary, Indiana. They
illustrate the even texture and dense, adherent oxide
coating that forms on Cor-TEN Steel when used bare
for building exteriors. This natural patina inhibits fur-
ther corrosion and preserves the structural integrity of
the steel, and unlike most man-made materials, it be-
comes more handsome with age.

When USS Cor-TEN Steel comes from the mill, it looks
like any other steel. After blast cleaning, it gradually
weathers through a spectrum of oranges, russets,
browns and charcoal blues until it attains a dark, rich
color that only nature can impart. No two people seem
to agree on how to describe the final color, but a score
of architects are agreed that Cor-TEN Steel is an ex-
citing new material. Some are using Cor-TEN Steel for
entire building exteriors, while others are achieving

P
{ &f‘f} for architectural achievement

st
%,

pleasing effects by combining it with contrasting mate-
rials. Even sculptors are busy fashioning their own
compositions in Cor-TEN Steel.

USS Cor-TEN Steel offers an added bonus. It is a high-
strength low-alloy steel up to 409, stronger than struc-
tural carbon steel, so it can be used in thinner sections
to cut weight. It is also weldable.

USS Cor-TEN Steel is available in all rolled steel prod-
ucts—plates, structurals (including wide flange), bars,
sheets, strip, and tubular products.

A word of caution: Bare Cor-Ten Steel may not be
appropriate for all applications. A thorough under-
standing of its properties and limitations is important
for its satisfactory use. Write for our new booklet, “USS
Cor-TEN Steel for Exposed Architectural Applica-
tions.” USS construction representatives are also at
your service throughout the country. United States
Steel, Room 7354, 525 William Penn Place, Pittsburgh,

Pennsylvania 15230.
USS and COR-TEN are registered trademarks.

United States Steel



NEW
CYLINDER
DOWNLIGHTS

for outdoor, indoor
and wet locations

Another mcPhilben exclusive in
quality and design + unitized cast
aluminum construction « inde-
structible precision castings -
satin or matte black anodized for
permanence * 54 models for out-
door, indoor and wet locations
wall, ceiling, pendant, mullion
mount, swivel units « open baffle,
low-bright intensifier, louver guard
or prismatic lens  write for 50th
Anniversary Catalog.

mcPhilben

1329 WILLOUGHBY AVENUE, BROOKLYN 37, NEW YORK
For more information, circle No. 388
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assisted urban activities growing out of
the extraordinary period of reform so
ably described in The Progressives and
the Slums.

Lubove begins with the origins of tene-
ment house reform in 1830 and ends with
the passage of New York City zoning in
1916, the first in the country. The book
is worth reading, if for no other reason
than for the extraordinary verbal por-
traits of Jacob Riis and Lawrence Veiller.
At the same time, it weaves in the
counterpoint of the work of the many
other “sisters and brothers of the poor,”
including such wonderful people as Lil-
lian Wald and Mary Simkhovitch. It is
a fine analysis of the timing and the
extraordinary work of a great number of
highly dedicated people. Today, the so-
called “do-gooders” are derided. How-
ever, one shudders to think where we
would be without these “do-gooders™ of
the first half of this century. The Lubove
book specifically relates to New York
City, but it is not parochial in approach.

The architect’s role in housing reform
is spelled out by Lubove in some detail.
The American architect can take little
pride in the results of the 1878 archi-
tectural competition sponsored by “The
Plumber and Sanitary Engineer,” on
whose jury sat James Renwick, among
others. The winner, James E. Ware,
Architect, invented the dumb-bell apart-
ment, the proliferation of which under
the Tenement House Law of 1879 re-
sulted in the creation of slum problems
from which we have not yet recovered.

Perhaps the great value of Roy Lu-
bove’s book lies beyond the history of
people and events. It demonstrates with
clarity how tedious and how lengthy
the process and progress of reform has
been. It gives us pause as to the speed
with which we are moving today, when
we are forced to recognize that slum
reform was begun in 1830, and that 134
years later the greatest democracy in
the world, possessing a technology that
has no peers in the proficiency of build-
ing, has still not solved the problem.

I recommend The Progressives and the
Slums to be read either in the context
of the other books mentioned above or
by itself. In either case, it is an im-
pressive addition to our knowledge and
a fine book.

Cities and Civilization

BY PERCIVAL GOODMAN

BapvroN Is EvErywHERE: THE CITY AS
Man’s Fate by Wolf Schneider. Trans-

lated from the German by Ingeborg Sam-
Continued on page 310
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for sealing, cushioning, insu-

lating and protecting masonry
and concrete construction
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cellular

neoprene
SEALS
AND GASKETS

Complete technical in-
formation and applica-
tion data on the use of
closed cell elastomers
for the effective seal-
ing, cushioning, insula-
tion and protection of
masonry.

WILLIAMS EVERLASTIC Cel-
lular Neoprene is available in
a wide variety of widths and
shapes in standard thick-
nesses. Prefabricated panel
seals can be die cut to spe-
cific size requirements. Pre-
coated stripping and sheet
stock is also available in a

wide range of sizes and
thicknesses.

Ideal for precast and prefab
joints, coping sealing and
isolation and control
gasketing.
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