




Armstrong offers the widest variety 
of resilient floors. The best one is the one 
that suits your design. 

At the new Salk Institute for 
Biological Studies, the best 
floor is Tessera Vinyl Carlon. 

Architect Louis I. Kahn needed a combination of proper­
ties in the floors at the Salk Institute. The project required 
a top-quality floor that would be good -looking, durable, yet 
economical. In addition , virtual clean -room conditions un­
derfoot also were required. 

The preference was Tessera Vinyl Carlon by Armstrong. 
It has a handsome mosaic design of vinyl cubes that met 
esthetic requirements. A heavy gauge, .090", sheet vinyl 
floor, it could be counted on to give many years of service. 
And long 6'-wide rolls of Tessera meant insta llation with a 
minimum of seams. What seams there were could be sealed, 
making it impossible for dirt to collect anywhere in t he floor. 

The problem was fitting premium-grade Tessera Carlon 
and its installation costs to the budget. The new Armstrong 
Perimiflor Installation System provided the solution. 

The Perimiflor Installation System drastically cuts labor 
time and costs over conventional installation techniques. 

FLOORS 

Salk Insti tute for Biological Studies, Torrey Pines, Cal i fornia. 
Architect: Louis I. Kahn , Philadelphia, Pa. General Contractor: 
George A. Fuller and Company, Los Angeles. Flooring Con­
tractor: D. M . Hoover Company, El Monte, Californ ia. 

With this method, adhesive is applied around only the per­
imeter of each floor area and where seams fall. At the Salk 
Institute, the Perimiflor System allowed the use of 6,000 
yards of premium Tessera Carlon instead of a less desirable 
flooring materia I. 

Because Armstrong offers the widest variety of resilient 
floors , your Armstrong Architect-Builder-Contractor Repre­
sentative can make an objective recommendation on the 
floors best suited to your design . For information on any 
Armstrong floor, call your Armstrong representative, or 
write Armstrong, 312 Watson St., Lancaster, Pa. 17604. 

SPECDATA. TESSERA VINYL CORLON. Design : colored vinyl chips inlaid in trans· 
lucent vinyl all t he way to the backing. Type and gauge: sheet material , 6 feet wide up 
to 90 feet long; .090" gauge. Performance: excellent durability, ease of maintenance, 
resis tance to heel damage: superior grease, stain, and chemical resistance. Has mo1s· 
ture-resistant Hydrocord ba cking. Installation: above, on , or below grade. Suitable for 
installat ion with Armstrong Penm1flor Installation System. Load limit : 100 lb . per sq. 
in. bearing su rface. 

sv@mstrong 

t\ydrocord® , Peri miflor, Tessera®, and Corlon® are trademarks of Armstrong Cork Company. 
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Progressive Architecture® December 1966 

89 EDITORIAL 
As a preface to this issue on the future, P/ A' Editor 
scores the need for the architect to understand the 
complexity of the present. 

TOWARD THE THIRD MILLENIUM 
90 INTRODUCTIO : The various disciplines that, 

together, shape the cultural direction of our age are 
undergoing revolutionary change. Since they are 
bound to affect the thinking and habits of the pro­
fession, this issue is devoted to an examination of 
how the world of the near future may look. 

92 CORNUCOPIA, UTOPIA .. . OR MYOPIA?: How 
do members of the profession see the future? A Pl A 
survey indicates that, if they see it at all, they see it 
through rather foggy glasses. 

95 THE PHILOSOPHICAL REVOLUTION: The ab­
stract concerns of classical philosophy have yielded 
to the existentialist preoccupation with the here and 
now- man's involvement in the realities of day-to-day 
living. 

98 THE SCIENTIFIC REVOLUTIO : Remarkable up­
heavals have occurred in 20th-Century scientific 
theory- in physics, cosmology, genetics-that are 
bound to affect the layman's conception of space, 
time, matter, motion, consciou ness. 

109 THE TECHNOLOGICAL REVOLUTIO : A look at 
technological breakthroughs in several fields-com­
puters, polymers, food , medicine, power, transporta­
tion- that promise awesome achievements. 

120 THE SOCIAL REVOLUTION: What will be the 
human and political environment of man in the third 
millenium? Will .computer technology, genetic con­
trol , and automation, for example, enhance or restrict 
man's capabilities. 

132 THE SENSORY REVOLUTIO : Is the constant 
assault on our senses deadening them? What change 
have there been dn sensory perreption, and what will 
the future bring? How will the architect be affected? 

139 THE ENGINEER'S THIRD MILLENIUM: By ex­
tending present-day structural principles, a consult­
ing engineer envisions how building form will change, 
and discusses what modifications the consbruction 
industry will undergo. 

146 THE ARCHITECT'S THIRD MILLE IUM: Are the 
various "revolution " discu ed in ome way inter-



related? And is architecture undergoing a similar 
explosive change? 

210 CAPTIONS AND PHOTO CREDITS FOR "TO­
WARD THE THIRD MILLE IUM" 

47 P / A NEWS REPORT 
Quiet, well-designed subway opens in Montreal ... 
Crowding in cities: How much will people stand? 
. . . Western Mountain AIA awards ... Law Center, 

niversity of Florida ... Wa hington column: What 
the Tran portation Agency will mean to architects. 

P / A OBSERVER 
151 FRAGME TING THE CLASSIC : Sculptor Samuel 

Gallo makes casts of classical works, saws them into 
piece , then reforms them into faceted fragmentations 
of the original. 

154 

158 

MO EGA QUE HA GI G GARDE : Manfredi 
icoletti' commendable plan for a atellite town on 

a man-made peninsula in Monaco. 

A TIAGO CARACOL: The new U. . building in 
antiago, Chile, is a generally impressive tructrnre 

that reflects the influence of Corbu. 

160 THE HAUS OF THE BAUHAU : Gropiu ' Dessau 
venture of 1926 i the subject of a critique that 
attempts to ort out the controversies, the myths, and 
the my tique that continue to urround both the Bau­
haus and the master himself. 

170 MECHANICAL ENGINEERING CRITIQUE 
WilHam J. McGuinne s Qutlines legislation propo ed 
by generator manufacturer to forestall power fail­
ures in pubHc building . 

172 SPECIFICATIONS CLINIC 
In the first of two articles, Harold J. Rosen discusses 
rubber-like materials and elastomers. 

175 IT'S THE LAW 
In the third of four article , Bernard Tom on and 

orman Coplan continue their discus ion of a recent 
ca e in which injured construction workers sued the 
architects. 

178 BOOK REVIEWS 
cro s-section of significant new book . 

6 VIEWS 
Our readers' comments on the architectural scene. 

COVER 
Tungsten crystal photographed through a field-ion 
microscope ( p. 100). Photo: Courtesy, General 
Electric Research and Development Center, chenec­
tady, . Y. 

88 FRONTISPIECE 
Detail of monolithic integrated circuit board housed 
in the processor of the "9000 Series" of computers 
made by the Univac Division of Sperry Rand ( p . 
110). Photo: Franz Edson. Courtesy, Univac Divi­
sion, Speny Rand Corporation. 

87 TITLE PAGE 

224 

226 

Quote is from the writings of Wyndham Lewis, the 
British writer and painter. 
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DIRECTORY OF PRODUCT ADVERTISERS 

229 READERS' SERVICE CARD 
A monthly ervice to P/ A readers who de ire addi­
tional information on advertised products and tho e 
described in the ews Report, those who wi h to 
order Reinhold books, or who want to enter their own 
subscriptions to P / A. 

... ~ 
ASP ..... 
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® 

PROGRESSIVE ARCHITECTURE, PUBLISHED MONTHLY BY REIN­
HOLD PUBLISHING CORPORATION, 430 PARK AVENUE, NEW 
YORK, N.Y. 10022, A SUBSIDIARY OF CHAPMAN-REINHOLD, 
INC. RALPH W. REINHOLD, CHAIRMAN OF THE BOARD; PHILIP 
1-l, HUBBARD, SR., PRESIDENT AND TREASURER; FRED P. 
PETERS, EXECUTIVE VICE- PRESIDENT; KATHLEEN STARKE, 
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ERS, OR DRAFTSMEN, AND TO GOVERNMENT DEPARTMENTS, 
TRADE ASSOCIATIONS, ABOVE TITLE GROUPS ON TEMPORARY 
MILITARY SERVICE, ARCHITECTURAL SCHOOLS, ARCHITEC­
TURAL STUDENTS , ADVERTISERS AND THEIR EMPLOYEES: $5 
FOR ONE YEAR; $8 FOR TWO YEARS; $10 FOR THRF.E YEARS. 
ALL OTHERS: $10 A YEAR. ABOVE PRICES ARE APPLICABLE IN 
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ABOVE : William F. Bowld Hospital and Dobbs 
Research Institute, Memphis, Tenn. Architects: 
Eason Anthony McKinnie and Cox. Memphis. 
General Contractor: J. A. Jones Construction 
Co. Four Dover Geared Elevators. 4000 lbs. 
capacity, 350 FPM; installed by Dover Ele­
vator Company. 

RIGHT: Holy Family Hospital, Atlanta, Ga. 
Architects: Aeck Associates. Inc. General Con­
tractor: Beers Construction Co. One Dover 
Geared Elevator, 4000 lbs. capacity, 350 FPM; 
one Dover Oildraulic Elevator, 4000 lbs. 
capacity, 200 FPM; installed by Dover Ele­
vator Company. 



Dover Elevators ... 
engineered for 
busy buildings 

Fast speeds, minimum cost are offered by Dover 
with this geared elevator hoisting machine. It's 
available for speeds to 450 feet per minute for 
moving people efficiently in hospitals as well as 
offices, apartments, dormitories, and other busy 
buildings. Cost is less than gearless machines in 
this speed range yet riding characteristics and 
dependability are outstanding . Dover also 
offers gearless elevators for higher speeds and 
Oildraulic"" Elevators with speeds to 200 FPM 
for buildings to seven stories. Write for catalogs. 
Dover Corporation, Elevator Division, Dept. 8-6, 
P. 0. Box 2177, Memphis, Tenn. 38102 

J lil@j;•) 
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VIEWS 
More Creativity, Less Fear and 
Guilt 

Dear Editor: I heartily join the editors 
of P /A in putting down Mrs. Siby 1 Mo­
holy- agy (vrnws, OCTOBER 1966 P/A). 
To say thait fear and guilt are "natural 
restraints" is to praise the sterile archi­
tectural monstrosities that surround us, 
and to applaud the moribund and inhu­
man conditions of our cities, for these 
are surely the products of minds ridden 
by fear and guilt. 

It seems to me that the degree of one's 
creativity is dependent on the 'amount of 
fear and guilt one has eliminaited. 

DONALD DIXON 
New York, N. Y. 

Memo from Bethlehem Steel 

Dear Editor: We read with interest your 
article on the Chicago Civic Center in the 
OCTOBER 1966 p I A. 

However, we came across an error on 
p. 247. It is in reference to the material 
u ed in the window frame sections for 
the building. 

The actual material utilized in the 
Chicago Civic Center's special window 
ections is Bethlehem Steel Corporaition's 

Mayari R weathering steel. 
It was Bethlehem Steel's roll design· 

ers who worked to the architect's speci­
fications in designing the special bar sec­
tion for this project. 

M. D. POST 
Manager or Press Relations 

Bethlehem Steel Corporation 
Bethlehem, Pa. 

[Information for the article was taken 
from the architects' description, which 
named Cor-Ten. This is perhaps becom­
ing a case where the industry should 
agree on a brief general term for an in· 
creasingly used product in order to elim· 
inate such confusion-ED.] 

Antonin Nechodoma 

Dear Editor: I am both delighted and 
somewhat bewildered by your recent ar­
ticle on the Puerto Rican work of Anto­
nin Nechodoma (SEPTEMBER 1966 P/A). 
To be able to come 'across a (ascinating 
and neglected figure such as Nechodoma 
is a delightful and rewarding experience. 
That thi architect produced a number of 
buildings that entail a strangely mixed 
potpourri of ideas is all too evident-even 
in the limited number of photos you 
show. It should be noted, though, that the 
houses you illustrate do not in any way 
show any direct influence of Louis Sul­
livan, either in the basic form of the 

6 Views 

building or in the <>rnament itself. All 
the hou e you illustrate are, of 
course, basically Wrightian (a mixed 
salad of the Dana House of 1903, the 
Thomas House of 1901, and several 
others). The only other direct influence, 
which is certainly apparent in these 
houses, was derived from the published 
work of William Gray Purcell and George 
Grant Elmslie. Nechodoma was much 
more catholic in his taste than your se­
lection would indicate. He borrowed 
equally from the brothers Charles and 
Henry Greene, producing a number of 
quite creditable California bungalows, in­
c luding hi own house ait San Juan, 
Puerto Rico, while other work mirrored 
the designs of Irving Gill of San Diego 
and George Maher of Chicago. Necho­
doma's work was reasonably well pub­
lished and his name was known to the 
members of the Prairie School. Enough 
has actually been published about hi 
work, so that with a little diligent re­
searoh it should be pos ible to form a 
reasonable picture of his work. 

What I find bewildering about your 
article is not only what has been left out 
about echodoma and his work, but even 
more the errors in fact that you manage 
~o cram into a few brief paragraphs. I 
assume, for example, that by the name 
William Gray you mean William Gray 
Purcell, and by George Elsie you mean 
George Grant Elmslie? When by acci­
dent I first came across an example of 
Nechodoma's work in 1953, I asked the 
late William Gray Purcell what he knew 
about him. He was familiar with Nech­
odoma's work through publications, but 
he never recalled having met him, nor 
was he aware that he had ever worked 
for any of the Prairie Architects in and 
around Chicago. Certainly Neohodoma 
never worked for Purcell, nor had he 
worked in the Sullivan office under Elm -
lie's direction (1894-1909). Much of the 
chronology you mention in your article is 
at best confusing. It is possible that 

echodoma was in Chicago in 1908, but 
if he was, this was after he started de­
signing and building in Puerto Rico and 
after he had built several Prairie-like 
houses. Whether the architect acquired 
his knowledge of the Prairie houses, the 
California bungalows, and Gill's version 
of the Mission House through direct con­
tact or indirectly through publication is 
till unknown, but these and the other 

facts could be establi bed with a mini­
mal amount of effect. Since P /A has had 
a tradition of presenting serious, well­
written articles devoted to arahitectural 
hi tory (those of Leonard Eaton come to 
mind immediately), it is even more dif­
ficult to understand how such an ama-

teuri h, inaccurate article such as this 
co uld be publi hed. 

DAVID GEBHARD 
University of California 

Santa Barbara, Calif. 

[The article was not meant as a serious 
dissertation on the work of Antonin 
Nechodoma, but a quick glimpse at what 
appears to be worthy of a further and 
more thorough study. In spite of Mr. 
Gebhard' s claim that, with "a little dili­
gent research," one could find out all 
about Nechodoma's work, the picture is 
much more complex. P /A's research, 
diligent or not, revealed lack of informa­
tion and contradictory statements. For 
instance, Puerto Rican architect Thomas 
Marvel, who is making a study of Necho­
doma, wrote P/A: "Nechodoma's having 
worked with Frank Lloyd Wright has 
been documented by his daughter-in-law 
only. Try as I have, I have not been able 
to find any record of Nechodoma in Chi· 
cago, except for that which people have 
told me." Yet we found a San Juan Star 
Magazine article by Ricard Fisher, which 
stated: "In 1905, American Institute of 
Architects records show him practicing 
in Chicago." So let others straighten out 
the story. We merely opened the box. As 
to "William Gray" and "George Elsie," 
we do not know what happened, except 
that it appears there must have been lots 
of gremlins in Pl A's offices when the 
article was being processed.-ED.] 

Dear Editor: It was with great plea ure 
that we read your brief but intere ting 
photo essay, "The Prairie School in 
Puerto Rico." The work of Antonin 

echodoma ha long been of great in­
terest to scholars intere ted iin the Prairie 
School of architecture. We are planning 
to devote an entire issue of The Prairie 
School R eview to Nechodoma's work 
sometime in the near future. 

We would appreciate hearing from any 
of P / A's readers who may have addi­
tional information concerning this mo t 
in teresting man and his work. 

P /A is to be congratulated on main­
taining it continued editorial excellence. 
The history of architecture must, of 
cour e, be included in any magazine de­
voted to the contemporary scene. 

W. R. HASBROUCK. 
Editor. "The Prairie School Review" 

Park Fore•t, Jll. 

Another Modest Proposal 

Dear Editor: I have read with much 
amusement your magazine's "Modest 
Propo als" for improvement of various 
important places (P/A OB ER\'ER, EP­

TEMBER 1966 P / A). But your inventive 
Senior Editor has been one-upped by a 
young man from Chicago, Ill., who pro­
poses to place a library museum on the 
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KolorMate· gives you the 

of any asbestos-cement product for research-laboratory table tops. 

Research-Laboratory Counter Top 

Fume Hood and Table Top 

Nicolet's KolorMate, a monolithic asbestos-cement material, is fast becoming the 
first choi.ce of architects, industrial designers, and laboratory planners for use in 
laboratory-furniture applications. KolorMate is well known as an acid and cor­
rosion-resistant material which can be machined and cut using techn iques com­
mon to stone fabrication. 
The superior finish of this monolithic asbestos-cement material is a unique attribute 
of Nicolet's KolorMate, and it provides the architect with a product which combines 
the elements of functional design with the esthetic appeal desired in today's work­
ing environments. KolorMate is available in Charcoal Grey, Cocoa Tan and 
Bermuda Green, in all popular thicknesses. 
To all the advantages of KolorMate, add finish 
for the final touch, by Nicolet, naturally. 
Send for our 1966 KolorMate brochure. Write 
Nicolet Industries , Inc . Florham Park 
New Jersey. 
On Readers' Service Card, Circle No. 365 

nicolet 
INDUSTRIES INC . 



cliff above the ruins of Mesa Verde. Only 
this fellow is not kidding. For his efforts, 
he has been awarded the Le Brun Trav­
elling Fellowship for promising archi­
tectural students by the New York Chap­
ter, AIA. 

Perhaps next year the Travelling Fel­
lowship can be given by the AIA to en­
able a student to go to Athens to design 
a second story for the Parthenon to 
house a Museum of Ancient Greek Archi­
tecture. At least he will have a ration­
ale for his design. He can unify the 
Acropolis with the Hilton Hotel nearby. 

BARRIE GREENBIE 
Madison, Wis. 

Architects' Offices: Pretty? 

Dear Editor: The SEPTEMBER 1966 P /A 
provided a behind-the-scenes look at ar­

chitects' offices. As an outsider to the 
profession, the view isn't pretty, and the 
cheapness of the offices is cause for 
alarm. Is it really true that men trained 
to provide intelligent, creative comforts 
for others would use slabs of plywood 
on wooden horses as drawing tables? 

With the high cost of professional 
talent, is it an inverted status symbol not 
to use drafting machines or any ergo­
nomic adjustments on the tables? 

orry, P / A, but your people are not 

Wall to wall wood 
NATURAL BEAUTY THAT CAN 'T BE EQUALED 

Hardwood floors by Wood-Mosaic are in perfect taste today. 
And you can be confident they will remain in perfect taste for 
generations to come. Like all Wood-Mosaic floors, Haddon Hall 
is based on classic design principles that never grow obsolete. 

Wood-Mosaic floors come in patterns and price ranges to 
fit every requirement of decor and budget and will outlast other 
floor coverings with a minimum of upkeep. 

They are perfect for those who believe every fine home should 
be unique. 

Write for complete literature. And look for us in the Yellow 

Pages. ~ 
SEE US IN SWEET'S~ 

l\Tood-Mosaic Corp. 
5002 Crittenden Drive, Louisville, Kentucky 40221 

On Readers' Service Card, Circle No. 394 
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progressive. Cute Japanese lanterns and 
bent wood chairs do not an architect's 
office make, but instead, indicate a gross 
lack of real world human engineering 
understanding. 

Aren't your people being trained in 
office management, or the economics of 
proper tools to do a proper job? It's 
one thing to read articles by architects 
who strike poses of g11andeur about space, 
time, and motion, and then design all­
glass houses to be built in the deserts. 

And it's sad to contemplate that, if 
they can't be 11ational in their own offi­
ces, what are they going to do with their 
clients' projects? 

MARK. K. WALLACH 
Grand Rapids, Mich. 

South American Architecture 

Dear Editor: Your arbicle on South 
America was interesting to read and in 
some respects very penetrating (SEPTEM· 
BER 1966 Pl A). The desire on the part of 
architects and town planners to face 
problems realistically is new and note­
worthy, but very frustrating in face of 
the existing economic and social unbal­
ance. Architecture especially can only be 
expected to reflect the great difference 
between the rich and poor, and, as you 
mention in your article, this is always 
something that irritates and confounds 
Americans, and everyone else who t11avels 
there, but it cannot be otherwise unless 
the structure of society changes funda­
mentally. 

Surprised 

JOSE A. OBREGON 
Barcelona, Spain 

Dear Editor: I have been a P /A sub­
scriber for several years and I consider 
the maga2line •a leader in presenting orig­
inal architectural solutions. 

For that reason, I was very surprised, 
while looking through the AucusT 1966 
P /A, to find (on p. 175) that the roof of 
the Library Institute for Advanced Study, 
Princeton, N.J., by the well-known firm 
Harrison & Abramovitz, is an imitation 
of a roof solution I devised for "El Cen­
tro de Estudios Hidrograficos" de Madrid, 
in July, 1960. 

Heaton. Reconsidered 

MICUEL FISAC 
Madrid, Spain 

Dear Editor: Rereading your review of 
the Village Center after having visited 
Reston, Va., I appreciate your article 
(MAY 1966 Pl A) as a timely, early 
critique, but lacking both breadth of out­
look and depth of insight. 

I mean this quite literally: By taking 
a broader look (a few hundred feet west 

Continued on page 16 
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NE \N from -X::"~~.~.~.:f-
the inventors of ' ---
cellular 
steel 
floor 

ROBERTSON 
B-LOCK FLOOR 

New Q-Lock Floor possesses all the virtues of Robertson Q-Floor while adding 
some new ones of its own. When concrete is poured over Q-Lock Floor, the 
scientifically-designed indentations and embossments rolled into the steel 
structural elements develop composite action. Therefore, this new design locks 
together the structural properties of both materials in a tight grip and results 
in a more efficient and economical use of both materials. Use the coupon or 
write to Robertson on your letterhead for literature. 

RECENT Q- LOCK INSTALLATIONS 

Crocker-Citizens Na ­
tion a I Bank, Los 
Angeles, Calif. Wil -
1 i am L . Pereira, 
Architect; Brandon 
& Johnson A ssoc .. 
structu r a l engi ­
neers ; William Simp­
son Construction Co. 
and Dinwiddie Con ­
struction Co .. gen ­
eral contractors. 

Atlant a Gas light 
Tower, Atl an ta, Ga . 
Edwards & Portman, 
Architects ; J . A . 
Jones, Construction 
Co . , general con ­
tractor. 

Vocational School , Springfield, Ohio. John L 
Kline, architect and structural engineer; Fry, 
Inc ., general contra cto r. 

JJ:T':1" 
24" ·I 

This is a highly economical deck where long 
spans are not necessary. Can be used with 
studs weldabl e through deck as a part of com­
posite frame construction with further econo­
mies (often a reduction of 1 pound/sq. ft. in 
framing of structure of buildin g) . 

24" 

With the welded bottom plate this style pro­
vides electrical raceways. 

n. __ J ____ [}· 
I 12· I 

GIL- NKC 

This wide structural unit (used in pairs) 
also functions as a secondary duct for air 
conditioning. 

On Readers' Service Card, Circle No. 409 

~KX 

q i JE•/2" 
I 24· I 
This type is similar to QL-3 except that the 
flat b.ottom section gives it greater span 
capacity . It can be used electrically. 

8"" 
GIL- 21 

24 

This is a heavy-duty deck which will take 
cons id erable load when working in combi ­
nation with concrete. 

H. H. ROBERTSON COMPANY 
PITTSBURGH, PA. ~ 

Sales Offices In Principal Cities ~ 
Throughout The World 

U . S . A. Plants In : Ambridge, Pa. 
Connersville, Ind. • Stockton , Cal. 

,----------------------
H. H. ROBERTSON COMPANY 
Two Gateway Center, Pittsburgh , Pa. 15222 

I would like to have more information on Q-Lock 
floor. Please send literature. 

Name- ---------------

Title-- ---

Firm----

Address---------------

CitY--------- - State-----
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extra interest 

-~ .... . 
DECl::MDJ::R 1966 l ' / A 

Inside and out, concrete plays a dramatic role in this strik­
ing savings and loan association building in California . 

The natural concrete color and texture of the pre-cast, 
post-tensioned waffle ceiling, and the post-tensioned gir­
ders and fascia beams match the exterior walls. The sim ­
plicity of the unembellished concrete suggests the strength 
and stability of the structure and its function. It's another 
outstanding example of concrete's ability to combine 
the functional with the aesthetic with no sacrifice of either. 

Pozzourn , the most-often -specified admixture, helped 
provide concrete of unusual beauty, strength and durabil ity 
- and exceptional workability for placing around reinforc ­
ing elements. Pozzourn concrete can aid you in the exe ­
cution of your design concepts. Learn more about it. 

Call your Master Builders Field Man, or write Master 
Builders, Cleveland, Ohio 44118, and Toronto 15, Ontario. 

POZZOLITH. 
manufactured only by 

MASTER BUILDERS 
.. l ' UZX<Jl. l 'f f l 1s t1 regtslcrnl tradrmark for M aster /Ju Iida:; ua1,•r-rcducinc,M!l-c<mtroll1ngodmixture for concrete. 
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• 
• IDA WINDOWS 

SPECTACULAR 
VIEW FOR THE 
CHOSEN FEW ... 

12 

Detroit's New Shoreline Apartments ... built by Spoon Realty & Const. Co. 

Now there are six hundred excitingly different views of Detroit, but they all have one thing in 
common ... IDA Series 300 Window Walls. 

On the water's edge, overlooking the Detroit River, towers Shoreline Eas t, 20 storie of high­
rise excitement where quiet luxury abounds. 

The architect thoughtfully included panoramic IDA Series 300 Window Walls in every apart­
ment. For beauty, quality and complete freedom from maintenance, IDA windows were speci fied 
throughout. Inside each window bay is a window seat concealing a combination fre h air intake 
and air conditioning sys tem. 

IDA wants to he your window to the 
world. Write today for complete de­
tails and specifications on this out­
standing window line. 

ARCHITECTS: GREEN & SAVIN, AIA ., INC., SOS Livernois, 
Ferndale, Mich., Richard Wycoff, Associate 

3001 MILLER • DETROIT 11, MICHIGAN • TR. 3-8700 

QUALITY CERTIFIED 
"'•• _.,,-.1..,.., _.,., "' ...,.;.,,.. tt.u ...... tt.• ""' ..,,... ......... " • 111"'""-1 CODE DD D ............ .................. , ... ..., . ... .,........ •"4 ,..,.,.;.., •• _, .... ..., ...... .. _...... • 
IN ....... PoHtic • 1 .. Gttttficelle11 ........ - .. ASA ll .. I , te ,.,..,.,, •"" .... ·~••W. 
.. Hofi• ... ••• .t Archilecht•el Al""''"""' M.•11f•ct-• ,., .. ,, .. ,.,. 
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WHAT MAKES AN OFF-THE-FLOOR 

INSTALLATION COST LESS? 

common vent (1) 
Saves chase space 
. . . substantially re­
duces the number 
of connect ions re­
quired in a battery 
of toilets 

buttress foot (2) 
Short Bulldog feet 
do not interfere 
with any type of fin ­
ished floor ... saves 
installation tim e 

positioning frame (4) 
Simplifies alignment . •. 
Saves one or more 
hours of labor per 
bowl 0 ••• saves fix· 
ture breakage .• . 
saves call -backs ... 
acts as template for 
wall finish , saving tile · 
setting time. 

invertible carrier body (3) 
Fits all types of 
toilets. blow -out or 
syphon jet .. . saves 
handling time . . . 
eliminates stocking 
and ordering of dif· 
ferent carriers . 

fitting and carrier are separate 
provide more adaptability to meet 
changing conditions of installation 
.. . save revision time and labor 

put them all together . .. they spell UNITR+r-/ 

DECEMBl::R 1966 P/ 1\ 

Now ... with all the other advantages of off­
the-floor fixtures ... there is no reason to allow 
.installation costs to change your mind .. . it 
you use Josam Unitron Carriers and Fittings on 
the job. Every feature is designed not only to 
save time and prevent error, but to provide the 
adaptability that solves on-the-job problems. 

The combined savings in space, materials and 
installation are substantial enough to make off­
the-floor fixtures the logical choice on every 
job ... if you use Josam Unitron Carriers! For 
further information, write for Manual F-4. 

* Verification on request 

AND 
THERE'S 
NOTHING ELSE 
LIKE IT! 

JOSAM MANUFACTURING CO. 
Michigan City, Indiana 

JOSAM PRODUCTS ARE SOLD THROUGH PLUMBING WHOLESALERS 

On Readers' Service Card, Circle No. 353 13 
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Title: Ensign Fire Extinguisher 
Artist: The Ansu l Company, Marinette, Wisconsin 
Medium: Fiberglass 



OAP Butyl-Flex is a one-part sealant that is remarkably 
tough and flexible. Ready to apply as is. No mixing or 
special preparation. 

An elongation factor of 500/o makes Butyl-Flex a sound 
choice for many curtain wall and most general caulking 
applications calling for a superior seal. Especially rec­
ommended for sealing joints between dissimilar ma­
terials . Forms a lasting waterproof bond between 
aluminum, concrete, steel, glass, marble. 

OAP processes its own butyl solution from 1000/o butyl 
solids. Nobody else does. That gives us complete quality 
control from raw butyl to finished product. High butyl 

content gives you a trouble-free waterproof seal that 
withstands exposure from - 20° to + 180°. 

Available in cartridges, and bulk drums for pressure 
gun application. 

With 10 strategically-located plants throughout the 
nation, OAP assures you prompt on-site delivery any­
where, anytime. And remember: only the OAP Technical 
Service Department offers you lab­
oratory assistance in specifying the 
architectural sealant that best 
meets your specific needs. Write us 
or check Sweet's File 3c 

Da. 

DAP INC., DEPT. PG, GENERAL OFFICES: DAYTON, OHIO 45431 • SUBSIDIARY OF !1¥bqgh....fnc. 
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16 Views 

SOMETHI G EW 
IN STRUCTURAL 
DESIGN 
LIME CREST WHITE AGGREGATES 

With their unusual crystalline structure Lime Crest 
White Aggregates add light reflectivity to pre-cast 
panels and color contrast to poured concrete. 
Their predominant, long-lasting whiteness makes 
possible the use of pastel shades and other light 
colors in a mix ... almost any desired effect can 
be achieved-and much more economically than 
with cut stone. 

Where appearance makes a difference Lime Crest 
White Aggregates look better and cost less. If our 
photograph doesn't convince you, let us send you 
some samples that will. 

On Readers' Service Card, Circle No. 359 

Continued from page 8 

of the Center), one discovers the tenni 
courts tucked awkwardly among town· 
houses, and the swimming pool and deck 
perched uneasily on a hillside. Obviously 
intended to be part of a full complex of 
leisure activities at the Center, rthey are 
difficult to locate or recognize as central 
functions, and are not dntegrally ex­
pressed as central design elements. 

Poor coordination of large elements 
such as this is more significant and dis­
turbing than the poor coordination of 
scale or detail treatment that concerned 
your reviewer. And it gives the lie <to 
the criticism that the Village is over­
planned. Indeed, much of Reston seems 
to contain a normal share of unplanned 
elements, including-aside from the 
above-uneven building groupings, mis­
cellaneous signs, awkward street align­
ments and intersections-and unplanned 
potholes. The planning and design that 
is exhibited in the Village Center is, in 
my view, of a high order, achieving co­
ordination, together with a sense of spon­
taniety. It is, to be sure, a carefully cal­
culated spontaniety, yet the real test may 
be not an early judgement, but how well 
this degree of controlled design wear 
upon its residents over the years. 

The overplaying of the lake as a focal 
point disturbs your reviewer ; but again , 
shi (ting to a broader outlook, other ac­
tivities come into view and the lake is 
recognized as simply one among several 
faoilities of the entire Center. For com­
parison, look at J oppatown, northeast of 
Baltimore, where the larger waterways, 
ample-size docks and bulkheads are 
scaled to serious large-craft boating, and 
a more genuinely contemP'orary nautical 
style begins to emerge. 

A wide range of leisure activity is pres­
ent, and reaches many age and interest 
ranges. But should leisure activity be 
taken so positively as a focus for com­
munity spirit and town planning? Is 
leisure activity and its facilities the most 
suitable medium for expression of the 
community? Perhaps a richer expression 
of both community and architecture could 
come from incorporating many more ele­
ments- work, education, entertainrnent­
in the central complex. These are the 
tantalizing questions of m eaning of de­
sign, which your article appears to ask 
by implication, but quickly by-passes. 
Would not this deeper question of the 
leisure-centered life as a basis for com­
munity sense, and its architectural ex­
pression , provide a topic for an article? 

STEPHEN W. OSBORN 
Sen tor Ci ty Planner 

City Plan Commtuion 
City of Detroit 

De troi t, Mich. 
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Modern businesses need such up-to-date communications 
as television, data transmission, teletypewriter, Tele­
Lecture, and complex telephone systems. 

These complex communication services are essential not 
only in office buildings but in all types of major buildings­
plan for them in the blueprint stage. You'll avoid costly 
alterations and unsightly wiring later. 

Just call your Bell Telephone Business Office and ask for 
the Architects and Builders Service. 

For further information on communications planning, 
see Sweet's A rchitectu ral File 33a/ Be 
and Sweet's Industrial Construction File 191/Be. 

A~ T@ Bell System 
& • American Telephone & T.elegraph 

and Associated Companies 
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Most of the problems that this futuristic 
office design solves are here today. 
Most of the solutions could be. Work 
stations with all important elements 
built in. Televised information retrieval. 
Hideaway seating. Modular floors with 
rise-up storage and refreshment units. 
And a unique ceiling system-precisely 
tailored to the functional requirements 
of the room below, yet flexible enough 
to permit almost instant rearrangement. 
• Fact is, that ceiling is here: the C-60 
Luminaire Ceiling System by Armstrong. 
And there's a lot more to it than vir­
tually limitless layout possibilities. Or 
boldly original appearance. • Because 
Luminaire combines lighting, air dis­
tribution, acoustical control , and rated 
fire protection in one easy-to-install 
system, it can save up to 60¢ a square 
foot over the cost of installing separate 
systems. • Efficiency? Luminaire 
stands out again-providing unusually 
uniform, draft-free air distribution (at 
rates anywhere from 1-5 cfm per sq. ft.) 
... lighting to desired levels (anywhere 
from 5 to wel I over 200 fc) using fewer 
lamps and less wattage than a conven­
tional system ... providing superior 
acoustical control . • Fact is , Luminaire 
is already hard at work in hundreds of 
installations coast to coast. Helping to 
create dramatic, uniformly comfortable 
environments. Adding unusual flexibil­
ity. Saving money. • Like to see some 
specific examples? Installation illustra­
tions, application-engineering data, and 
guide specifications are yours for the 
writing. Address: Armstrong, 4212 
Watson St. , Lancaster , Pennsylvan ia 
17604. Or circle No. 300 on Readers ' 
Service Card. 



If you plan ceilings, 
you should see this film. 
NECA has prepared a film which shows how the 
integrated ceiling has given you new freedom in 
interior design. You are free to design a ceiling 
that heats, cools, lights, communicates, controls 
sound and beautifies just the way you want it to. 
Then you can depend on a qualified electrical 
contractor to install it-and guarantee its per­
formance, too. 

Why an electrical contractor? Because most of 
the functions of an integrated ceiling are powered 
or controlled by electricity ... and electricity is 
the electrical contractor's business. He has plenty 

of experience in coordinating the efforts of car­
penters, sheet metal men, plasterers, plumbers, 
heating and refrigeration men and other spe· 
cialists-and has available to him established 
and recognized procedures through which juris· 
dictional questions can be settled without de· 
laying the job. 

Put the integrated ceiling into the hands of your 
qualified electrical contractor by putting it in the 
electrical specifications. He'll guarantee the per­
formance, not only of the electrical function, but 
of the entire job. 

Your Qualified Electrical Contractor 
NECA-National Electrical Contractors Association, 610 Ring Building, Washington, D.C. 20036 

Hundreds of 
architects and 

engineers have seen 
this film. 

20 

To arrange a 
showing, fill out 

and mail 
coupon today. 

------, 
Marketing Division 
National Electrical Contractors Association 
610 Ring Building, Washington, D.C. 20036 

Yes, I'd like to see your film on integrated ceilings. 

I Title ________________ _ 

I I Firm Name ______________ _ 

I 
I Address'----------------

I 
I 

'

! City State __ Zip__ 
1

1 

PA-126 

L-----------------------~ 
DECEMBE!l 1966 P/A 
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CHATEAU KNOTTY ELM 

You've heard 
"I can't afford it." 
for the last time! 

Georgia-Pacific has real wood paneling any client can afford. 

When a job demands the natural warmth of real wood, don't let price stand in your 

way. Georgia-Pacific offers you the largest selection of real wood panelings in the 

industry at prices your clients can afford. 

We both know there's just no substitute for the natural texture, color, grain, luxury and 

character found only in real wood. These G-P pane lings ofter you al l of this and more. 

Every panel has our exclusive, plastic-type Acryglas® finish, that is so tough you can't 

even faze it with fingernail polish remover. Send us the coupon on the back of this 

page. Then specify real wood panel ing to your heart's content ... and within your 

clients' budgets . 

• GEORGIA-PACIFIC/THE GRD\NT H COMPA NY MORE . 



Now you can use 
real Rosewood with 
a clear conscience. 

G-P's prefinished Chateau Rosewood 
paneling costs less than $63 a panel. 

CHA TEAU ROSEWOOD 

Here is Georgia-Pacific Chateau* Rosewood . . . with the deep, rich 
look on ly real Rosewood has. The extra w ide ve rtical grooves give 
walls the look of so lid planking . You can stack the Chateau panels 
one on top of another, because th e grooves are always in the same place 
... you get a continuous groove from floor to ceiling. And, each panel 
is protected with G-P's Acryglas"' finish. The low price puts real Rosewood 
into more of you r clients ' budgets. Chateau Rosewood costs less than 
$63 fo r a 4x8 foot pane l. Next time a room or office demands the lu xu ry of rea l 
Rosewood, use it with a c lear conscience . .. specify Chateau* 
Rosewood from Georgia-Pacific. (Standard 4' x 8' , 9' and 1 O' panels.) 

r------------------~ I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

D Send me the new G-P Paneling Catalog. 

NAME 

FIRM PHONE 

ADDRESS 

CITY STATE 

Mail to : Georgia-Pac ific Corporation, Desi gn Serv ice Dept .. 
Commonwealth Buildin g, Portland, Oregon 97204. 

.. GEORGIA-PACIFIC 
THE GROWTH COMPANY 

ZIP CODE 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

More luxury panelings 

at low-cost 
from Georgia-Pacific 

GOLDEN ELM INLAID WITH WALNUT 

G·P INLAID * PANELING! 
Here's the custom look of hand-crafted 
Inlaid paneling in easy-to-install ply­
wood panels. Take your pick from 
eight elegant hardwood combinations. 
Multi-coat Acryglas ® finish looks 
like a hand-rubbed oil finish. (4 ' x 8', 
9' and 10' panels.) 

GOLD CREST PECAN 

G-P GOLD CREST* PANELING ! 
This is the decorator paneling with 
the wide, vertical channels you can deco­
rate to comp Ii ment room decor. The 
channels are a half-inch wide ; you can 
insert colored tape, metal strips, 
fabric or tile . Choice of Rosewood, 
American Walnut, Distressed Heirloom 
Cherry, Golden El m and Pecan. All 
with Acryglas® finish. (4' x 8' , 9' and 
1 O' panels.) 

ARCHIT ECTURA L WALNUT 

G-P ARCHITECTURAL PANELING ! 
We offer a choice of over 50 architec­
tural pan els, and we handcraft them 
to your specifications. Both standard 
and specified grad es ... with a wide 
selection of veneer matches. We also 
have fire retardant panels in all 
standard thicknesses. 

· A GEORGIA-PACIFIC TRADEMARK 



Smooth-Fin Coils 

offer you: 

Greater Heat Transfer 
per sq. ft. of face area 

Lower Airway Resistance 
- less power per c. f. m. 

Aerofin smooth fins can be spaced 
as closely as 14 per inch with low 
air friction. Consequently, the 
heat-exchange capacity per 
square foot of face area is ex­
tremely high and the use of high 
air velocities highly practical. 
Tapered fin construction provides 
ample tube-contact surface so 
that the entire fin becomes effec­
tive transfer surface. Standard­
ized encased units are arranged 
for simple, quick, economical in­
stallation. 

AEROFIN CDRPDRATIDN 
LYNCHBURG, VIRGINIA 24504 

Aerofin is sold only by manufacturers of fan system apparatus. List on request. 

ENGINEERING OFFICES IN PRINCIPAL CITIES 
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New environmental control 
with Glass Conditioning* from PPG 

The glass you select to reduce 
the sun's glare on the west side 
of a building isn't necessarily 
the right glass to use 
on the south side or north side. 
PPG has the full range of 
environmental glass to control glare 
and reduce heat gain or loss 
for optimum comfort 
and economy on every exposure 
of any building. 

Your PPG Architectural Representative can bnng the advantages 
of Glass Conditioning to your building. He can help you select the 
right glasses to provide maximum indoor comfort while contributing 
materially to lower heating and air conditioning costs. Call him or 
write: Glass Conditioning Services, Pittsburgh Plate Glass Company, 
One Gateway Center, Pittsburgh, Pennsylvania 15222. 

® 

PPG MAKES H GL S Tti M IFFERENCE 
* Service mark of the Pittsburgh Plate Glass Company 



''LOW-COST'' 
CAULKS 
AND SEALANTS 
CAN BE 
HIGHLY EXPENSIVE 

Although specialty products 
account for less than 13 
of your building's cost, 
they must deliver 1003 
performance, or you've got 
real trouble. 
It's quite natural to give less attention to 
the many "minor" items that make up the 
"specialties" category, and which total less 
than 1 % of a building's cost. Yet cutting 
the corners on items such as caulks and 
sealants can rise to haunt you if you haven't 
selected well. 
It makes sense to regard such specialties 
as cau lks and sealants as a vital part of the 
structural system and to select them accord· 
ing to their exact performance character· 
istics. We can deliver real value here: with 
a wide range of precisely-formulated Grace 
caulks and sealants such as HORNFLEX, 
VULCATEX, and HORNSEAL, plus expert 
assistance on caulking-sealing applications. 

j ~ complete conve!'l1ent service 10 help 111mphty 
L h• wth111g of special t y ~rQ~ spec 1flCal l~nfi j 

•••••••o•' [GAAC.0 
lffillHtm1au ft+ ':HIJm.Jti 

In addition, this new Grace Spec Kit makes specl· 
fication simpler and more accurate than ever. 
It's a concise, central source for a broad variety 
of specialty products . Enables you to select prod· 
ucts quickly, spec out entire systems in minutes, 
actually wri te specs in a few words. It includes: 

(1) Pre-printed Specification Work forms for 44 
major products. Simply tear out and fill in your 
brand choices. 

(2) Ultra-condensed Product Selector Guide. 

(3) 140-page Product Handbook. 

Get your free Spec Kit by writing on your firm's 
letterhead to: Grace Construction Materials, 62 
Whittemore Avenue, Cambridge, Massachusetts. 

CGAACEJ 

CONSTRUCTION MATERIALS 

Horn • Darex • Rock Products • Servicised 

Cambr idge, Massachusetts Chicago Houston 
Los Angeles Montreal North Bergen, N.J. 

San Francisco Scarboroueh, Ontario. 



An environment for creative excellence 
Armstrong Cork Company 

Engineering Building 
Lancaster, Pa. 



An environment for creative excellence 

From the earliest stages of its planning, Armstrong Cork Company's Engineering Building was visualized 
as a stimulating environment for creative achievements by a staff of engineers, architects, and other technical 

people. 
Moreover, it was conceived to be a showcase of Armstrong's architectural products-ceiling systems, flooring 
materials, wall coverings, roof insulation, and pipe~covering insulation. These requirements, plus provision 
for future structural expansion, led the designers to the classic concept shown on these pages. 

Owner: Armstrong Cork Company; architects: Skidmore, Owings &: Merrill: associate architect: Charles S. Conrad, Jr., of the client; 

structural engineers: Severud-Perronc-Fischcr-Sturm-Conlin-13andcl; genera l contractor: Turner Construction Company. 



Elegant in its simplicity, the building rises from a concrete podium, its slim columns establishing 
a rhythm repeated in the spandrel stiffeners and the window-wall mullions . The entire facade s1'.:f 
is black-painted steel and grey-tinted glass. The 8-ft overhang shades the interior, thus reducing 
air-conditioning loads, while contributing to the architectural effect. 

The building rises two stories above a 
full lower level below grade. Each floor 
provides about 25,000 sq ft of usable space. 
Bays and exterior column spacing are 
based on a 4-ft 2-in . module. 

fil·st Floor 

Second Floor 

~------267 FT--------

Structurally, the building is sixteen bays 
long by four bays wide, typical bays meas­
uring 29 ft 2 in., by i6 ft 8 in. The upper 
level, however, is virtually column-free. 

Formed steel decking, topped with concrete, 
was a crucial factor in the structural 
economy. Cellular decking, used in all 
office areas, provided long spans plus flexi­
bility in the planning of electrical and 
communications systems. 

All visible connections are continuous, fully 
fillet-welded and ground smooth. The ex­
terior steel work was sandblasted before 
painting. 

BETHLEHEM STEEL 



Seven-ft-deep plate girders span the 
entire i 17-ft width between corner 
columns. In addition to adding 
visual drama, this design avoids 
the need for intermediate columns 
which would be undesirable in the 
event the structure is extended. 
Actually, most of the structural load 
is carried, not by the fascia girders, 
but by roof trusses indicated in the 
accompanying sketch. 

In order economically to achieve a 
virtually "one-room" upper floor, 
the designers evolved an ingenious 
structural scheme. Longspan trusses are located one bay in 
from each end of the building. These trusses are connected by a "spine," 
slightly off the longitudinal center line. It consists of two 
main WF beams which are continuous over columns, 
concealed within the stair and elevator towers. 
Cantilever arms support suspended beams 
that complete the spine. All transverse beams frame 
into this major structural element. This design, plus \: 

widespread use of 
Bethlehem's light­
weight ioBL11.5 
sections, produced substantial weight savings. 

·oHE ROOM"' 
SECOHOFLOOll 

A custom-designed system of sunshades extends around the building 
perimeter. Made of 20-gage steel, the top-hung panels are highly 
effective, yet easy to see through. They slide at a touch, nest compactly. 

Specially designed work centers 
for Armstrong engineering person­
nel provide adequate privacy and 
silence, yet enhance the feeling of 
open flow of office space. 

New steels, new architectural 
products made of steel, new design 
techniques ... all offer new avenues 
to aesthetic objectives, new re­
sponses to functional requirements. 
Please do not hesitate to call on Bethlehem Sales Engineers or representatives of your local steel fabricators 
for technical information and assistance. 

BETHLEHEM STEEL 
BETHLEH EM STEEL CORPORATION, BETHLEH EM , PA. 



Does it make sense 
to use a joint 
sealant that can't 
take repeated 
joint movement? Acrylic sealant after 

30 cycles in Joint 
Movement Simulator. 
Pumped out of place. 

Joint Movement Simulator. Laboratory device permits simultaneous evalua­
tion of sealant compounds. Cycled through compression-extension motion, 
movement duplicates physical stresses met by installed sealants as 
dynamic building joints are subjected to natural thermal and structural 

changes. Photo sequence shows sample of reputable acryl ic material 
(sample at top) and an LP® polysulfide base compound (sample at bottom) 
at start of test, and comparable behavior as test progresses. 

... when you can have 
Thiokol LP® 
polysulfide base 
Tested and Approved 
sealant at virtually the 
same installed cost. 

In the laboratory and in the field, 
sealants based on Thiokol LP® poly­
sulfide polymer, meeting Thiokol's 
own demanding specifications, out­
perform all other types. Curing to a 
firm resilient rubber these fine qual­
ity compounds combine high adhe­
sive bond and lively flexibility. Bond­
ing strength is far in excess of normal 
stresses met in structural joints. Flex­
ibility, retained through wide temper­
ature range, permits use in any size 

DECEMBER 1966 P/A 

joint, large or small. There's no sag­
ging, slumping or pumping out of 
place. No spongy softening, no exces­
sive hardening, no weakening of ad­
hesion under any weather conditions. 
Thiokol Tested and Approved seal­
ants assure total weatherproofing 
over a long life-and at virtually the 
same installed cost as acrylic com­
pounds. For complete data and free 
copy of our "Architectural Specifica­
tion Guide forJSealants:· write Thiokol. 

On Readers' Service Card, Circle No. 387 
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LP~ polysulfide base 
sealant after 30 cycles 
in Joint Movement 
Simulator. Like new. 

•ttie manufxlurtr watrants by atl111n1 this label t~I 
lhcs producl is a dupjate ol malerllls 1ndepc"denftr 
lesledandappr0ttdby, and1nacmdancrwiths11no 
11 dses labhshed bJ Th10•01 Chemical Corpouhon 

Sealants that make sense display the Seal of Security. 

CHEMICAL CORPORATION 
780 North Clinton Avenue. Trenton , New Jersey 08607 
In Canada : Thiokol Canada Limited. Wellincton Square 

Bldg., 377 Brant Ave •• Burlington. Ontario 
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Planned to resist high-traffic abuse. 
Planned to provide reliability where the 
action is heaviest ... in schools, 
offices, hospitals, and stores. The 
Russwin Uniloc* Lockset! Here is stylish 
security in a choice of dramatic doorware 
designs. Functional beauty with built-in 
stamina. Factory assembled units go in fast. 
Can't be installed wrong. Outlast the 
building. Precision parts work smoothly 
millions and millions of times. 
For action on your specifications, call 
Russwin, Division of Emhart Corporation, 
New Britain, Connecticut 06050. 
In Canada - Russwin Lock Division, 
Belleville, Ontario. 

·Trademark 
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What new carpet 
Is named aner Hsall? 

EVER LDC 
an-wool woven velvet weave 

3 Plr rarn woven throuan 
to back and latexed ror 
greater performance! 

The features of th is remarkable new broadloom 
give it its name. A 3-ply, all-wool pile, woven 

through to the back and latexed. Hence, the face 
pile is virtually " locked in" to stand up to the 

traffic it was created to withstand . In 13 multi ­
color tweeds. Moth-proofed wi th our own exclusive 

" Moth-A-Way ." Oh yes, its last name is " Quality," 
which should make it your first choice! 

Write for 
FREE 
SWATCH 
FOLDER 
of Actual 
Samples 

34 

DOWNS 
DOWNS CARPET COMPANY, INC .. CONTRACT DIVISION, 

DEPT. P-1 2-66, PHILADELPHIA, PA. 19134 

On Readers' Service Card, Circle No. 398 

svntnacalk GC-5 
polysulfide synthetic 
rubber sealant was 
* scientifically formulated 
* lab tested 
* field tested 
* retested 
*tried 
* demonstrated 
* proved 
* refined 
* documented 

* and only then was it the 
first product of its kind to be presented the 

THIOKOL 
SEAL OF SECURITY 

• The manufacturer war­
rants by affixing this label 
that this product is a 
duplicate of materials in­
dependently tested and 
approved by, and in accor­
dance with standards 
established by Thiokol 
Chemical Corporation. 

How can you continue to be assured 
of Synthacalk G C-5's unique, exacting characteristics? 

IT'S RETESTED PERIODICALLY BY THE 
THIOKOL CHEMICAL CORPORATION 
Synthaca lk GC-5: soft curing • non 
sagging • non staining • highly elas­
tomeric • the ultimate sealer for 
curtain wall joints • calks masonry 
expansion joints • glazes windows • 
works on a wide variety of other 
joints demanding a highly durable 
seal • avai lable in a full line of colors 
• unmatched anywhere, anytime, by p ECO A A 
any compe ting product CHEMICAL CORPORATION 

300 West Sedgley Ave., Phil~delphia, Pa . 19140 • Garland, Texas • Atlanta, Georgia 
International Department, 1010 Schaff Bu ilding, Philadelphia, Pa. Cable EXPECORA 

On Readers' Service Card, Circle No. 412 
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Partitions of PRO Fl LITE in offices o f Stoeffel Seal Co., Tall apoosa, Ga. • Architect : Dale and Smith , Marietta , Ga. • Glazier : Pittsburg h Plate Glass Co., M arietta, Ga. 

Put Your Client in this Picture ... 
At long last the advantages gained by employing 
large areas of structurally strong translucent 
glass free of masonry joints and unencumbered 
by division bars has been solved practically ... 
beautifully . .. economically . . . w ith new PROFl­
LITE glass by Mississippi. PROFILITE is the 
American vers ion of the trough-shaped glass 
being widely used in Western Europe. 

Now available to your clients is a fresh , new con -

cept in daylighting practice wherein the inherent 

strength of the channel construction of PROFl ­

LITE permits its widespread use in such installa ­

tions as skylights, roofs, walls, partitions and 

screens of virtually any dimension. When double 

glazed, excellent heat and sound insulation is 

achieved. Look into PROFILITE today . At leading 

distributors of quality glass. 

(% } MISSISSIPPI GLASS COMPANY 
". • • 88 Angelica Street • St. Louis, Missouri 63147 

NEW YORK • CHICAGO • FULLERTON , CALIF. 

LARGEST DOMESTIC MANUFACTURER OF ROLLED , FIGURED AND WIRED GLASS 



PHOFILITE I I I &LASS 
01 the Future 

TODAY 

PROFILITE channel glass attractively employed in office partition 
of Henry A. Corsini, Bankers Insurance Building , Macon, Georgia. 

The exceptional strength 
of PRO Fl LITE resulting from 

its unique shape permits vir­
tually all-g lass construction in 

large buildings. Maintenance 
of steelwork is reduced 

Sound deadening and insulation qualities are fea tures of this daylighting 
partition of double glazed PROFILITE in Olson Warehouse, Compton , 
Calif. • Designed by John R. Anderson , Consulting Structu ral Engineer, 
Pasadena • General Contractor : Alex DuBordieu , Long Beach. 

Technological advances in the development of channel ­
shaped PROFILITE has resulted in unmatched versatility for 
the new product. In addition to interiors, its load bearing 
qualities make it the ideal material for glazing wall and roof 
construction in exposed positions. There is no limit to the 
horizontal length of the glazing area which can be filled 
with PROFILITE and without the need for intermediate con­
struction . When double glazed, the 1 Vi'' air cushion between 
the interior and outer units provide optimum heat and 
sou nd insulation . Send for new catalog . Contains technical 
data and complete procedures for installation . Write today . 

PROFILITE PROFILITE MISCO (wire) 

PROFILITE is available in standard stock lengths of 8 , 
10 , 12 and 14 ft. Weight-4 .34 lbs. per linear foot . 

H r4-66 

{\ ) MISSISSIPPI GLASS COMPANY 
"· •' 88 Angelica Street • St. Louis, Missouri 63147 

NEW YORK • CHICAGO • FULLERTON, CALIF. 

LARGEST DOMESTIC MANUFACTURER OF ROLLED, FIGURED AND WIRED GLASS 
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Plan shows 21 lecture halls below plaza roof 

Open-air amphitheater above­
Lecture hall complex below-
Coal tar pitch waterproofing between 
A former Chicago slum area has been 
handsomely converted into the Chicago Circle 
Campus of the University of Illinois. 
In February, 1965. 5.415 students entered 
the school. and with completion of a second 
stage of construction early in 1968. 
Chicago Circle will have about 15.000 
students. Ultimately, an enrollment of over 
25,000 is planned following additional 
expansion in the 1970's. 

The architect. in design ing for the site. 
had to achieve maximum utilization of space 
while providing for expanding enrollment and 
future construction. The solution was the 
design of single purpose units to serve 
a specific function instead of multi-purpose 
structures according to traditional college 
discip line. For example, there is no 
"chemistry building." with lecture hall. 
classrooms. chem lab. and chem library. 
Instead, faculty and students move from 
building to building as instruction changes 
from lecture to class to lab. Fifteen 
buildings have been completed to date. 
seven more are on the way. Each is protected 
top and bottom and sometimes in between 
with coal tar pitch from Koppers. 

Of particular interest is the Great Court. 
300' x 450'. which features an open-air 
amphitheater and serves as the roof for 
a six-bui lding, 21 - lecture hall complex. 
Surrounding the amphitheater are multi -level 
patios which provide outdoor forum and study 
facilities. Special attention was 
given to the vital and critical 
waterproofing requirements. 

A lightweight insulating fill 
was applied over the poured concrete deck. 
On top of this is a 5-ply Koppers coal tar 
pitch waterproofing membrane. followed by 1 
layer of %'' protection board . 
Thirteen inches of gravel were then placed 
on top of th is system to provide drainage 
and protect the wiring system from squirrels 
which like to chew wiring's insulated covering . 
Concrete setting blocks. positioned on the 
protection board surrounded by the gravel, 
support the precast concrete walking surface. 

Coal tar pitch membranes also waterproof 
the utility tunnels which connect all the 
bui ldings, and 4-ply coal tar pitch membranes 
were selected for all roofing. 

For more facts on Koppers coal tar 
waterproofing and roofing, check the coupon . 



Laminated wood beam 
library can double in size 
without "growing pains" 
Future expansion was a prime consideration in the 
design of the 5,000-square-foot Dunedin Public 
Library in Dunedin. Florida. To facilitate that 
expansion without sacrificing the design integrity 
of the original structure. the architect conceived 

a circular. 40-foot diameter. 18-side building. 
with exposed laminated Southern Pine beams. 
Western Red Cedar decking and wall panels. 

The library can be doubled in size simply by 
erecting another perimeter of 27 columns some 16 feet 
from the present perimeter wall. The laminated beam 
roof structure and decking would be extended. and the 
present wal l panels brought out to the new perimeter. 
with only nine additional panels needed for the 
enlarged circumference. This expansion would cost 
less than the original $12 per square foot cost 
of the building . 

Other materials had been considered for the library, 
but in the words of the architect. "We came back to 
wood because of the ease and simplicity of beam 
installation. the minimum of waste in roof decking 
runs. the re-use of the wall panels. and the savings 
in facing and decorating costs. Exposed wood gave 
us the warmth and atmosphere we wanted here." 
Check the coupon for more information. 

Architect: Fasnacht & Schultz. Dunedin. Florida 

9-sided. 25' diameter skylight was possible w ith 
laminated beams. One hundred and 

thirty-eight laminated beams went into this 
library. ranging in size from 5 Y.." x 11 %" x 

4'9". to 5Y.." x 14%" x 29'1". The ceiling and 
wall panels were made from alternate 3" x 6" 

and 4" x 6" double tongue and groove decking 
as shown in the drawing . 



Problems ... 
and low-cost solutions 

11•1ii·n~ 
BUILT-UP ROOFING 

WATERPROOFING 

DAMPPROOFING 

CORROSION PROTECTION FOR STEEL 

CORROSION PROTECTION- CONCRETE & MASONRY 

PROTECTION OF ASPHALT PAVEMENT 

INSULATION 

LOW·COST PILING, POLES & STRUCTURES 

FIRE PROTECTION FOR WOOD 

TERMITE, ROT & DECAY PROTECTION 

SOUNDPROOF! NG 

WATERPROOF ADHESIVE FOR WOOD 

STRUCTURAL SYSTEMS 

ENVIRONMENTAL CONTROL 

FLOORING 

For additional information about 
Koppers products featured in this 
file . . . please return this coupon. 
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The collapsible auditorium 

Don Albinson's Stacking Chairs provide immediate seating. Anywhere. A single chair weighs nine pounds. Yet has withstood the 
equivalent of a six hundred pound man sitting on it fifty thousand times in succession. The seat and back are made of injection­
molded textured plastic. They won't chip or nick. The frame is aluminum with a burnished finish. it can't rust or peel. An optional 
plastic interlocking device permits couplings that are simple, sol id and squeek-free. Chairs are available in single, double or triple 
units. The multiple units enable you to set up an auditorium two and three times faster. This, in a nutshell, is what Don Albinson has 
done for stacking chairs. How does that stack up with your requirements? Knoll Associates, Inc., Furniture and Textiles, 320 Park 
Aven"e, New Yo•k, New Yo•k 10022 . Knoll lntemaHon•l ope.ates ;n 26 co"nMes. ~ 



This is the first book ever to gather into one major source all you need to 
know to pla n, produce and successfully present t emporary and traveling 
exhibit ions. Step by step, item by item, you go through all phases of exhi· 
bit ion planning . .. from evaluating your aud ience to handl ing traffic flow 
. .. from materials and techniques for framing and hanging to packing 
un its for sh ipping. Here is the complete picture, com piled by a specialist 
in the field, giving methods of proven success and pointing out costly 
pitfalls to avoid. Contents include such specifics as design, layout, size, 
costs, mat eria ls, construction, scheduling, labeling, lighting, maintenance 
and transportation ... with sections on attracting the right audience and 
getting publ icity. 300 captioned illustrations show actual exhibits and 
expla in behind·the·scenes strategy. A thorough book, full of practical, valu · 
able informat ion for anyone planning an exhibition fo r trade show, 
museum, l ibrary, gallery or public center. Exhibition Techniques by James 
H. Carmel, 81,4" x 101,4", 224 pp., 38 in color. 300 illustrations. $15.00 

44 On Readers' Service Card, Circle No. 416 

30-Day Free Trial Offer 
REINHOLD PUBLISHING CORPORATION 
430 Park Avenue, New York 22, N. Y. 

Please send me a copy of Exhib it ion Techniques at 
$15.00, for 30 davs' free trial (in U.S.A on ly) 

D Check or M.O. (ppd.) D Bill ·me (plus postage) 

Also send the f ollowing books on 30 days' free trial . 

Name _ _____________ _ 

(please print) 
Address _ _ _ _ ________ _ _ 

City & Zone· _ _ _______ State __ 

Save Money! Send total payment. Reinhold pays all ship· 
ping costs. Same return privilege. Add 5% sales tax on 
N.Y. orders. Check or M.O. only-do not enclose cash! ·--- - - - - -------- - - - -- --
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Or with any of these glass blocks. 

W
E couldn 't possibly show all the 

different blocks we make on one 

page. So we picked some sam­

ples. Here's how they stack up: PC Intaglio 

(top and lower right) is a series of six all ­

glass units that combine pattern, texture, 

light and form in a unique but functional 

way. PC Sculptured Glass Modules (red and 

pastel green blocks) come in four patterns: 

pyramid, wedge, leaf and harlequin. And 

naturally in an assortment of colors. Great 

for special effects. The other color blocks 

shown he re come in three sizes, eight 

colors and make striking wall accents. The 

last three blocks are mostly functional. They 

may contain built-in prisms and corruga­

tions to help control light. If you 'd like to 

know more about these glass blocks, write 

Pittsburgh Corning Corp. , Dept. PA-76G , 

One Gateway Center, Pittsburgh , Pa. 15222 

PITTS B U RGH 

® 

C OR NI N G 
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CONTRIBUTIONS SOUGHT FOR 
NEW AIA HEADQUARTERS 

WASHINGTON, D.C. Under a 
newly devised arrangement, 
corporate AIA members are 
being asked to help raise, 
through donations, $900,000 
for a new national head­
quarters. Donations will go to 
the American Institute of Ar­
chitects Foundation, Inc., a 
tax-exempt foundation set up 
in 1942 to do educational and 
research work. With these 
funds, the Foundation will 
purchase the Octagon House-; 
present AIA he~qguarters, 
from the AIA, and will over­
see its renovation. Purchase 
price is expected to be 
$600,000; renovation, $300,-
000. This purchase transac­
tion is subject to reconfirma­
tion by the 1967 convention. 
With funds gained from the 
sale, the AIA will then con­
struct a new building, being 
designed by Mitchell & Giur­
gola of Philadelphia. The new 
building will fit an enlarged 
site behind the Octagon, in­
cluding land purchased next 
door (the Lemon building 
tract, approved by the 1966 
convention) . Architect G. 
Harold W. Haag is chairman 
of the fund-raising drive. Con­
tributions are tax-deductible. 

KAHN DESIGNING 
MUSEUM 

IN SOUTHWEST 

FORT WORTH, TEX. Louis I. 
Kahn, who is currently work­
ing on a master plan for the 
capital of East Pakistan, is 
also designing a museum for 
the Kimball Art Foundation 
of Fort Worth . To be located 

December 1966 

on Amon Carter Square in 
downtown Fort Worth, the 
museum will comprise more 
than I 00,000 sq ft of space on 
a 9-acre site. The museum will 
house the extensive art collec­
tion gathered by Mr. and Mrs. 
Kay Kimball - primarily 
18th-Century English paint­
ing. Associated with Kahn on 
the project is Preston M. 
Geren, Fort Worth architect 
and engineer. 

COMfUTER PROJECTS 
FUTURE 

BUILDING TRENDS 
NEW ORLEANS, LA. For archi­
tects and planners who want 
to know future housing and 
commercial trends in a given 
U.S. city, a computerized ser­
vice now makes these projec­
tions available. Allied Chemi­
cal Corporation's Barret Divi­
sion has available reports on 
161 metropolitan areas that 
can be purchased for a nomi­
nal fee of $100. "Projecti­
ron ," as the service is called, 
uses two computers to process 
more than 1000 pieces of in­
formation about a given city, 
and produce a comprehensive 
rep,ort giving trends in demand 
for office and residential 
space, locations, and price 
ranges. Barret points out that 
a report of this type would 
normally cost anywhere from 
$250 to $20,000. "In most 
cases," says a company 
spokesman, "these reports will 
eliminate the need for field 
competition studies, consumer 
research, and the like." 

For example, a report pre­
pared recently for the New 
Orleans area predicts that the 
city will absorb an average of 
5986 for-sale units annually 
from 1970 to 1975. Though 
apartment construction there 
is currently concentrated in 
the rent range of $135 to $190 
per month, the largest demand 
is, and will continue to be dur­
ing the next 10 years, for units 
in the $I 00 price class. 

The reports are prepared 
for the Barret D ivision by 
W.R. Smolkin & Associates, 
Inc., New Orleans housing­
marketing consulta nts. 

SPACE, SCALE, AND SICKNESS: 
THE EFFECTS OF HUMAN CROWDING 

"Man seems likely to relapse 
into his 19th-Century plight 
of being the prisoner of the 
city, and, this time, with no 
possibility of escape. This is 
a formidable outlook for us, 
because the imprisoned town 
dwellers of the past have been 
apt to develop an ugly temper. 
The imprisoned proletariats of 
Athens, Alexandria, Rome, 
Constantinople Paris, and 
Leningrad have, each in turn, 
been prone to break out into 
mob violence. An inescapable 
city cannot be a seed-bed for 
vegetables or cereals, but it 
has often been a seed-bed for 
riots and revolutions." 

ARNOLD TOYNBEE 
Like thousands of young girls 
befo re her, Nancy Wells came 
to New York to work. She 
found a job te ac hing in a 
junior high school in Brook-

lyn, and set up housekeeping 
in a one-bedroom Manhattan 
apartment with two other 
girls. "We have no space," said 
one of her roommates re­
cently. "We're always bump­
ing into each other." Nancy 
sleeps on a couch in the living 
room, waits in line for the 
bathroom, squeezes into the 
tiny kitchen, where two are a 
crowd. Dressing in the morn­
ing, with everyone looking for 
stockings, becomes a flurry of 
arms and legs. Once out of the 
apartment, Nancy goes under­
ground, pushes or is pushed 
across a crowded subway plat­
form into a packed subway 
car, where she clutches a strap 
fo r the 45-mi nu te subter­
ranean ride to Brook lyn. All 
day she teaches in an over­
crowded sc h oo lr oom. H er 
classes average about 40 stu-

Pl A News Report 47 



Are the bugs 
out of all 
plastic flashings? 
Just one 
Saraloy 640R. 
There are only two reasons for not 
specifying flexible flashing: (1) you've 
tried it before with mixed results, or 
(2) you don't like to try new things. 
Well, now we think we can reassure 
you on both counts. Early flexible 
flashings (and a few that are still 
around) had their faults. These have 
been corrected in Saraloy® 640R plastic 
flashing. Second, flexible flashings are 

48 PIA News Report 

not new. They've been some time 
reaching the slate of perfection 
embodied in Saraloy 640R flashing. 
Consider the advantages of Saraloy 
640R. Since it's flexible, it-can adjust 
to the building movements that occur. 
It can withstand extreme roof 
temperatures-either hot or cold­
without thinning out or getting brittle. 
And it lasts and lasts. 

On Readers' Service Card, Circle o. 333 

It cuts on-the-job installation costs 
and is a joy for roofing contractors 
to work with. Doesn't it sound like it's 
worth a try? 
For more information, contact The Dow 
Chemical Company, Plastics Sales 
Department, Midland, Michigan 48640, 
or consult Sweet's Architectural 
File 8g/Do. 

December 1966 



dents. And she has six classes. 
At night she squeezes back 
o:lto the subway for the 45-
minute ride to her apartment. 

Late one night a month or 
so ago, Nancy's roommates 
heard a crash in the living 
room. They found her 
sprawled on her back on the 
floor , eyes wide open staring 
at the ceiling, unable to move 
or talk. 

The doctor said she had low 
blood pressure, and, after a 
more thorough examination 
the next day, said she had all 
the symptoms of hyper-anxie­
ty. "Where do you come 
from?" he asked her. When 
she mentioned a small town 
upstate, he named a cure. 
"Have you ever thought of go­
ing back there? Some people 
just can't adjust to New 
York." 

In the midst of a rash of 
talk by architects, planners, 
and population experts about 
high-density living, Nancy's 
plight has far-reaching impli­
cations. Already New York 
City has one of the highest 
population densities in the 
world (75,000 per square mile 
on Manhattan) and a psychi­
atric study done three years 
ago showed that 23 per cent 
of the people in a six-block 
East Side area had severe 
neuroses. Obviously, high­
density living has an effect on 
people. It has to. 

But planners and population 
experts, blithely predicting a 
world population 10 to 20 
times greater than it is now 
within 100 years, lack knowl­
edge of the effect a population 
of 20 billion will have on in­
dividuals. Their ignorance is 
understandable, if hardly 
commendable, for a surprising 
dearth of scientific knowledge 
about human crowding exists. 
Psychiatrists, psychologists, 
and sociologists are just now 
starting to study the problem. 

What will the United States 
be like 100 years from now. 
with a population of 1 billion? 
Some planners say that even 
now we have the physical 
means for handling that large 
a population. Last month, 
however, ABC television 's 
"Stage '67" took a frightening 
look at the world of 2067. 
(We should point out that al­
though the program distorted 
probability by projecting 
simply one factor - popula­
tion growth - at the expense 
of many other variables, the 
mere possibility of such over-

December 1966 

crowding is unnerving.) 
An hour-long drama, "The 

People Trap," told of a land 
race for the last 20 acres of 
undeveloped land in the 
United States. By this time, 
according to the drama, the 
Government was assigning 
space to people in already 
crowded urban apartments. 
People could have babies only 
by Governmental decree; un­
licensed mothers were ar­
rested for pregnancy and put 
in detention camps. If an un­
licensed baby was born, it was 
frozen; its "development was 
arrested." Winners of the land 
race were to be given an acre 
apiece in Yosemite Park, and 
each was to be licensed to 
have one child. Everywhere 
the camera looked in this 
world of 2067 there were 
mobs of people, as if the earth 
were a giant Macy's post­
Christmas sale. The hero had 
to race (through these mobs) 
from some point in what was 
once New Jersey into Times 
Square. Everywhere he had to 
push through motionless 
crowds. To travel a block took 
hours. At one point, he had to 
scale a 200-story windowless 
apartment house. But he won. 
And he and his wife were 
shown - and, by then, it was 
a relief to see - skip pi n g 
hand in hand across an open 
meadow with trees; one acre 
seemed like the Eden of a 
menthol cigarette ad . Sunlight 
shone through the leaves. 
Then, suddenly, the camera 
panned behind them to a 
chain-link fence . Against it 
was pushing a crowd of those 
milling, faceless, ubiquitous 
masses. 

The mere possibility of such 
overcrowding as pictured in 
these fictional terms is fright­
ening. It has led population 
experts, such as Kingsley 
Davis, to issue strong warn­
ings. Writing in Scientific 
American for September 
1965, Davis stated : "It seems 
plain that the only way to stop 
urban crowding and to solve 
most of the urban problems 
besetting both the developed 
and the underdeveloped na­
tions is to reduce the over-all 
rate of population growth. 
Policies designed to do this 
have as yet little intelligence 
and power behind them. Ur­
ban Planners continue to treat 
population growth as some­
thing to be planned for, not as 
something to be itself planned. 
Any talk about applying the 

brakes to city growth is there­
fore purely speculative, over­
shadowed as it is by the reality 
of uncontrolled population in- · 
crease." 

But what effect does the 
crowding already besetting us 
have on humans? Psycholo­
gists, trying to answer the 
question, can point only ten­
tatively to work done with 
lower animals. In lower ani­
mals, crowding past certain 
defineable limits produces 
physic a I and psychological 
changes. Shrimp studied at the 
California Current Resources 
Laboratory showed that a 
growth in male populations 
Jed to fewer pregnancies in 
females. On an island in the 
St. Lawrence, where a popula­
tion of Sika deer could expand 
in number but not in area, a 
population of more than one 
per acre was reduced in one 
sudden wave of death to about 
one for every three acres. Au­
topsies showed that their ad­
renalin glands had increased 
in size as much as five times. 
This enlargement is a familiar 
sign of stress, and biologists 
theorized that the animals 
died of ins u Ii n shock. Re­
searchers also found two cases 
of death from hepatitis and 
believe that the prolonged 
stress brought on a suscepti­
bility to disease. Rats tested by 
ethnologist John Calhoun 
soon broke up into a kind of 
feudal aristocracy. A king rat 
with a small harem took over 
a large bit of controlled space. 
The rest, forced into a rela­
tively small area, became anx­
ious and irritable, nipped at 
each other's tails, and showed 
a strange breakdown in sexual 
activity. 

Psychologists are not yet 
certain what implications all 
this has for humans. Being an 
animal, man will show some 
similar patterns. But psychol­
ogists point out that man's in­
telligence, his reasoning abili­
ty, his communication 
through language and other 
media, and his culture will off­
set some of the immediate 
effects of overcrowding found 
in rats and deer. Psychologist 
Robert Beck points out that a 
certain kind of person is at­
tracted to high density areas, 
such as New York, or Lon­
don, or Paris, or even Pitts­
burgh. That's where the action 
is. "The I ights are much 
brighter there," Petula Clark 
tunefully reminds us. And 
some people not only adapt 

well to these situations but 
seem to thrive on them. More­
over, there are cultural dif­
ferences among people. 
Italians and Japanese, for in­
stance, who have for years 
lived under more crowded 
conditions than those found in 
the U.S., seem to have a 
higher tolerance for crowding 
than do Americans. Psychia­
trist Humphrey Osmond, in 
Who Designs America?, put 
it this way: "How much space 
and what sort of space does a 
man need? The aristocrat feels 
overcrowded if he can see any 
sign of human habitation from 
the topmost battlement of his 
castle; London slum dwellers, 
on the other hand, complained 
of the bareness, emptiness. 
and eerie quietude of the Eng­
lish countryside when they 
were evacuated du r i n g the 
bombing in 1940. There are 
New Yorkers who hate leav­
ing the canyons of that mega­
polis, just as much as the 
northern trapper fears the 
thunder and rush of the city. 
... We can be sure that man, 
like every other creature, has 
certain spatial requirements, 
just as he needs certain condi­
tions of heat, light, oxygen, 
water, and terrain to survive." 

Robert Beck was, until re­
cently, an advisor to the Re­
gional Plan Association in 
New York, a group trying to 
outline future expansion in the 
New York metropolitan re­
gion. He is quick to point out 
the vast gaps in his, and other 
psychologists', knowledge of 
crowding. But planners he 
worked with felt his contribu­
tion was valuable, merely be­
cause he could raise questions 
about density and related 
stress that they might not think 
of. Unfortunately, the budget 
would not support his posi­
tion . On November 1, Beck 
was forced to give it up. 

In a still unpublished paper 
written for the Regional Plan, 
with architect-planner Rai 
Okamoto, Beck cautioned that 
density itself may not be the 
real enemy. "It may not be the 
population density, per se, that 
is the issue here, but rather the 
way in which the density is 
organized. That is, areas 
where there are low standards 
of mental and physical health 
do have high densities but also 
have little order or system to 
control the density. Order and 
chaos become two kinds of 
density to study." 

In one of the only general 
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books published on the subject 
of human population density, 
The Hidden Dimension, an­
thropologist Edward T . Hall 
makes a strong plea for re­
search into and consequent 
understanding of man's spatial 
needs. These needs 'are deter­
mined by how man reacts to 
space, and this reaction in 
turn is determined by all the 
senses: sight, hearing, touch 
(including a sense of body 
heat), taste, smell. Different 
cultures react differently to 
these senses, and only research 
will show how much space 
each person needs. Hall cites 
the work of a French husband 
and wife scientific team, the 
Chombard de Lauwes. They 
compiled data on crowding 
and its consequences in urban 
housing. Using an index that 
measured the number of 
square meters per person per 
unit , they found that, when 
the available space was below 
8 to 10 meters per person 
(about 25' by 25') , the inci­
dence of social and physical 
illness doubled . Surprisingly, 
the Lauwes found that the in­
cidence of illness also in­
creased when the space avail­
able rose above 14 square 
meters. They were hard 
pressed to explaiP, this latter 
finding, and could only theo­
rize that the families in the 
second category were up­
wardly mobile and devoted 
more time to work than to 
their families. But the im­
portant fact is that, as Hall 
points out, "Illness, crime, and 
crowding were definitely 

linked." With typical scientific 
caution, Hall goes on: "There 
is nothing magic ab.out 10 to 
13 square meters of space. 
This figure is only applicable 
to a very limited segment of 
the French population at a 
particular time at a particular 
place and has no demonstrable 
relevance to any other popula­
tion .... It is absolutely essen­
tial that we learn more about 
how to compute the maxi­
mum, minimum, and opti­
mum densi ty of the different 
cultural enclave that make 
up our cities . .. I think it will 
ultimately be proved that 
scale is a key factor in plan­
ning towns, neighborhoods, 
and housing developments. 
Most important, urban scale 
must be consistent with ethnic 
scale, since each ethnic group 
seems to have developed its 
own scale." 

At a time when architects 
talk increasingly about the 
need for help from other dis­
ciplines, the time has come 
for less talk and more action·. 
Dr. Hall spoke recently at the 
Conference of the California 
Council, AIA. Although this is 
an encouraging step, it is not 
enough. Psychologists, anthro­
pologists , and ethnologists 
should be made consulting 
members .of the design· team. 
The plight of Dr. Robert Beck 
is unfortunately both common 
and unique. Few planning 
agencies have the kind of pro­
fessional consultants Beck rep­
resents. To have had one and 
to have Jost him is defeat on 
the brink of success. 

NEW OFFICE BUILDING FOR GUGGENHEIM 

NEW YORK, N .Y. An attempt 
by local residents to halt plans 
for the construction of a three­
and-a-half-story addition to 
the Solomon R. Guggenheim 
Museum, designed by Frank 
Lloyd Wright, has been only 
partially successful. The new 
structure was planned and ap­
proved by New York's Board 
of Standards and Appeals in 
1963, despite protests by a 
group led by Mrs. Martin 
Opperman, a resident of the 
neighborhood who holds a de­
gree in architecture. Now, 
however, most neighbors of 
Wright's Museum have been 
placated by the announcement 
that financial considerations 
have induced the museum au­
thorities to alter the plans, 

50 PIA News Report 

Photo: Courtesy, Solomon R. Guggen· 
heim Museum 

building only a two-story 
structure. According to 
spokesmen for the museum, 
this should still provide suffi­
cient space to house all ad­
ministrative facilities, freeing 
the top two ramps of the main 
building for exhibits. The cy-

lindrical administration build­
ing that now adjoins the mu­
seum will contain the Justin K. 
Thannhauser Collection of 
impressionist and 20th-Cen­
tury paintings. Exhibit space 
will be increased by one-third . 

Designer of the addition is 
William Wesley Peters, one of 
the foremost discipl e s of 
Frank Lloyd Wright and 
Chief Architect of the Frank 

Lloyd Wright Foundation. 
Peters says his design con­
forms to Wright 's own ideas 
for the museum as he original­
ly conceived them. The annex 
will rest on 13 pylons on the 
northwest corner of the mu­
seum site. Shown is the model 
of the structure originally 
planned; except for the height , 
the revised design is essentially 
the same. 

ARCH ENEMY 

ST. LOUIS, MO. Just upstream 
from Eero Saarinen's Gate­
way Arch is a 22.5-acre site 
that will be bought up for re­
newal. The developers, the 
River Center Redevelopment 
Corporation, are following the 
best precepts of current urban 
renewal theory. They are mak­
ing use of the waterfront, and 
they are providing a multiuse 
community in a downtown 
area . Unfortunately, they are 
not following these precepts 
well, for the plan they released 
in late October has little to 
distinguish it architecturally. 
Although the plan calls for 
open spaces between build­
ings, the spaces lack adequate 
definition, and are in danger 
of being uninviting, if the plan 
is executed. The buildings 
themselves, varying in height 
from 12 to 51 stories, are 
spaced with little imagination, 
and tied together by an S­
shaped 12-story apartment 
building that snakes through 
the center of the site, as if 
some giant hand had acciden­
tally dropped a huge Stude­
baker emblem in the midst of 
a housing development. 

According to the devel­
opers, the project would in-

Photos: Schw arz & Van Hoefen , Architects 

crease by 100 times the city's 
tax base for the area. They 
selected the plan as the "most 
desirable of five basic urban 
renewal concepts." "Most de­
sirable" to whom? If the proj­
ect goes ahead, there will be 
3578 apartments to fill , a per­
forming arts theater, cinema, 
art gallery, bowling alley, 
supermarket, interdenomina­
tional chapel , skating rink, 
library, and off-street parking 
for 5000 cars. All commend­
able; given some architectural 
value it might be worthwhile. 
Acquisition of the land is ex­
pected to take two years. And 
the $100 million cost of land 
and construction is expected 
to be carried by Federal and 
private funds, with no depen­
dence on the city. 

Architects are Schwarz & 
Van Hoefen. 
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INFORMATION SOURCE ON 
ART -ARCHITECTURE 

COLLABORATION 

DELFT, HOLLAND. Professor 
A. M. Hammacher of the De­
partment of Architecture at 
the Technical University in 
Delft is compiling internation­
al documentation on the rela­
tion between art and architec­
ture. He hopes to provide a 
clearing house for information 
in this field , and urges contri­
butions from both architects 
and artists. 

With the scope of architec­
ture enlarging, Hammacher 
feels it is increasingly impor­
tant that architect and artist 
should better understand each 
other. "There must be re­
search into the influence of 
art on space," he states. 
"Every new chance to realize 
this relation and to clarify it 
can be seen as an individual 
case in the collaboration be­
tween artist and architect." 
Specifically, he is seeking: in­
formation on projects in the 
design stage; photos and exact 
data (measurements, materi­
als, dates) on completed proj­
ect ; names and addresses of 
architects and artists who have 
worked on related projects. 
Hammacher's address is: 
Technische Hogeschool, Af­
deling der Bouwkunde, Oude 
Delft 75, Delft, Holland. 

FLOODS SULLY 
ITALIAN ARCHITECTURAL 

HERITAGE 
FLORENCE, ITALY. As the rain­
swollen waters of the River 
Arno receded last month after 
a week-long rampage through 
Florence, they left ruin and 
despair in their wake. Archi­
tectural landmarks that had 
stood unmarked for centuries 
emerged ravaged and bruised. 
More than 600 paintings were 
stained by mud and water. 
"The dtstruction is incalcu­
lable," noted Piero Bergellini, 
the mayor of Florence. "Not 
even the war, not all of the 
last war, wrought so much de-
truction on Florence as the 

water of the Arno River." 
Superintendent Ugo Procacci 
of the Uffizi Gallery and his 
close friend Carlo Ludovico 
Ragghianti, curator of the 
Palazzo Strozzi, were in tears. 

At the Uffizi Gallery, Giot­
to's "The Wedding of St. 
Catherine" and a Botticelli 
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triptych will have to be re­
stored, together with about 50 
other paintings. More than 
200 paintings will have to be 
cleaned. 

Among the architectural 
works damaged were the Bap­
tistry of St. John, the Ponte 
Vecchio, whose picturesque 
shops will have to be replaced, 
and the church of Santa 
Croce. In the Baptistry, the 
Pisano doors were badly 
cracked, and five of the ten 
scenes on Ghiberti's "Door of 
Paradise" must be either re­
paired or replaced . 

But Florence was not the 
only Italian town struck by 
the deluge. Throughout north­
ern Italy, more than I 00 per­
sons were killed, and total 
damage was estimated at 
$2,400,000,000. Venice had 
tides 7' above normal. 

Offers of help came from 
all over the world. The U.S. 
sent a team of 16 art-restora­
tion experts to give temporary 
aid to the work, which, al:­
cording to Ragghianti , "will 
take many, many years." A 
Committee to Rescue Italian 
Art is being formed , and is 
headed, in this country, by 
Professor B a tes Lowry of 
Brown University. 

L[ fllltTltO DE MQNTRUJ. 

TH£ MO~TREAL JlllUllO 

== · 

MONTREAL, CANADA. Montreal 
has been talking about build­
ing a subway since 1910. In 
October 1966, two of three 
proposed lines of the Montreal 
subway opened for business, 
and some North American 
cities that have talked about 
installing subways for almost 
as long are looking carefully 

at the new system. Several fea­
tures make it worth watching: 
For one thing, its station stops 
were designed by architects. 
Sixteen sections are the work 
of local architects; l 0 more 
were done by the city's archi­
tectural department. Stations 
are spacious (most are two 

stories high) and well lit; each 
has a different decor. For an­
other thing, the system's newly 
designed trains run on rubber 
tires. 

When Jean Drapeau be­
came Mayor of Montreal in 
1960, he pledged construction 
of a subway. From that point 
on, things happened fast. In 
November 1961 , the City 
Council gave its blessing to 
the plan and appropriated 
$132 million for the first two 

lines. Workmen broke ground 
in May 1962, and the lines 
started carrying passengers in 
October of this year. By the 
opening of Expo '67 next 
April, the subway's third line 
(line 4), connecting the fair 
to the city, will be in opera­
tion. A fourth spur, running 

under Mount Royal , will open 
at an as yet unspecified date. 

On a typical weekday, the 
subway i expected to handle 
400,000 pa sengers. (As a re­
sult of the new transportation 
system, the city recently sold 
I 00 used trolley buses to Chi­
cago.) Passengers now u i ng 
the system report a quick , 
quiet, clean ride. Escalators 
take passengers to and from 
station p 1 at forms when the 
platform-to-street distance ex-
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ceeds 12'. Jn general, the use 
of rubber tires on the cars 
permitted station construction 
close to the surface, because 
the rubber-wheeled trains can 
negotiate a steeper grade than 
their steel-wheeled counter­
parts. From the stations, sub­
way tracks lead downward at 
angles up to 6% through tun­
nels that are farther below 
ground than the station . 
Above ground, all entrances 
are built into existing or 
planned structures, eliminat­
ing a need for unsightly 
kiosks. 

French engineers who were 
con ulted on the project talked 
the city into using rubber tires. 
Although still a matter of con­
troversy, Montreal engineers 
feel these tires provide a 
quieter, more stable ride, that 
the stopping efficiency of 
trains is increased, and that 
they allow train better to 

negotiate sharp turns. Evi­
dently, the tires squeel on 
turn , but the noise level never 
approaches that of steel on 
steel. 

All financing of the system 
so far has been done by city 
loans. At three successive 
meetings, the City Council ap­
propriated $213,700,000 -
$153,000,000 for tunnel con­
struction and track work, and 
$61,700,000 for rolling stock 
and accessories. 

Mayor Drapeau has pro­
vided Montreal with the sort 
of leadership that might well 
be envied by his counterparts 
in the U.S., who tend to de­
vote more time and energy to 
talking than taking effective 
action. 

Montrealers are pleased 
with their Metro. At the polls 
in October, they elected 
Mayor Drapeau to a second 
term with 95% of the vote. 

LAW CENTER FOR FLORIDA UNIVERSITY 

GAINESVILLE, FLA. For years, 
Miami architects Pancoast, 
Ferendino, Grafton, and 
Skeele experimented with ed­
ucational facilities. They con­
ducted seminars, interviews, 
did research, and wrote re­
ports on the use and arrange­
ment of classrooms and school 
building . Putting their re­
search into practice, they built 
many schools in southern 
Florida. But their work was 
merely a preparation. They 
never had a project in which 
they could incorporate every­
thing they had learned. Never, 
that is, until they gained a 
commission to design a Law 
Center for the University of 
Florida. Earlier this fall, their 
design won an Honor Award 
from the Florida Association 
of the AJA. 

The University of Florida 
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expects its law school enroll­
ment to double by 1968, and , 
accordingly, the law faculty 
was given a wooded site on 
the northwe t corner of the 
campus for a center that 
would combine facilities for 
housing, teaching, and re­
search. Architects Pancoast, 
Ferendino, Grafton, and 
Skeele designed a plan that 
avoids the cliches of campus 
arrangements. Essentially, 

their law campus is composed 
of three parts: an academic 
structure with library, class­
rooms, auditorium, and fac­
ulty offices; a commons facili­
ty with dining room, book­
store, and snack area; and 
housing. Parking is provided 
on the east and west sides of 

TYPICAL UNIT FLOOR PLAN 

the site. In the center, between 
the parking areas, are the 
buildings that make up the 
law campus, isolated from the 
automobile, surrounded by 
trees, and connected by walk­
ways At the heart of the site 
are the commons building , a 
focal point of activity and a 
beacon of constant central 
light at night. Between the 
commons and the academic 
buildings is a paved, central 
courtyard, flanked by covered 
galleries. In these buildings, 
the stair towers are articulated 
of a textured concrete. Con­
crete framing is left exposed, 

running in bands through the 
building's red brick walls. Ju t 
to the south of the common 
are two groupings of housing, 
each consisting of four build­
ings arranged in radial arms 
around a central open area. 
Each dormitory room, com­
plete with bath and galley, 

can accommodate two stu­
dents or a married couple (see 
plan). 

Most noticeable results of 
the research the architects 
have done in classroom plan­
ning is seen in the auditorium. 
When sliding panel walls are 
closed, the auditorium be­
comes seven classrooms, two 
seating 75 students, four seat­
ing I 00, and one eating 200 
When the panel are pulled 
aside, varying combinations of 
auditorium-classroom space 
become available. The archi­
tects see the use of this space 
being determined by com-
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puter. The 200-seat portion of 
the auditorium will be fur­
nished as an appellate court­
room, and each student in this 
section will sit in a swivel seat 
at a fixed work desk. 

It is already apparent that 

the years of planning have 
paid off. The budget for the 
academic building, which will 
be the first to go up, was $19 
per sq ft. Bids went out in late 
October, and the low bid came 
in at $18.90 per sq ft. 

THEATER ON THE SKYLINE 

SAN ANTONIO, TEX. The Ruth 
Taylor theater, opened on the 
Skyline campus of Trinity 
University here in late Octo­
ber, is called by its managing 
director, Paul Baker, "the first 
truly American theater." De­
signed by architects O'Neil 
Ford and Bartlett Cocke, it 
has six levels, taking advan­
tage of a hillside site, and 
three distinct stage areas. 
Largest of these theaters is 
the 412-seat Theater One 
(middle photo), with a total 
frontage of 110'. Its horse­
shoe-shaped stage surrounds 
three sides of the auditorium 
floor, where 140 swivel chairs 
are located. A spectator in 
any one of these seats can 
swivel to follow the action as 
it moves from one area of the 
stage to another. Behind these 
seats are 186 seats fixed on 
risers and in the balcony are 
86 more. 

The second theater, Attic 
Two, seats 108 persons for 
smaller productions. And the 
Cafe Theater seats 100 for 
after-show entertainment. In 
addition, the building's 
55,000-sq-ft house class­
rooms, diction booths, a cos­
tume shop, study halls, set 
design shops, dressing rooms, 
offices, rehearsal rooms, a 
children's theater area, art 
room and ticket booths. 

Under construction for two 
years, the theater is the third 
building in a fine arts complex 
at Trinity. Already in use are 
the Ruth Taylor Music Center 
and the Ruth Taylor Art 

Building. And it is the thirty­
eighth structure built on the 
Trinity Skyline campus since 
1952. 

Funds for the $I ,300,000 
theater were donated by the 
Ruth and Vernon Taylor 
Foundation. 

PERSONALITIES 
Richard H. Tatlow, ID, will 
hold the position of president­
elect of the American Society 
of Civil Engineers. Tallow, 
who is president of the archi­
tectural firm of Abbott, Merkt 
& Company, New York City, 
will be the first to occupy this 
office . . . President of the 
Philadelphia Chapter of the 
AIA for 1967 is Louis deMoll, 
partner in the Ballinger Com-
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pany ... Newly elected presi­
dent of the New York State 
Association of Architects is 
Fay A. Evens, Jr., who is a 
practicing architect in Troy, 
N.Y. ... Howard Morgridge, 
a principal in the firm of Mor­
gridge, Richards & Coghlan 
of Los Angeles, is to be the 
new president of the Cali­
fornia Council, AIA ... The 
presentation of an Achieve-

ment A ward to Mrs. Lyndon 
B. Johnson for her national 
beautification program was 
the highlight of the National 
Convention of the American 
Society of Registered Archi­
tects, held in Cleveland ... A 
jury of five has been selected 
to judge entries in the AIA's 
1967 Honor Awards Program. 
Members are James M. 
Hunter of Boulder, Colo., 
chairman; R. Max Brooks of 
Austin, Tex.; Vladimir Ossi­
poff of Honolulu; Joseph N. 
Smith of Atlanta, Ga., and 
Philip Will, Jr., of Chicago, 
Ill. David N. Yerkes of Wash­
ington, D.C. will advise the 
jury ... Morris Ketchum, Jr., 
past president of the AIA, 
has received the French gov-

ernment's highest honor in the 
field of humanities. He is the 
first American architect to be 
named a Chevalier de l'Ordre 
des Arts et Lettres . . . The 
East Bay and northern Cali­
fornia chapters of the Wom­
en's Architectural League 
have honored Norman K. 
Blanchard of St. Helena, Calif. 
He founded the league 25 
years ago ... The Library of 
Architecture and Allied Arts, 
Los Angeles, Calif., has 
elected its immediate past 
president, David J. Witmer, 
to the office of chairman of the 
board. Witmer, member of the 
firm of Witmer & Pidgeon, 
architects, was honored for his 
contributions to the library by 
the board of directors. 

A NEW TOWN, WITHIN A CITY 

MONTREAL, CANADA. As Mon­
treal's Expo '67 gets underway 
next spring on an island in the 
St. Lawrence River, another 
island just upstream will be­
come the scene of construc­
tion activity, which may have 
just as much effect on the fu­
ture of Montreal. On Nun's 
Island, a I 000-acre area just 
I 0 minutes by car from the 
downtown business district. 
work will get underway on the 
first stage of what will become 
a community of 50,000 per­
sons. A Chicago real-estate 
firm , Metropolitan Structures. 
Tnc., has a 99-year lease on 
the island; and a recently com­
pleted bridge, linking Verdun, 
a Montreal suburb, with the 
south shore of the river, cuts 
across the island, making it a 
prime spot for development. 

Initial work will concentrate 
on 800 town house and apart­
ment dwelling units to be de­
signed by Mies van der Rohe 
and Stanley Tigerman of Chi­
cago, and by Philip David 

Bobrow of Montreal. Over-all 
planning is being done by 
Johnson, Johnson & Roy of 
Ann Arbor, Mich. 

Until 1957, the island was 
occupied by the Sisters of the 
Congregation of Notre-Dame. 
In 1956, it was purchased by 
the Quebec Home and Mort­
gage Corporation, Ltd., who 
leased it to Metropolitan 
Structures. 

Eventually, Nun's Island 
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will be a city within a city, 
complete with schools, shop­
ping facilities, industry, and 
recreation areas. What makes 
it different from other new 
towns throughout the world 
is its proximity to an estab­
lished metropolis. Few other 
cities still have 1000 acres of 
open land so close to the city 
limits. Obviously, this juxta­
position was a boon to the 
developers, for the city of 
Verdun is running water, sew­
age, and telephone facilities 
to the island, and will also 
provide schools and other 
p!.!blic facilities. Furthermore, 
Metropolitan Structures is get­
ting a complicated tax incen­
tive from the city. 

Development of the island 
was discouraged until recently, 
both because of the lack of a 
road link to the island off 
Montreal and because of 
flooding. Ice jams forming 
downstream had backed up 

river water each winter, but 
construction of a $14 million 
ice-control structure has 
stopped this. Even so, the up­
river end of the island, set 
aside for golf courses, parks, 
and other recreational facili­
ties, will be diked. 

Concept for the first cluster 
of housing shows poth high­
a nd low-rise structures 
grouped around central 
greens. Mies has designed the 
high-rise apartment. Tiger­
man is responsible for the low­
rise, cluster-type town houses. 
Wisely, the planners have situ­
ated houses along the river­
front, and meandering roads 
are planned that will keep the 
automobile from intruding 
upon the community. Roads 
are being financed by a Ver­
dun municipal bond issue. 

When completed in 15 to 
20 years, the project will have 
cost Metropolitan Structures 
about $300 million. 

CALENDAR 
The Winter Meeting of the 
National Society of Profes­
sional Engineers will be held 
January 4-7, 1967, in the 
Americana Hotel, San Juan, 
P.R .... The Architectural 
Aluminum Manufacturers As­
sociation has planned its Com­
mittee Week for January 23-
27, 1967, at the Chisca Plaza 
Motel, Memphis, Tenn. . . . 
Management and Technology 
will be the theme of the Plant 
Engineering and Maintenance 
Show and Conference to be 
held in Chicago, January 30-
February 2, 1967. This year, 
a special area will be devoted 
exclusively to products and 
services for the building in­
dustry, and all evening ses­
sions of the conference will 
concern the industrial building 
industry. For registration and 
other information, write 
Clapp & Poliak, Inc., 341 
Madison Avenue, New York, 
N.Y. 10017 ... Also on 
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January 30-February 2, the 
18th International Heating 
and Air-Conditioning Exposi­
tion will be held at Cobo Hall, 
Detroit, Mich. Write for fur­
ther details to E. K. Stevens, 
International Exposition 
Company, 200 Park Avenue. 
New York, N.Y. 10017 .. . A 
series of five one-day semi­
nars will be held by Bolt, Bera­
nek & Newman, Inc., at 
BBN's offices in Cambridge 
and New York. Sessions in­
clude one on lighting, in Cam­
bridge, Mass. , January 7, and 
in New York on January 21; 
one with the theme of "struc­
tures," to be held in Cam­
bridge on February 4, and in 
New York on February 18; 
and one on computers, in 
Cambridge on March 4, 1967, 
and in New York March 18. 
Details are available from 
Bolt, Beranek & Newman, 
Inc., 50 Moulton Street, Cam­
bridge, Mass. 

JOHNSON IN POLITICAL FORAY 
NEW CANAAN, CONN. Architect 
Philip Johnson waged a losing 
battle last month for a seat in 
the Connecticut General As­
sembly. Running here in his 
heavily Republican home 
town, Democrat Johnson 
polled only slightly more than 
a third of the votes cast. His 
reason for running was "to 
make the Democratic ·party 
more palatable" in New 
Canaan. But his campaign had 
one note: the need for plan-

ning in Connecticut. He 
pumped hard for controls on 
water and air pollution and 
better use of open space. He 
hoped to find out whether 
these things were of interest 
to general voters. "Obviously 
they aren't," he told Pl A. 
"Voters are more interested 
in things like the PTA." One 
fears that this interest - or 
rather lack of it - carries far 
beyond the land of New 
Canaan. 

WESTERN MOUNTAIN AWARDS 

SANTA FE, N . M. At the first 
joint conference of Rocky 
Mountain architects and in­
terior designers held here Oc­
tober 12-15, architectural 
awards went to six Western 
Mountain Region firms. 
States represented in the 
Western Mountain Region of 
the AIA are New Mexico, 
Arizona, Utah , Colorado, 

2 

Wyom i ng, and Mont a na. 
Honor award went to the 
Denver firm of Moore & Bush 
for the Resources, Inc. , office 
building (1). 

Architectural merit awards 
went to: Scott & Louis of Salt 
Lake City for the East Ele­
mentary School building in 
Tooele, Utah (2); the firm of 
Harvey S. Hoshour, Albu-
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querque, N .M ., for the F irst 
Unitarian Church of Albu­
q u er q u e (3); the f i rm of 
Charles A. Haertling ot 
Boulder, Colo., for the resi­
dence of Dr. Robert Willard 
in Boulder (4); Cain, Nelson 
& Wares of Tucson, Ariz., for 
the First National Bank Build­
ing in Tucson (5); the firm of 
Bennie M. Gonzales of Phoe­
nix, Ariz., for the Rush Me­
morial Medical Building, 
Phoenix (6) . 

An award for interior de-

6 
sign from the American In­
stitute of Interior Designers 
went to the Denver architec­
tural firm of Dick Heraty for 
The Seven Levels Inn, a ski 

4 lodge at Teton Village, Wyo. 

CALIFORNIA ARCHITECT TURNS THESPIAN 

SAN FRANCISCO, CALIF. Crazy 
Quilt, a very funny, low­
budget movie, filmed in and 
around San Francisco, is nota­
ble for, among other things, 
the cinematic acting debut of 
Robert Marquis, current pres­
ident of the Northern Cali­
fornia Chapter of the AIA. 
Marquis plays a dancing psy­
chiatrist who strokes his 
beard, looks lecherously at 
his voluptuous patient, and 
gambols with her in the park. 
His performance is delight­
ful, and so is the movie. 

Crazy Quilt is the first full­
length film of John Korty, a 
29-year-old San Franciscoan 
who adapted the script from 
a short story, "The Illusionless 
Man and the Visionary 
Maid," by Allen Wheelis . 
Korty produced, directed, 
photographed, and edited the 
film himself. And as if that 
weren't enough display of tal­
ent for one family, he per­
suaded his brother, Doug, to 
play the roll of Falbuck 
Wheeling, an unwashed , un­
shaved motorcyclist who talks 
only in monosyllables and 
only about his motorcycle. 

The story, which is pre-
ented as a fable and is nar­

rated by Burgess Meredith, 
tells of the love and the lack 
of it in the marriage of a man 
(played by Tom Rosqui) who 
has no illusions, and a maid 
(Ina Mela) who quests for 
love and warmth and affec­
tion . The man is a termite ex-
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terminator, turned construc­
tion worker, who builds sev­
eral of his own houses, any 
one of which is enough to 
make an architect nod in 
amused understanding. Let it 
be sa id that the night we saw 
the film, the lady next to us 
couldn't stop laughing. 

In a letter to Pl A, Bob 
Marquis wrote: "Be sure to 
see my debut in this new and 
promising career; urge you r 
staff and friends to see it also 
(espec ially since I own 
stock)." We doubt that Mar­
quis. principal in the San 
Francisco firm of Marquis & 
Stoller, is actually contem­
plating a new career, but, as 
a hobby, his acting is a happy 
pursuit. It reverses a Cali­
fornia trend in which one is 
supposed to be an actor first , 
then take up another career. 

Imagine being able to turn 
from the T-square to a romp 
across the grass with someone 
as winning as I na Mela . 

WASHINGTON/FINANCIAL NEWS 
BYE. E. HALMOS, JR. 

The final session of the 89th 
Congress enacted five or more 
pieces of legislation that 
promise to have a broad im­
pact on the profession. Sev­
eral of these deserve study: 

T he legislation created the 
new Department of Trans­
portation; set up further aids 
to construction of educational 
fac il it ies; aids for construc­
tion of libraries; amendments 
to stream-pollution control 
measures; the controversial 
"Demonstration Cities" pro­
gram; cut-backs in tax-ded uc­
tions for new construction. 

(The Demonstrat ion Cities 
bi ll - see la t month's col­
umn - survived a bitter at­
tack on some of its provisions; 
the tax cut-back also was 
modified to al low for smaller 
buildings and pollution con­
trol works construction.) 

Effect of creation of a new 
Transportation D epartment 
will be somewhat indirect for 
architects - more on the 
level of policy making than 
actual control of activities 
and plann ing on the site. Ob­
viously, conso l idation of 
agencies such as the Bureau 
of Public Roads, the Coast 
Guard, Federal Aviation 
Agency, and others under a 
single admini trative tent will 
probably result in an attempt 
to impose a uniform policy on 
architectural and engineering 
services involved. 

One thing should be clear 
at the outset: As set up by 
Congress (PL 89-562), the 
Department is potentially an 
administrative impossibility, 
and moves will certainly be 
made next session for changes. 
Problem centers around the 
fact that, in order to placate 
dissenters, Congress set up 
the heads of the formerly in­
dependent agencies as Presi­
dential appointees (with Con­
gressional consent); thus they 
could, in effect, thumb their 
noses at the new Secretary. 
(This is the same situation 
that forced consolidation of 
the semiautonomous agencies 
that constituted the former 
Housing and Home Finance 
Agency.) 

Big field for architects un­
der the new agency will be in 
plan n ing functions - at­
tempts to merge efforts in ur­
ban planning, mass transpor-

tation, highway-air-rail safety 
into some ort of a coherent 
whole. 

On returning from his Far 
Eastern tour, the President 
named Alan S. Boyd Secretary 
of the new department. Boyd 
moves up to the new post 
from his position as Under 
Secretary of Commerce. He is 
also former chairman of the 
Civil Aeronautics Board. 
Boyd's new job is obviously 
not an easy one. Only a 
strong-handed administrator 
can bring cohesion to a many 
faceted department that, at 
birth, has some 100,000 em­
ployees and more t han $6 
bi ll ion in appropriations. 

Huge sums of money for 
construction and planning arc 
included in the group of edu­
cation-aid measures enacted: 
$300 million for construction 
of graduate facilities under 
the Higher Education Act; 
$310 million for library serv­
ices and construction (through 
1971); $105 million over five 
years for grants to improve 
medical library facilities and 
services; $1,400,000,000 for 
elementary and secondary ed­
ucation aids - including con­
struction. as well as other 
purposes. 

Amendments to existing 
stream-pollution control laws 
upped spending for construc­
tion loans and grants to $3 -
400,000,000 over four years, 
provided for broad-gage area­
wide planning, called for a 
number of studies of pollution 
and possible control meas­
ures. Most significantly, the 
Interior Secretary is also in­
structed to study incentives -
including tax deductions -
for industry. 
Architects' Fees - The run­
ning battle between the Fed­
eral Government and archi­
tects and engineers over 
current 6% limitations on 
fees hasn't quieted down with 
Congress' departure from the 
capital. 

Reason: Before packing its 
bags, Congress ordered its 
fiscal watchdog (the General 
Accounting Office) to look 
into the fee situation on a 
Government-wide basis, and 
to come in with some recom­
mendations next year. 

Architects and other pro­
fessionals have long argued 
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That's about the amount of 'track' used in the 
VEMCO V-Track Drafting Machines being sold 
in 1966. Twenty miles: the distance from Bos­
ton to Brockton, Atlanta to Marietta, Dallas to 
Ft. Worth, Los Angeles to Whittier. If you 
aren't one of the 20,215 happy, highly effi­
cient V-Track engineers daily producing more 
drawings of higher accuracy at lower cost with 
less fatigue, you'd better switch onto the right 
track ... the VEMCO V-Track. Your free ticket 
to a better station up the line is the new 
16-page brochure CBG66 and price list of all 
VEMCO products. Write or phone 
V&E MANUFACTURING CO. 
766 South Fair Oaks Ave. , Pasadena, Calif. 91105 

Telephone (213) 681-6796 

On Readers' Service Card, Circle No. 423 
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that the now 27-year-old 6% 
fee limitation is obsolete and 
is in fact detrimental to the 
professions as well as to the 
Government. The current in­
vestigation by GAO is an out­
growth of these complaints, 
strengthened by new battles 
over fees a 11 owed by the 
Farmers Home Administra­
tion. 

Taking the lead in the dis­
cussion, the AlA last month 
submitted a "position paper" 
to GAO, urging repeal of the 
limitation on fees, arguing 
that: (I) cost of arch itectural 
services has risen faster than 
costs of construction, because 
of complexity of modern 
buildings and component sys­
tems; (2) with the low fees, 
architects can't allow as much 
time for research and design 
a a project should have; (3) 
increasing probability of fi­
nancial loss - due to low 
fees, frequently long time­
lap es between conception 
and completion of projects -
"works against the best inter­
ests" of the Government be­
cause of loss of interest 
among architect in Federal 
projects. 

Engineers have made simi­
lar comments. 

Prospects are that GAO's 
report to Congress next year 
will suggest increases, or some 
sliding scale for such fees. 
Whether Congress goes along 
depends, to some extent, on its 
new composition (after last 
month's elections), and how 
Congressmen read the trends 
on need for further economy 
in Government. 
Who's to Blame? -The in­
fluential Associated General 
Contractors has taken a care­
fully noncommittal official 
view of AIA's revisions to its 
"General Conditions of Con­
tract for Construction," after 
AGC's directors failed to en­
dorse the changes (Document 
A201) at a recent meeting. 

Bothering the builders were 
the provisions of the new doc­
ument that would require the 
contractor to "hold harmless" 
the owner and architect of all 
legal claims for injury to an 
employee or member of the 
public, or for damage to 
properties near the construc­
tion site, if such damage is 
caused in whole or in part by 
any negligent act or omission 
of the contractor or subcon­
tractor [see IT'S THE LAW, OC­
TOBER, NOVEMBER, DECEM­

BER 1966 Pl A]. 

AGC carefully advised its 
members of the board's fail­
ure to endorse the new docu­
ment; and suggested that con­
tractors (1) check legal ef­
fects of the document with 
their attorneys; (2) review 
the provisions with their in­
surance carriers ; (3) push lo­
cal chapters to "obtain coop­
eration of local architects in 
removing or modifying the 
objectionable 'hold harmless ' 
clause." 

Cautioned AGC : "Many 
local architects are not full y 
aware of the word ing and 
legal effect of the re v ise <l 
Form A201 ." 
Financial - Biggest factor in 
the financial picture for con­
struction - and most other 
business activities - for the 
coming year was the final 
total of funds appropriated or 
authorized for the coming 
year by Congress. Best esti ­
mates put the figure at more 
than $120 billion for all pur­
poses - a far cry from the 
President 's $102 bi 11 ion 
budget last Januar y. The 
enormous spending total (bol­
stered by mounting costs of 
war in the Far East and nu­
merous "Great Society" pro­
grams) had to presage either 
a cutback in spending next 
year, a tax increase, or both . 
(The Budget Bureau has al­
ready said it will try to chop 
$3 billion out of public works 
spending next year, despite 
Congressional actions.) 
D With the huge spending 
increases, construction costs 
kept mounting. Best indicator 
in Washington is the Bureau 
of Public Roads' quarterly 
index on highway construc­
tion prices, which jumped an­
other 1.7% in the third quar­
ter, to reach new all-time high 
(at 115.6% of 1957- 58 
prices). Since the beginning of 
1966, the index has risen a 
total of 8.3 % - far and away 
the biggest cost rises since the 
index was started. 
D Beginning to show the ef­
fects of tighter money and 
higher prices, total value of 
new construction put in place 
for September was set at $6,-
700,000,000 - 1 % below a 
year ago, the first time the 
Census Bureau's figures have 
shown any decline at all for 
more than two years. Housing 
continued the weakest spot. 
running at a rate of 1,073 ,000 
units for September, down 
2.6% from August of this 
year, and 15% under July. 
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Mass produced 
or one-of-a-kind 

- precast concrete with 
lncor® 24-hour cement 

SEATTLE PACIFIC COLLEGE LIBRARY ; Arch itect: DURHAM, ANDERSON & FREED; Sculptor: 
HAROLD BALASZ; General Contractor: BRAZIER CONSTRUCTION CO.; " lncor" Cement Precast 
Units : OLYMPIAN STONE CO. (All of Seattle, Washington) 

KING COUNTY MEDICAL 
SERVICE BUILDING; Archi­
tect : GRANT COPELAND & 
CHERVENAK; General Con­
tractor: BAUGH CONSTRUC­
TION CO.; " lncor" Cement 
Precast Units: OLYMPIAN 
STONE CO. (All of Seattle, 
Washington) 

Two brilliant examples of precast 
concrete in Seattle are the King 
County Medical Service Building, 
above, and the Library Building 
at Seattle Pacific College, below. 

The use of lightweight concrete 
saved 150 tons of facing weight in 
the precast window wall units for 
the new Medical Building. These 
844 precast units are each one 
story high and three feet wide, 
and have built-in grooves for the 
window frames. 

The College Library shows the 
visual impact of concrete murals, 
designed as an integral part of the 
structure. The specially designed 
precast concrete units have an 
exposed surface of Steilacoom 
pebble aggregate. 

Lone Star's performance-proved 
" lncor," America's first high early 
strength portland cement , was 
used exclusively for both of these 
outstanding p recast jobs. Lone 
Star Cement Corp. , 100 Park Ave., 
New York, N.Y. 10017. 

lilll 
POIHlAlllDC£MlNTASSOCIAT111111 

@ LONE 
STAR 
CEMENT 
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exciting new techniqu 

~ 1-.;;.ei in colored vitreous porcelain enamel. 

this is Cl-F 
vitreous porcelain enamel 

almost as hard as pure quartz. It is 

fused to become an integral part of 

the cast iron-not just a coating. It is 

fade-proof-colors stay vivid-re­

finishing is never needed. Stain-proof 

-class A acid resistant. Heat-proof 

-no blistering or peeling. And re-

sists scratching and abrasion better 

than any other decorative finish. 

this is Cl-F 
offering an infinite combination of 

possibilities with custom color fin­

ishes, different color columns and 

bases ... matching tops, columns and 

edges-an unlimited opportunity to 

exploit color schemes or interior 

themes with tables, chairs or stools. 

Cl-F serves 

as your very own custom design fac­

tory with the finest facilities and 

craftsmen to bring your creative 

efforts to life with the utmost clarity 

and efficiency. 

for details on how CHF can help 

llll~'il"'I bring your concepts into being. It may 

be the design step forward you have 

been reaching for. CHF, Chicago 

Hardware Foundry, North Chicago, 

Illinois 60064. 

this is Cl-F 
Ul<e having your own custom design 

'----~-----~--__.factory. 

On Readers' Service Card, Circle No. 329 

December 1966 



PRODUCTS 

Perlite lightens roof panels. 
High strength and low density 
of reinforced concrete roof 
slabs made with perlite aggre­
gate are said to offer good in­
sulating and acoustical prop­
erties. "Tuflon" panels, 2' x 4' 
or 24" x 32" in varying thick­
nesses, provide an interior 
surface that may be painted 
or left exposed; top side has 
smooth surface ready for con­
ventional roofing. Tllinois 
Brick Co., 228 N. La Salle St., 
Chicago, Ill. 60601. 
Circle 100, Readers' Service Card 

Adhesive family. A group of 
thermoplastic and thermoset­
ting adhesives, with tensile 
shear strengths up to 3000 psi, 
solve the "cost, critical clean­
ing, and sensitive handling 
problems which up to now 
have inhibited metal-to-metal 
bonding." The thermosetting 
adhesive will adhere to lightly 
oiled steel, according to a 
company spokesman, who . 
adds that one of the outstand­
ing characteristics of the new 
adhesives is their compatibili­
ty with galvanized steel. Photo 
shows (top to bottom) bottles 
containing two-part thermo­
setting adhesive, steel studs 
bonded to gypsumboard (this 
application has met with Fed­
eral Housing Administration 
approval), sandwich panel, 
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plywood and steel panel, 
and roll of thermoplastic ad­
hesive. United States Steel 
Corporation, 525 William 
Penn Place, Pittsburgh, Pa. 
15230. 

Magnets repel. Windows slide 
horizontally on an air cushion 
formed by the repelling force 
of two magnetized plastic 
strips - one installed in the 
sill, the other on the underside 
of the sash (see drawing) . The 
strength of the magnetic field 
floats "Kushion-Aire" double­
glazed, 28-lb wooden window 
a fraction of an inch above 
the track; thus, there are no 
moving mechanical parts and 
no maintenance, claims manu­
facturer. The company is also 
developing a sliding patio 
door to operate on the same 
principle. Weather-Seal, Inc., 
Barberton, Ohio. 
Circle 101 , Readers' Service Card 

Magnets attract. Floating 
plungers, faced with magne­
tized vinyl, form weatherseals 
for doors. "Magnetic Astra­
gals" align themselves auto­
matically, says the manufac­
turer, and provide a firm 
weatherseal that adjusts itself 
upon installation and during 

any subsequent variation of 
door alignment. Plungers are 
said to separate quickly when 
door is opened, thus keeping 
friction wear to a minimum. 
Available in satin anodized 
aluminum and Duranodic 
finishes, the Magnetic Astra­
gals may be used with magne­
tic aluminum and stainless­
steel thresholds to form a 
complete weatherseal. The 
Michaels Art Bronze Co., 
Inc., Erlanger, Ky. 
Circle 102, Readers' Service Card 
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___...... -Escape-proof windows. Awn­

ing-type ventilators for penal 
institutions operate by a 
single, removable hand crank. 
Windows open a maximum of 
45 °, and hinge on tool-resist­
ing pivotal bars spaced 6" or 
7" apart. The William Bayley 
Co., Springfield, Ohio 45501. 
Circle 103, Readers' Service Card 

Waterproofing solution. 
"Chemstop" is a clear, trans­
parent solution of chemical 
solids in a hydrocarbon sol­
vent. Because it contains no 
silicones, manufacturer says it 
will not affect glass, nor etch 
or cloud polished surfaces; 
and paint can be applied over 
it without any special prepa­
ration. Liquid penetrates con­
crete and masonry surfaces, 
becoming a part of the ma­
terial treated. Spray-on appli-

cation. Suitable for above and 
below grade. Tamms Indus­
tries, Paint & Building Prod­
ucts Div., 8000 Joliet Rd ., 
Lyons, Ill. 60534. 
Circle 104, Readers' Service Card 

Glass coating. Two-part sol­
ventless-type epoxy coating 
contains very fine glass 
"flakes." Sprayed onto interi­
or masonry or concrete walls, 
certain hardboards or blasted 
steel, it is said to form a sur­
face that looks and feels like 
tile, but is less costly. A coat 
as thick as 6 mils can be ap­
plied in one operation. Suit­
a b 1 e for schools, shower 
rooms, laundries, ships, hos­
pitals, etc. Armstrong Paint & 
Varnish Works, Inc. , 1330 S. 
Kilbourn Ave., Chicago, Ill. 
60623. 
Circle 105, Readers' Service Card 

FURNISHINGS 

Ezykleen spike-resistant mat­
ting of Koroseal vinyl pro­
tects floors subjected to spike 
shoes and any other rough 
treatment (locker rooms, pro 
shops, bars). It is grease- and 
oil-resistant, as well as spike­
resistant. Matting has a wide­
spaced rib surface. The ma­
terial is % " thick and made in 
25 yd rolls, in 24" and 36" 
widths. Colors available: 
black, brown, red, green, 
beige, gray. The R. C. Musson 
Rubber Company, 1320 E. 
Archwood Ave., Akron, Ohio 
44306. 
Circle 106, Readers' Service Card 

DuPont's "Tontine" window 
shades, of vinyl-coated can­
vas, now come in three new 
colors to fit institutional 
needs. The washable, flame­
resistant, color-fast shades 
come in widths up to 70". 
Among possible installations 
are combination "pull up" and 
"pull down" shades, to prevent 
both g I are and distraction. 
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E.J. du Pont de Nemours & 
Co., Inc., WT 902, Wilming­
ton, Del. 19898. 
Circle 107, Readers' Service Card 

Side-by-side refrigerator­
freezers have "Instant Cold" 
systems for fast recovery of 
food-keeping temperatures, 
and "Power Saver" to make 
"No-Frost" units as economi­
cal to operate as comparable 
automatic defrost models . The 
unit has 12 cu ft of refriger­
ator volume and an adjacent 
7-cu-ft freezer that holds 245 
lb. Other larger models offer 
ice-makers. All have fronts 
available in three simulated 
wood grains - walnut, birch , 
maple - or 150 Formica 
patterns and colors. Philco­
Ford Corporation, Tioga and 
C Streets, Philadelphia, Pa. 
19134. 
Circle 108, Readers' Service Card 

The McCordi Sun-Screen, a 
metalized mylar film, comes in 
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patterns that permit varied de­
grees of light transmission. 
The sun-screen can be applied 
directly to windows, using a 
water-activated adhesive, or 
can be used to make light­
controlling screens or shades. 
Exterior metallic side conceals 
a room interior, but, from the 
inside, one can distinguish out­
side colors. Custom patterns 
available upon request. The 
McCordi Corporation, 707 
Fenimore Road, Mamaro­
neck, N.Y. 10544. 
Circle 109, Readers' Service Card 

British furniture invasion. En­
gineering craftsmanship en­
hances design of furniture 
from England. Sturdy lift-up 
writing table attached to 
backs of lecture-room seating 
operates on a pleasingly sim­
ple principle: table slides to 
horizontal position on heavy­
duty pins and is held steady by 
fitting up under the brackets. 
Comfortable seats (designed 
by Peter Dickinson) get their 
tilt-up action from counter­
balancing, rather than spring 
mechanisms. Dining group by 
architect Max Clendinning 
(chairs surprisingly comfort­
able) is part of a painted ply­
wood line. All pieces, includ­
ing sectional sofas and easy 
chairs with colorful puffy 
foam cushions, can be shipped 
knocked down. Normal de­
livery on the lecture-room 
seating; two to three months 
for other designs until factory 

gets into full production. All 
designs are from Race Furni­
ture Company, to be manu­
factured under license in this 
country by JG Furniture Co., 
Inc., 160 E. 56th St., New 
York, N.Y. 
Circle 110, Readers' Service Card 

Ornamental translucent pan­
els for outdoor applications 
come in acrylic - or polysty­
rene for indoor use. Each 
is available in a choice of 
three patterns: leather-grained 
"Morocco," ice-crackled 
"Glacial," and textured-roun­
del "Bottle Bottom." Patterns 
are executed in shades of am­
ber, ice blue, and olive green. 
A fine-tooth saw effectively 
cuts the material to fit cabi­
nets, entrances, bathrooms, 
suspended ceilings, etc.; stan­
dard framing materials, adhe­
sives, or screws will secure 
the panels. Leigh Products 
Inc. , Coopersville, Mich. 
Circle 111, Readers' Service Card 

Tweedy ceiling. Over-all 
louvered pattern of luminous 
ceiling is uninterrupted by 
divider strips or hanging grids. 
Hanging runners (see photo) 
integrate with 2' x 2' panels, 
since louver blades and run­
ners are both fabricated from 
the same white-enameled, 
.032"-thick aluminum. "lnfi­
nitex" is said to install easily 
around columns and other ir-

regular shapes. Designed for 
use with standard fluorescent 
strip fixtures, the panels are 
noncombustible, smokeless, 
and nonyellowing; they may 
be removed for cleaning and 
re)amping. Integrated Ceil­
ings, Inc., 11766 W. Pico 
Blvd., Los Angeles, Calif. 
90064. 
Circle 112, Readers' Service Card 

Hidden housing. Recessed, 
low surface brightness fixtures 
are designed to produce a 
fairly high level of illumina­
tion from inconspicuous light 
sources. Specular black ano­
dized cones may be relamped 
from either above or below 
and are available in four sizes 
for lamps between lOOw and 
300w. Fixture is one of a 
group of new designs by 
Swivelier. Swivelier Co., Inc., 
Nanuet, N .Y. 10954. 
Circle I 13, Readers' Service Card 

Lighting geometry. Translu­
cent 5" globes combine with 
cubes (shown), three-dimen­
sional triangles, and other 
shapes to make fixtures fo r 
surface and pendant mount­
ing. Finishes for both out­
doors and indoors combine 
painted or metal-finish hous­
ings with vinyl-film panels of 
cherry or American walnut 
grain. Omega Lighting, Inc., 
99 Park Ave., New York, 
N.Y. 10016. 
Circle I 14. Readers' Service Card 
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Specifications and load Tables for 
High Strength Open Web and longspan Steel Joists 
It's the Steel Joist lnstitute's practical working 
handbook of everything you need to specify joists 
to carry uniform loads on spans up to 96 feet. 

The 1967 Edition covers the following joists: 
J-SERIES, joists made from 36,000 PSI minimum 
yield strength steel; LJ-SERIES, longspan joists 
compatible with the J-SERIES; H-SERIES high· 
strength joists with chord sections made from 
50,000 PSI minimum yield strength steel; 
LH-SERIES high-strength joists with chord and 
web sections designed on the basis of 36,000 

~ 
1#.e,~· 

STEEL JOIST INSTITUTE 
Room 715 DuPont Circle Bldg., Washington, D. C. 20036 

PSI to 50,000 PSI yield strength steel. Send cou­
pon for your free copy of this valuable handbook. 

MAIL COUPON TODAY! 
r--------------------------, 

STEEL JOIST INSTITUTE I 
Room 715 DuPont Circle Bldg. , Washington, D. C. 20036 

Please send me a complimentary copy of the 1967 Edition 
of Specifications and Load Tables. 

NAME. _______________ _ 

COMPANY---------------

ADDRESS·---------------

CITY STATE IP __ _ 

L--------------------------
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P. O. Box 35 Elkhart 2. Indiana 

On Readers' Service Card, Circle No. 338 

SANITATION ) 
PLUMBING 
~--

Electronic faucet. Flow of 
water starts automatically 
when hands are held beneath 
tap. Concealed antenna de­
tects the hands and electroni­
cally actuates a valve starting 
the water; water stops when 
hands are withdrawn. Manu­
facturer states that safety is 
insured by using 12v d-c, 
maintained by a rectifier. 
Good for hospitals, doctors' 
offices, public restrooms, etc. 
System comprises faucet, an­
tenna plate, electromagnetic 
valve, and rectifier unit for 
about $65. Jud Williams As­
sociates, foe., Box 262, Cali­
fon, N.J. 07830. 
Circle 115, Readers' Service Card 

A new leaf. Washroom acces­
sory dispenses thin leaves that 
are all soap - instead of 
soap-coated paper. Leaves are 
said to withstand 105° tem­
peratures and 95 % humidity. 
Steel dispensers are available 
in eight styles for recessed or 
surface mounting, and will 
hold I 000 soap leaves. Acces­
sory Specialities, Inc., 42-14 
Astoria Blvd., Long Island 
City, N.Y. 11103. 
Circle 116, Readers' Service Card 

(~~~-S~E==-R~V~l~C~E=S=-~~) 
Up and down staircases in 
concrete or terrazzo can be 
built from manufacturer's 
prefabricated steel forms. 
Standard components allow 

flexibility of design; curved, 
circular, and standard stairs 
are ma n ufactured and in­
stalled to architects' specifica­
tions. Various types of risers 
nosings, stringer designs, and 
rail and newel post mount­
ings. Stairbuilders, Route 66, 
McCook, Ill. 60525. 
Circle 117, Readers' Service Card 

( SPECIAL EQUIPMEN TJ 

Masonry scrub-down. Liquid 
cleaner loosens excess mortar 
and job dirt while controlling 
vanadium stains on brick 
stone, tile, and exposed ag~ 
gregate. Studies on the cause 
and control of vanadium 
stains were the basis for the 
"Vana-Trol" formula. The 
Process Solvent Co., Inc., 
P.O. Box 4437, Kansas City, 
Kans. 66104. 
Circle 118, Readers' Service Card 

Dual projector compares 
drawing changes. The "Gra­
phi~ Comparator," a specially 
designed, two-part microfilm 
viewer, superimposes "be­
fore" and "after" photo-trans­
parencies or microfilms of 
plans for checking deletions 
additions, or other differ~ 
ences. Lines remaining the 
same on both drawings show 
white on the composite 
image; lines which are on the 
first card but not on the sec­
ond (deletions) appear red ; 
and lines which are on the 
second card but not the first 
(additions) are green. Con­
trols are provided for size ad­
justment and vertical, hori­
zontal, and skew alignment 
of the two images; and the 
two projectors may be inde­
pe nden tl y focused and 
dimmed. Unit, 261/,i" wide x 
30" high x 32" deep, is manu­
factured under license of 
General Electric Co., at a list 
price of approximately $2500. 
ISES Corp., 1560 Trapelo 
Rd., Waltham, Mass. 02154. 
Circle 119, Readers' Service Card 
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G-E Silicone Traffic Topping 
permanently hides unsightly surfaces, 
permanently protects ne~ ones. 

Wate rp roof. Traffic Topping prevents water penetration 
and moisture retention damage in concrete and other 
flooring construction materials. Protects against freeze­
thaw cycles. Repairs previous damage. Ideal for outdoor 
ramps, platforms, walks, and traffic bearing roofs. 

Wear resistant. Traffic Topping with­
stands wear and abrasion of shoes and 
vehicles. It's a superior surfacing me­
dium for parking areas, garages, prom­
enade decks, and light duty industrial 
floorings. 

Qu ick, e a sy app licati o n. Traffic Topping 
adheres securely to most clean flooring 
construction materials, old or new. Needs 
no costly equipment. Cures to a tough, 
weatherproof surface. Looks great too. 
Six colors available. 

Fights chemica ls. Because Traffic Top­
ping resists many chemicals, organic 
acids, alkalis, salts and oils, it is an ideal 
surfacing medium for food processing 
and similar plants, where such materials 
present a problem. 

December 1966 

For complete information and your distributor's name, write Section Q12248, 
Silicone Products Dept., General Electric Company, Waterford, N. Y.12188 

GENERAL fl ELECTRIC 
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MFRS' DATA 
ACOUSTICS 

Vibration study. Protecting 
lightweight structures fr.om 
the noise and vibrations of 
mechanical equipment is a 
serious problem, especially 
when equipment is installed on 
the rooftop close to premium 
top-floor rental spaces. Laur­
ence Eberhart, author of the 
study, states that the solution 
is primarily a matter of design­
ing so that equipment will be 
out of resonance with the 
structure, and of selecting ef­
fective vibratio n isolators. 
Following a discussion of 
theory and various kinds of 
noise problems, Eberhart de­
tails two practical solutions: 
floating slabs and concrete 
inertia bases (shown). Draw­
ings, tables, graphs, and 
photos illustrate the article. 
Consolidated Kinetics Corp., 
249 Fornof Lane, Columbus, 
Ohio 43207. 
Circle 200, Readers' Service Card 

CONSTRUCTION 

Wood beams lend personal 
warmth to any structure, and 
the impact of their color and 
texture is probably felt no­
where more quickly than in 
an institution. How laminated 
wood beams can be used in 
schools is described and illus­
trated in a booklet entitled 
"Your Dollar's Worth of 

64 Manufacturers' Data 

School Building." [t is inter­
esting to note that, despite its 
title, the booklet does not dis­
cuss costs. It discusses almost 
everything else abo ut beams 
and trusses manufactured by 
Timber Structures, Inc. 16 
pages. Color. Timber Struc­
tures, Inc., P.O. Box 3782, 
Portland, Ore. 97208. 
Circle 201, Readers' Service Card 

Slide-rule type calculator. De­
sign tool aids in figuring 
amount of expansion, and 
estimating width of construc­
tion joint for polysulfide base 
sealants. Accompanying 8-
page leaflet explains use of 
calculator, describes polysul­
fide-base sealant capabilities, 
and provides guide tables for 
estimating sealant coverage. 
Thiokol Chemical Corp., 780 
N. Clinton Ave., Trenton, 
N.J. 08607. 
Circle 202. Readers' er vice Caril 

"Copper, Brass and Bronze 
in Architecture" illustrates 
the use of these metals in 
buildings. Color photos and 
architectural details show 
how copper, brass, and 
bronze have been used in 
window frames, curtain 
walls, and a Saarinen church 
spire (shown). Booklet de­
scribes finishing processes 
(mechanical, chemical, and 
applied coating), joinery and 
maintenance. and also in­
cludes metallic color samples. 
24 pages. Copper Develop­
ment Assn. Inc. , 405 Lex­
ington Ave., New York, 
N. Y. 10017. 
Circle 203, Readers' Service Carri 

Hardwood plywood directory 
lists mill locations of 61 
manufacturers. Tables indi­
cate each mill's panel size 
limitations; equipment; spe-

cies of wood; and types of 
product manufactured. Prod­
ucts listed include doors, 
block flooring, wall panels 
and school "components" 
among others. Hardwood Ply­
wood Manufacturers Assn., 
P.O. Box 6246, Arlington, 
Va. 22206. 
Circle 204, R eaders' ervice Card 

Hand-made brick. Traditional 
flaws and color irregularities 
of colonial days give texture to 
interior and exterior surfaces; 
folder illustrates with color 
photos. 4 pages. Glen-Gery 
Shale Brick Corp., Dept. H. 
P.O. Box 206, Shillington, 
Reading, Pa. 19607. 
Circle 205. Readers' Service Card 

Doors with solid cores are de­
scribed in a fold-out chart 
giving sizes, Federal and com­
mercial standards met, finish­
ing, detailing, guarantees, and 

·cutaway views showing con­
struct ion of the five flush 
types. A number of hardwood 
veneers are available and are 
also charted by species under 
sawn, or rotary and plain 
sliced. Plastic faces may also 
be specified. Fire and acous­
tical doors are detailed and 
also lead- and copper-shielded 
doors. "Architectural Hard­
wood Doors and Panels" in­
cludes sections on hardware 
preparat ion (this may be done 
at the factory), specifications 

information, veneer match­
ing, and custom-fabricated 
doors. 34 pages. Eggers Hard­
wood Products Corp. , Neenah, 
Wis. 
Circle 206. Readers' Service Card 

Tri-coated steel. Window-wall 
units are galvanized, bonder­
ized, and coated with baked 
enamel in one of eight stan­
dard colors. Manufacturer 
also offers to match any spe­
cial color specified. Folder 
contains specifications, color 
samples, and series of trace­
able detail sheets for "Spectra­
Guard" window wall, Series 
365. Carmel Steel Products, 
9738 E. Firestone Blvd., Dow­
ney, Calif. 
Circle 207, Readers' Service Card 

(~ __ F_U_ R_N_ l _S_H_ IN_ G_S __ ~) 
Design Ideas with Tiles are ex­
plored by Peter Muller-Munk 
Associates, industri al design­
ers, in a 24-page catalog illus­
trated· with color drawings. 
Tile, with its old qualities of 
cleanliness, durability, and 
low maintenance, is shown in 
new applications; for instance, 
to incorporate directional in­
formation at eye level , to de­
fine wall space in bold contrast 
to window areas, or to create 
a visual feeling of wall height 
with vertical arrangements. 
Good browsing material for 
architects. N atco Corporation, 
Construction Products Div., 
Box 628, Pittsburgh, Pa. 
15230. 
Circle 208. Readers' Service Carri 

Naugahyde's "Posh." Newly 
introduced fabric has a pig­
skin-like texture backed with a 
stretchable, knitted fabric. 
Manufacturers claim it tailors 
easi ly and is cleaned effective­
ly with soap and water. 
Swatches of 20 colors are in­
cluded in a brochure, together 
with addresses of distributors 
across the country. UniRoyal 
- U.S. Rubber Co., Koylon 
Fabrics & Coated Seating 
Dept., 407 North Main St., 
Mishawaka, Ind. 
Circle 209. Readers' Sen•ice Card 

George Nelson's "Work Or­
ganizer Desk." Unit utilizes a 
simple tabletop as an L-desk, 
supported on one end by pol­
ished chrome H-legs and on 
the other end a two-tier stor­
age cabinet. The cabinet ac­
commodates horizontal and 
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• 'PRE;sooJV [0Jrn[0JmJNEWs 
THE PRESCON CORP.: 502 CORPUS CHRISTI STATE NATIONAL BUILDING - CORPUS CHRISTI, TEXAS 78401 

© The Prescon Corp. ® 

SCHOOLS POST-TENSIONING ENCOURAGES 
DESIGN FLEXIBILITY WITH ECONOMY 

School design problems have been solved by many architects 
and engineers with the Prescon System of post-tensioning for 
prestressed concrete. Examples near you can be pointed out by 
a Prescon representative. 

The multiple-award winning Estancia High School, Costa 
Mesa, California, features a "Great Court" surrounded by aca­
demic areas all under one roof. The 200,000 square foot roof 
was a post-tensioned prestressed waffle slab on a 5-foot square 
module. The waffle slab is 233,4" deep using 8" joist stems and 
20" deep pans. Spans varied from 25' to 35.' The roof system 
was designed for zero deflection under dead load. 

Design criteria called for (I ) 2,000 student capacity (2) depart­
mentalization (3) flexibility in number, size and organization of 
departments and teaching stations. All exterior and interior walls 
are non-bearing demountable throughout the academic areas. 
Building costs were $I ,586.00 per student. 
Architects--Willlam E. Blurock & Associates; Structural Engineers--John A. Mortin 
& Associates; General Contractor-Robert E. McKee. 

At Bishop College (Dallas, Texas) where all buildings are per­
manent type, post-tensioning was widely employed. The Prescon 
System was used in classroom, dormitory and library structures. 
It contributed to economy in materials, forms and construction 
speed . (The men's dormitory was occupied in 8 mos.) The flat 
plates are 8" thick and cantilever 4' in all levels of several struc­
tures. Bays are 24' x 26', with columns 12" x 20" and designed 
for 50 lbs. live load, plus partitions. The Zale Library on the 
campus has slabs 9\12 " thick, with 4112" drop panels at columns. 
The first and second level slabs are designed for 150 lbs. Jive 
load, plus partitions. Cost, including library furniture, less than 
$ 13.50 per sq. ft. 

Roy E. Larsen Hall , Harvard 
University. Architects : Caudill . 
Rowlett & Scott; General Con ­
tractor: Wexler Construction 
Company. 

E. D. Mayes, structural en­
gineer, pointed out that 
among advantages of post­
tensioning were: (1) elimina­
tion of deflection in the slab 
to reduce partition placement 
problems; (2) use of thinner 
slabs for reduced floor-to-floor 
height resulting in lower ma­
terial costs. Flat plates allow 
easier mechanical distribution, 
and ceiling finish can be ap­
plied directly to under side of 
slab. 
Architect-Donald B. Kleinschmidt; Con­
sulting Engineers--Mayes & Brockette. 

A Ft. Morgan, Colorado, 
school utilized four structural 
systems, all post-tensioned: 
(I) two-way waffle slab; (2) 
one-way joists and one-way 
zee · type sections ; (3) folded 
plates; (4) haunched slabs. 

Watkins Overton High School Gymnasium with classrooms, Memphis. 
Tenn. Architect: A. L. Aydelott and Associates : Structural Engineer: 
S. S. Kenworthy and Associates ; Contractor: Sam P. Maury Construction 
Company. 

Estancia High School , Costa Mesa , Ca l i f. 

Prescon coated, as well as grouted tendons were used. The library 
is a 65' x 90' clear span area; the auditorium has 90' maximum 
spans with the balcony framed of post-tensioned cast-in-place 
concrete to eliminate the need for columns. 
Architect-Wheeler & Lewis; Structural Engineer-Russ Kostroski; Contractor-Hensel 
Phelps Construction Co. 

The Student Union Building, Southwest Missouri State Col­
lege, Springfield, is a four-level structure with 55' clear spans. 
The second and third floors, and roof have 4" slabs with 6\12" 
ribs on 3'4" centers. Floor construction depth is 2'7\12 " and 
2' 11 " for the roof. 

Field measurement of camber indicated a variance of 114 " -
from a minimum of o/s " to a maximum of 'Ve " . In addition to 
being more economical than the original design, post-tensioning 
provided the benefit of creep and shrinkage control. Post-tension­
ing sealed the slabs so well that water standing on the upper 
portions showed no moisture evidence on the undersides. 
Architects--Harold A. Casey & Associates; Englneers--Soul A. Nuccitelli; Contractor­
Dondlinger Construction Company. 

Today's school design and construction requires ingenuity and 
creativity to meet the evolving educational concepts, yet remain 
within budgets. Often post-tensioning will enable you to achieve 
these demands. Remember the Prescon System - post-tensioning 
with positive end anchorage. 

These are but a few of the hundreds of school structures 
using the Prescon System. For more complete examples and 
technical inforn1ation, write for literature, or contact a 
Prescon representative. 

The PRESCON Corporation 
General Offices: 502 Corpus Christi State National Building 

Telephone: 512-882-6571 Corpus Christi, Texas 78401 

<ll 1966 THE PRESCON CORPORATION J 66 
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vertical compartments, file 
drawers, shelves, pull-out plas­
tic laminate writing surfaces, 
an off-the-desk built-in panel 
telephone, space for a dictat­
ing machine on a sliding shelf, 
and a concealed waste basket. 
Manufacturer claims the cabi­
net's 43" height is conducive 
to privacy, when cabinet is 
used as a partition. The unit 
comes in walnut wood veneer. 
Unfolding brochure also de­
scribes, with photographs and 
specifications, other pieces of 
office furniture. Herman Mil-
1 er Inc. , Zeeland, Mich. 
49464. 

Geometry forms tables and 
lamps. Strong, simple forms 
mark a line of useful furniture 
designed by Neal Small. One 
table is composed of a plastic 
sphere of a lamp trapped with­
in a transparent glass base that 
is covered with a glass top. A 
floor .lamp consists of a slen­
der polished chrome stem on a 
baked black steel base topped 
by a plastic ball; the adjustable 
stem can be tilted to incline the 
lamp at angles with the floor. 
Ia a folder pamphlet, nine 

pieces are illustrated and 
specifications are given. Neal 
Small Designs, 556 Broadway, 
New York, N.Y. 10012. 
Circle 210, Readers' Service Card 

Utilitarian economical swivel 
chairs and stools, shown in a 
12-page brochure, include 
various bases (tubular, foot­
ring, cast, wing-bracket), and 
seats (plywood, glass-fiber, 
vinyl upholstered). Illustra­
tions explain the adjusting 
mechanism for seat height. 
Prices and specifications 
are given. Ajusto Equipment 
Company, 515-525 Conneaut 
Street, Bowling Green, Ohio. 
Circle 211. Readers' Service Card 

Ceramic tiles are illustrated 
in a 31-page brochure. Also 
included are floor plans for 
bathrooms and suggestions 
for complementary towels and 
fixtures. Tiles come in 20 solid 
colors, 4 stipples (peppering 
of one color on a plain back­
ground), mosaics (plain and 
in buckshot patterns), and pat­
terns. United States Ceramic 

DENSIWOOD® 
the hidden hallmark 
of quality 
that assures 
lifetime durability 

Desk by Mount Airy 

The Exclusive Densiwood process gives rich, warm woods the 
mar-proof durability of a diamond. 
The manufacturers of fine wood desks who use Densiwood 
for centerposts, moldings, panel bands and other wear points 
are insuring their furniture for lifetime beauty ... against 
dents, scratches, scuff-marks ... and nylon-snagging splinters. 
In your selection of fine office and library equipment, remem­
ber to specify DENSIWOOD-PROTECTED furniture. Con­
tact the manufacturers below for complete details: 
COLE STEEL EQUIPMENT CO. • HOOSIER DESK CO. • IMPERIAL 
DESK CO. • INDIANA DESK CO. • THE JASPER DESK CO. • JOFCO 
THE LEOPOLD CO. • B. L. MARBLE FURNITURE CO. • MOUNT AIRY 
FURNITURE CO. 

Aproductof: LUNDSTROM LABORATORIES, INC. 
900 Smith Street, Herkimer, New York 

Represented by: Travis-Applegate Co., Grand Rapids, Mich. 
Charles Newsom, Charlotte, N. C., Zed Logan Co., St. Louis, Mo. 

On Readers' Service Card, Circle No. 360 
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Tile Company, Canton, Ohio 
44710. 
Circle 212, Readers' Service Card 

The Tapa Group, a new ad­
dition to Bigelow Custom 
Carpets, are reviewed in a 28-
page, color illustrated catalog. 
The group comprises six rugs 
designed by Dorothy Liebes, 
whose interest in Polynesian 
motifs of ceremonial mats 
and Tapa bark cloth inspired 
the geometric designs. Exe­
cuted in subtropic colors of 
palm green, burn t orange, 
beige, ginger brown, black, 
and white, the rugs are of 
100% wool, and are hand­
hooked with a shaggy, cut-pile 

effect. Bigelow Custom Car­
pets, 140 Madison Ave., New 
York, N.Y. 10016. 
Circle 213, Readers' Service Card 

(-~~~L_l_G_H~T_l_N~G~~~) 

Fluorescent lamp ballasts for 
indoor and outdoor commer­
cial, industrial, and residential 
applications are listed in chart 
form giving electrical and 
physical characteristics, lead 
lengths, and wiring diagrams 
for each ballast. 32 pages. 
Universal Mfg. Corp., Dept. 
RO, 29-51 E. 6 St., Paterson, 
N.J. 07509. 
Circle 214, Readers' Service Card 

c INSULATION ) 

"Comparison of Foamed In­
sulation Materials" is an 
article on the insulating prop­
erties of expanded polystyrene 
and polyurethane by E. Y. 
Wolford, a Pittsburgh plastics 
consultant. The discussion is 
pertinent for refrigerated 
warehouses, cooler rooms, 
and other environmental fa­
cilities, and includes sections 
on cost, corrosion, and per­
manence. The final section is 

TO SHARPEN: PUSH HERE-. 

11111-111115 
WORLD'S TH INNEST LEAD 

AUTOMATIC PENCIL 

Finally! Sharpening is Designed 
especially 

for architects, 
engineers and 
draftsmen. A 

a snap I Demi-.5 
always assures you 
of a sharp 
constant fine precision instrument 

for delineating the 
finest detailed drawings. 

line. 

DEMI-.5 leads (0.5mm 
within a tolerance of I/ I 000) 

are always sharp and black 
(reproducible)-saving you 

time-in a hand-balanced holder. 
$1. 98 each. Set (with a dozen H 

and 2H leads) $2.99. DEMI-.5 leads 
are available in the finest HB, F, 2H, 

3 Hand 4H sizes. 50¢ per dozen lead box. 

A 1·ailable at your fal'Orite art materials 
and statiu11ery dealers-or hc11•e your 

dealer write us. Dealer inquiries i111•ited. 

On Readers' Service Card, Circle No. 400 
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On Readers' Service Card, Circle No. 340 

GET YOUR PERSONAL REPRINT OF 

PI A's OCTOBER "CONCRETE" STORY 

A limited number of reprints of the editorial sec­

tion of the October issue of PROGRESSIVE AR­

CHITECTURE have been set aside for our readers. 

This was the issue that explored the subject of 

Concrete from top to bottom. It looked in depth 

at the uses and mis-uses of concrete in office 

buildings, houses, hospitals, saloons and state 

capitols. It gave cogent answers to the question: 

" What is the future for this most promising yet 

controversial of building materials?" 

Comments and critiques on concrete were sup­
plied by experts from all sides of the building 

industry - architects, designers, engineers and 

builders. 

Get your own personal copy (or copies) at $1 .00 
each of the October Concrete reprint by checking 
#420 on the Readers' Service Card at the back 

of this issue. We'll bill you later. 

December 1966 

T.b.e 

Wallace Zernich, M. D., Residence 
Aliquippa, Pennsylvania 

Thermoproof Glass Company 
4815 Cabot Avenue 

Detroit, Michigan 48210 
subsidiary of 

Shatterproof Glass Corporation 
44 years of glass experience 

•Flute:xe ts a registered trademark or ASG. 
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devoted to miscellaneous 
characteristics of the two plas­
tics, and the study concludes 
with a strong recommendation 
for foamed polystyrene. Sin­
clair-Koppers Co., Koppers 
Bldg., Room 947, Pittsburgh, 
Pa. 15219. 
Circle 215, Readers' Service Card 

( SPECIAL EQUIPMENT) 

Walle in and cool it. Freezers, 
walk-in coolers, and refriger­
ated warehouses maintain "K" 
factor of 0.118 by using 
foamed-in-place urethane in­
sulation between metal skins 
in fabricating components. 
Detailed loose-leaf "Working 
Data Catalog" gives architec­
tural specifications, and in­
cludes sections on doors, 
floors, accessories, and sizes/ 
capacities. Ba 11 y Case and 
Cooler, Inc. , Bally, Pa. 19503. 
Circle 216, Readers' Service Card 

Du Pont does not make build­
ing products. It does, however, 
make elastomers used for win­
dow gaskets, flooring, roofing, 
fasteners, and sealants. The 
company has published 18 

• lllustrofed 

ROOF DECK 
PARAPET WALL 

GUARD RAIL 
TRACK SYSTEMS 

and 
FOUR WHEEL ROLL 

AROUND CARRIAGE 
FOR CONCRETE SLAB 

data sheets covering uses, ad­
vantages, limitations, and in­
stallation details of applica­
tions of architectural elasto­
mers such as neoprene and 
"Hypalon." Each subject is 
covered on one sheet, and in­
cludes recommended ASTM 
tests to establish performance 
requirements for each com­
pound. Elastomer Chemicals 
Dept., Du Pont Co., Wilming­
ton, Del. 19898. 

BRONZE 

4 l •. -""?'t!~.c· ........... _--TC>•• 't-

Cast bronze and aluminum 
lettei:,s range from l" to 24" 
in a variety of type faces. 
"Art in Bronze" catalog also 
covers architectural plaques 

On Readers' Service Card, Circle No. 410 
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and custom designs, stainless­
steel letters, and letters with 
plastic faces. Photos, instal­
lation details, and size charts. 
12 pages. A.I.B. Industries, 
Inc. , DepJ. C-18, Waterloo, 
N .Y. 13165. 
Circle 21 7, R eaders' Service Carri 

(~~~~S_U_R~~-:A_C~l_N_G~~~) 
Original forest product covers 
interior paneling. Shunning 
the printed grain veneers of 
real birch, walnut, pine, cedar, 
oak, cherry, elm, or pecan are 
bonded to flakeboard backing 
in a union that is said to last 
forever. Panels, 4' x 8' x 1,4" 
thick have a burnished finish. 
Folder suggests uses. Color 
photos. 4 pages. International 
Paper, Long-Bell Div., Long­
view, Wash. 98632. 
Circle 218, Readers' Service Card 

Ceramic tiles are presented 
with illustrations of suggested 
uses in a 15-page catalog. 
Glazed, crystalline, scored, 
and decorated tiles as well as 
quarry tiles come in a selec­
tion of sizes and shapes (1" 
squares to 4" octagons) . 

Choice of 50 solid colors, 70 
designs. Colors are keyed to 
bathroom fixtures by "popular 
manufacturers." Amer ican 
Olean Tile Company, Lans­
dale, Pa. 
Circle 219, Readers' Service Card 

Spray-on acoustical ceiling 
finish and a fireproofing finish 
are covered in two leaflets. 
"Blaze-Shield" includes table 
of fire-retardant ratings and 
s pee if ica tion s. 4 pages. 
"Sound-Shield '85' " gives 
specifications, description of 
pr.operties, and table of sound 
absorption coefficients. 4 
pages. United States Mineral 
Products Co. , Stanhope, N .J. 
07874. 
Circle 220, Readers' Service Card 

PROGRESSIVE ARCHITECTURE 

~~ wlJ8l:P®IBTI1 
REINHOLD PUBLISHING CORPORATION 
A subsidiary of Chapman-Reinhold, Inc. 
430 Park Avenue, New York, N.Y. 10022 

Editor ....................... .. ... Jan C. Rowan 

Associate Editor .............. E. K. Carpenter 

Publisher .................... P. H. Hubbard, Jr. 

Business Mgr . ........ Davi d N. Wh itcombe 

Production Mgr ......... Joseph M. Scanlon 

Safety Designed Treads and Mats 
~ r ~ 

MUSSON HEAVY DUTY RUBBER STAIR TREADS 
Musson No. 500 molded rubber treads are heaviest rubber treads 
sold. 5/i&" Thick, 12Yz" deep. Reinforced, tapered nosing- round or 
square. Exclusive design for safety, durability. LENGTHS : 24", 30", 
36", 42", 48", 54", 61". Also 72" in square nose. COLORS : Black, 
or Marbleized Red , Green, Gray, Mahogany, Beige, Walnut, Birch, 
Black. PERFORATED RUBBER ENTRANCE MATS, all shapes, sizes 
also available. 

Write for Catalog, Samples, Prices 

THE R. C. MUSSON RUBBER CO. 
1320 Archwood Ave. Akron, Ohio 44306 
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Winners of the 14th Annual PIA Design Awards 
Program as selected by Darld Crane, Edward 
Dart, Sepp Firnkas, Charles Moore, and 
Joseph Passonneau. 

If you are Interested In pace-setting design and 
planning derelopments, this Issue Is lmperatire 
reading. If you're not, forget It. 

To receire the January Design Awards P/A and 
11 more Issues packed with Ideas, excitement, 
controrersy, and ways to better architecture, 
tear out, fill In, and mall the Subscription Card 
(see Contents Page for location). 



Why are 
Bradley W ashf ountains 

the people's choice? 

Because ... lavatories are fine at home, but in em­
ployee and public washrooms, people want wash fix­
tures that are truly sanitary, quick and easy to use, 
and require no fussing. Only one wash fixture fits that 
bill - a foot-operated Bradley Washfountain. 

Management also insists on Bradleys. Washfoun­
tains save 25 % or more on floor and wall space. And 
they serve up to 8 people with one set of plumbing 
rnnno,...+;nnC! ,-.11tHnn lnct!lll!J.tlnn rn~t~ ::a~ m11ch as_B05o .. 

They also save water and reduce maintenance time. 
What's more, Washfountains give you a wider 

choice of colors and compositions than any other type 
of wash fixture. So, for plants, commercial buildings, 
schools, institutions - all modern buildings - specify 

Bradley Washfountains! • 
For complete details , see your Bradley represent-
ative. And write for latest literature. Bradley ; .. -
Washfountain Co., 9141 Fountain Drive, Menomo-
nae-.EolJs . Wjscons · 53055. 
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STRATOSPHERE 

TROPOSPHERE 

OTIS PH ERE 

You're always a step ahead ... in the Otisphere 
It's almost as if the elevators know you're coming. 

Our secret is VIP-Variable Interval Program­
ming. It's the most alert and flexible elevator 
system available. VIP automatically adjusts to 

changing traffic patterns. Responds instantly. 
VIP-another reason why more buildings the 

world over install Otis elevators than all other 
makes combined. 

Otis 
Electric and Hydraulic Passenger & Freight Elevators • Escalators • Moving Walks • Dumbwaiters • Elevator Modernization & Maintenance 
Military Electronic Systems• Gas & Electric Trucks by Baker Division • otis Elevator Compa ny, 260-llth Avenue, New York, New York 10001. 
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Salk Institute for Biological Studies 
La Jolla, California 

Architect: Louis I. Kahn 

Powerful new laboratory 
looks seaward through 
.A.SG's Starlux plate glass 
Salk Institute is a vigorous and orderly composition of powerful forms. 
Built on a headland overlooking the Pacific, it is richly textured without, 
austerely functional within. The architect has skillfully combined rugged, 
exposed concrete , weathered steel, mellow teak wood, and 50,000 square feet 
of ASG's Starlux ® twin-ground plate glass. D Large single lights of Starlux 
have been used to glaze the lnstitute's angular, semi-detached study towers 
(opposite page), where they bring in natural illumination and give each study 
a view toward the ocean. Similar lights, set in wooden sliding windows, 
open the exterior of the lnstitute's two main wings. In these three-story wings, 
runs of Starlux up to 240-feet long (upper left) enclose laboratory areas. 
They help relieve the mass of concrete and transmit reflected daylight 
to work areas. D Your ASG distributor can show you the luster and visual fidelity 
which make Starlux the perfect glass for large-area glazing. It's ASG's premier 
product, precision twin-ground and polished in the most modern plate glass 
plant in the country. For more information on Starlux, write: Dept. E-12, 
American Saint Gobain Corporation, P.O. Box 929, Kingsport, Tennessee 37662. 
©American Saint Gobain 1966 

Starlux twin-ground plate glass by... 0~§9: .. 
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Howbigisa 
washing machine? 
American Laundry Machinery Industries is the only manufacturer equipped 
to supply laundry machinery to schools, motels, hospitals, hotel chains and 
armies and never bat an eye over a size or capacity problem. No matter what 
your situation, the American Sales Engineer will have the right equipment 
to do your work efficiently, by the highest quality standards and at the lowest 
operating cost. They are the men who know how big a washing machine 
really is. 
These same sales engineers from American are factory trained to be of 
assistance in helping you, the architect, lay out the laundry facilities needed 
to do your particular job. Only American offers this professional service. 

A ou get more from@ -

~mer1can 

American Laundry Machinery Industries 
5050 Section Avenue • Cincinnati, Ohio 45212 
World's largest, most complete line 
of laundry and dry cleaning equipment 
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Look!.. 

Beneath the 
surface beauty 
is the "Hidden Value" 
of Southern Pine ... Architects know the importance 

of quality in framing lumber for 
integrity of design and security. 

That is why so many are specifying 
Southern Pine. Pre-shrunk to full 

American Lumber Standard sizes, with 
engineered strength, Southern Pine is 

rigidly graded under highest standards of 
the lumber industry . It lets you plan boldly, 

with assurance of economy in construc­
tion and minimum maintenance during 

years ahead. All-purpose grading per­
mits use of standard grades for 

trussed rafters, cantilevered or 
continuous beams without spe­

cial grading. Southern Pine 
lumber also lends visi­

ble distinction to your 
designs in many intri­

guing forms-durable 
decking, striking 

patterns of 
paneling and 

siding, exqui­
site trim. 

SPECIFY SOUTHERN PINE FROM THE MEMBER MILLS OF THE SOUTHERN PINE ASSOCIATION. P. 0. BOX 52468, NEW ORLEANS, LA. 70150. 
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Why do we make a chair 
with 2 right arms? 

76 

Same reason we make the same 
chair with 2 leftarms. 

So the arms can be switched if 
the upholstery shows wear. 

Practical? Very. You see, getting 
in and out of your chair a thou­

sand times a day is bound to 
affect the fabric. Particularly 

the top inside edge. 

That's why we got together with 
Knoll (the most honored design­

ers in the field) and came up with 
a 4 arm chair. 

If the fabric does begin to wear, 
you simply switch the rightarm 

to the left side. And vice versa. 
Quite a saving over the years. 

Everything about our chair is 
made the way office furniture 

ought to be. Furniture that looks 
beautiful and works beautifully 

-a sol id investment for the 
management who pays for it. 

~ ART METAL INC 
..... JAMESTOWN, NEW YOR.K 
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Unlimited 
~-' 1>esi&n 

?ossibilities 
2 

3 

4 

1. Column coverings 
2. Solar screens 
3. Corners 
4. Box shapes 

DECE~111ER 1966 P/ A 

wfifrfu 
[@@lill@ill 
®If@@Il~ 

~mru@Il 
These are just a few of the kinds of dec­
orative forms we mean . They' re available 
in a wide cho ice of steadfast colors 
and varied shapes , for maximum design 
freedom. 

But looks aren 't everything and a practi­
cal facade should be durable and main­
tenance freetoo. Leaded porcelain enamel 
on aluminum is. It's easy to use because 
it saws, drills and punches without spall­
ing or progressive rust disfiguration. 

Let the architectural staff of the Lead 
Industries Association assist you with 
your design problems, suggest specifica­
tions and suppliers. Write to: 
LEAD INDUSTRIES 
ASSOCIATION, INC. 
Dept. N-12 
292 Madison Avenue 
New York, New York 10017 

7 

8 
5. Expanded panels 
6. Ceiling panels 
7. Molding strips 
6. Insulated curtain wall panels 

Products courtesy of: 
Poree-Len, Hamden, Conn. 

~ LEAD INDUSTRIES ASSOCIATION. INC. ~ead with Lead •a 

On Readers' Service Card, Circle No. 355 
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Open for business 

He'll he inside within ten seconds. And never leave his seat. 
All because somebody made sure to specify The 
"OVERHEAD DOOR" and electric operator. 

Perhaps it was you. 
Today, more and more architects 
are specifying The "OVERHEAD 

DOOR" electric. 
They know they can count on it to last 
longer and perform more efficiently 
than any other sectional 
door on the market. 
The reason architects like The 
"OVERHEAD DOOR" are: 
Quality construction. 
The "OVERHEAD DOOR" and electric 
operators are made of the finest 
materials available, and are built 
in factories equipped with specialized 
production machinery. 
Manufacturing experience. 
Overhead Door Corporation invented 
the sectional door, and has 
built over eight million of them. And 
we know more about the application 
of electric power to doors than 
anybody else. 
Professional assistance. 
Our door engineers are always ready 
to confer with you regarding 
any standard or special application. 

Fully transistorized, portable transmitter with color. 
coded selector, controls up to 8 doors individually 
by radio control. 

OVERHEAD DOOR CORPORATION 
General Offices: Dallas , Texa.s 75202 

Manufacturers of The .. OVERHEAD DOOR .. 
and electric operators for residential and commercial buildings 

Versatility. 

The "OVERHEAD DOOR" and electric 
operator can be designed for most 
every conceivable application. 
Specify The "OVERHEAD DOOR" and 
get the industry's widest selection 
of materials, sizes, styles, and designs. 

Nation-wide service. 

There's a distributor of The 
"OVERHEAD DOOR" wi thin minutes of 
most any job si te, wherever it's 
located . America's largest network 

of factory-trained door specialists 
is at your service. Just look for your 
local distributor's name under 
"OVERHEAD DOOR" in the white pages 
of your telephone directory. 
You can put your reputation on 
the line with confidence when you 
specify The "OVERHEAD DOOR." 

Another open and shut case for The 
"OVERHEAD DOOR." 

For more information about the men 
who stand behind The "OVERHEAD 

DOOR", please turn the page. 



The men standing in hack of The "OVERHEAD DOOR" 
also stand behind it. 

Next to the product we sell, these men are our 
pride and joy. They're door men, factory­
trained specialists who are eminently qualified 
to help you select the door or doors bes t suited 
for any application; commercial, industrial, or 
residential. We make doors of wood, steel, alu­
minum, and fiber glass in any size to fit any 
opening. Specify The "OVERHEAD DOOR" elec­
tric and you put the vast tec.hnical knowledge 
and experience of these men to work for you . 

Your client will appreciate it. And he' ll re me m­
ber it. Always specify The "OVERHEAD DOOR". 
It 's the door you can s tand behind, becau ewe 
do. For full details call your local distributor. 
He's listed under "OVERHEAD DOOR" in the 
white pages of your phone book. Or, refer to 
our catalogue in Sweet's Architec tural FilP-. 
Another open and shutcaseforThe"OVERHEAD 
DOOR". For more information about The "OVER­
HEAD DOOR", please turn back one page. 

Sales · Installation · Service 

OVERHEAD DOOR CORPORATION• General Offices: Dallas, Texas 75202 •Manufacturers of The "OVER HEAD DOOR" and electric operators fo r residential and commercial buildings 

On Readers' Service Card, Circle No. 367 



Architect: Dalton & Dalton, Cleveland, Ohio Store Designers: Raymond Loewy/ William Snaith, Inc., N. Y., N. Y. 

How to Get a Long-Life Finish ... in Gold 

... For New Department Store 

Answer: a finish of Kynar* 500. That's what Higbee's, 
one of Ohio's leading department stores, selected for 
its decorative screens at the store entrances. 

You can get a finish made with Kynar 500 in an 
unlimited range of colors - perfect color match -
projected life of 30 years, yet costs less than 
anodized aluminum or porcelain enamel. 

*Kynar is a registered trademark of Pennsalt Chemicals Corporation. 

Kynar 500 is the fluorocarbon resin used by Leading paint manufacturers 
in new long-life liquid finishes . 

Finishes made from Pennsalt's Kynar 500 are 
available from these leading paint manufacturers: 
DeSoto, Ferro, Glidden, PPG, and Sherwin-Williams. 

For complete information including test data and 
cost comparisons, write Plastics Department, 
Pennsalt Chemicals Corporation, 3 Penn Center, 
Philadelphia, Pennsylvania 19102. 

( PENNSALT}® 

DECEMBER 1966 P/ A On Readers' Service Card, Circle No. 368 81 
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behold, I'm a vision of loveliness! 
With my new coiffure and your new Contaflex Super BC, a most wonderful 
me has been born again. Now, the family calls me" Aunt Thropoid, the fairest 
in the land." And when we show everybody the thrilling color pictures you're 
taking of me by switching camera backs, we'll probably start a new fad of 
monkeying around that will simply take the nation by charm. After all, I do 
come from a long line of swingers. 

And if you ~ot the new Contaflex Super BC 
all you would need is film and a banana bender. The Contaflex 
has everything else: The latest in behind-the-lens Cds meter 
systems, exclusive, automatically correct flash exposure as 
you focus and in terchangeable film backs. World famous 
Zeiss Tessa r f2.8 50 mm lens, smooth Compur shu tter, 
35 mm single lens reflex with shutter and lens readings 
in viewfinder. Automatic or manual control with inter­
changeable lenses and many other features you can see 
at you r dealer's . . . less than $250.00. 

,_ .......... _,A~ ............ , 
(Progressive Photographic PrinciplesJ 

v 
ZEISSIKONiU 
VOIGT~NDER 

ZEISS !KON-VOIGTLANDER of America, Inc. 444 Fifth Avenue, New York, New York 10018 
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We've just made safety glamorous 
Now L· 0 · F makes tempered safety glass that comes in colors, as 

well as clear. Golden-bronze. Blue-green. Soft grey, too. These 
tints subdue. sun heat and glare. It is only .200" thick, so it's less 

expensive than comparable % " plate glass. And L· 0 · F makes it for 
sliding doors up to 8' tall. It meets all safety codes, of course. l!!1JI 

Parallel-0-Bronze ~ Plate Glass 

Heat Absorbing 
Plate Glass 

We've named it Tut-flex® 200. Have you seen it yet? ~ Libbey· Owens· Ford Glass Co. Toledo. Ohio 

Even protects him. 

Member Architectural Aluminum Manufacturers Associalion 

Parallel-0-Grey® 
Plate Glass 



Garrett Gas turbines deliver low 
cost electricit~ cooling and 

heating to these two 
California buildings. 



One of these high-rise bu ildings is in El Segundo, Cal., the other in Pasadena. Aside from 
being architectural look-alikes, the structures have Gas Total Energy in common. 

Three Garrett Ai Research Gas Turbine-generator sets provide all the electricity 
needed. And turbine exhaust heat is captured and used for air conditioning, 
heating and hot water. 

After ma intenance and equipment lease costs , net annual operating savings 
run several thousand dollars a year over purchased power. This is based on a 
firm rather than an interruptible Gas rate, too. No need for oil burners 
and storage tanks. 

At the receiving end of the roof-mounted Garrett Gas System is an 
advanced 4-pipe heating and cooling distribution network which 
serves multi-zone air hand ling units. Both heating and cooling 
are available the year round. 

Investigate Garrett Gas Total Energy. It's feasible fo~ office 
build ings, plants, apartment commun ities, shopping centers, 
hospitals and schools. Ask your local Gas Company Sales 

Engineer to tell you more about it. Or write: 
The Garrett Corp., Ai Research Manufacturing Div., 
180 N. Aviation Blvd. , El Segundo, Ca l. 
AMERICAN GAS ASSOCIATION, INC. , 

Gas total energy makes 
the big difference 
On Readers' Service Card, Circle No. 322 



Cred1Cs: The Publix Market. Hollywood. Fla.: Architect: Charles N. Johnson: Gen. Contractor: Frank J. Rooney Co.; Terrazzo Contractor: Hollywood Tile and Terrazzo Co. 

The biggest bargain in this store is the floor 
... it's Portland Cement Terrazzo 
The best floor you ca n pu t in any building will ha ve four advantages: 
l. It will last the life of the building. 2. It will be sensible in initial cost. 
3. It will be beautiful- and it will rem ain so. 4 . It will be simple a nd 
inexpensive to keep clean. Only when a floor offers all this can it be consid­
ered successful-and economical. No floor meets all these standards as 
capably as Portland Cement Terrazzo. Consult your terrazzo contractor. PORTLAND CEMENT 

II. A PRODUCT OF GENERAL PORTLAND CEMENT COMPANY 
Offices: Ch icago . Dallas· Houston . Tampa. M iami. Cha ttanooga · Fort Wayne · Kansas Ci ty. Kan.· Fredonia. Kan.· Oklahoma Ci ty · Los Angeles 

On Readers' Service Card, Circle No. 388 



December 1966 PROGRESSIVE ARCHITECTURE 

"The artist is always engaged in writing 
a detailed history of the future because 
he is the only person aware of the nature 
of the present." 

WY:>DllA~I LEWIS 
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EDITORIAL 

When thinking about the future, one has to think of the present. Without 
knowing what is, speculation about what will be is not possible. Yet many state­
ments, official and unofficial, that attempt to chart the future course of the archi­
tectural fraternity are a result of much wishful thinking but little understanding 
of today's conditions of man and of society. If architects are artists. and if 
Wyndham Lewis is right in saying that artists are the only people aware of the 
nature of the present (see p. 87), it should follow that architects must be more 
a ware of the present than most of their contemporaries. Otherwise_ how can they 
"interpret the present and set the stage for the future" (my words in last month's 
Editorial). or "engage in writing a detailed history of the future.'' as Lewis 
phrases it. And, in any case. whatever an architect is-be it technician. business­
man. administrator, or anything else that is part of an architectural practice-ht> 
cannot hope to be in a position of leadership unless he has a better understanding 
of the world around him than those whom he would like so much to lead. Because. 
after the fluff is picked off, credibility cannot be sm;tained when only still more 
fluff is expm;ed to view. 

What is true for architects is also true for those involved in reporting about 
architecture. In an age of no commonly acceptable standards. no rules. no ultimate 
ideals. no gilt-edged ;;olutions, the old editorial criteria fall by the wayside. Today. 
a scholarly discussion about proper, or improper. proportions of windows on a 
fac;ade of a Lu;ade-less building is as meaningful as a pious lecture about "proper" 

decorum to a mob of youthful swingers. Since times have indeed changed. every­
body must also change if they do not want to be left behind as interesting relics 
of an age that is no more. 

The study on the future. presented on the following pages. resulted from an 
attempt on our part to undergo a re-education process: ·we tried to learn what 
is and what might be, so that we could abandon traditional thinking. which inevi­
tably revolve:.; around what was and what one wishes might have been. 

Soon after our re:.;earch began, it became apparent that one cannot under:.;tand 
the forces acting on architecture without a knowledge of the changes taking place 
in all the other disciplines. That an understanding of the'e changes io not beyond 
the comprehension of any reasonably intelligent person is supported by the fact 
that all the text that follows was written by P /A's editorial staff, except for one 
part of the discw;sion about the future of engineering. Although it took many 
months. we did manage to digest what appeared at first to be an insurmountable 
wealth of material. often in fields alien to us. 

As the editors progressed with their studies. the cros:.;-pollinization began to 
take place and many preconceived but cherished ideas were shattered in the 
proce,;s. Among the overlap and criss-cross of the sevt>ral disciplines under study. 
similarities were discovered that enabled one to distinguish more clearly what i,.; 
wheat and what is chaff, and also to discover that there is no inherent good or 
evil in any new development. The possibilities for good are al "ays there; it is up 
to us what we make of them. • 
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· · · ch. thaU complete view of the future 
in .lles.e terms is likely te produce in many 
·•cltltects-the indlvldua1-buildin1 designer and 
the pfamler, the indifferent talent and the pact· 
mailer, the hip 11nd the square-will ho painful, 
. na doubt. Safe and ctmfortable ways of thhlking 
will llM · te lie abandoned for unfamiliar realms. 
Evan those. most ihtrlped by the challenge of 
.futllredilcades may feel somewhat shaken IJy the 
fuli · iinpect ef this kind of necessary open­
mi1Jdil1'ness. Cenceival>IJ, there will be a period 

. (mayb& we are in it newl when a transition will 
ocevr, wllen archit•cts as well as scientists, tech· 
n•IG1ists,: and those concerned with the body 
poliUc wiD undergo a sort of philosophical sea 
ch•,ge, when the search will be the reasen for 
doing thinp, with concomitant mistakes and 
success•s. lfl such a period, when an alienation 
beth· inter· and intra'..prefesslonaJly is likely te 
take place in the development process, a set ef 
gul deli11ts, monitors, reminders of where we are 
and wlltfe we are prel>ably going to go, what the 
outlook is In related fields-and there are likely 
to be no unrelated fields years hence-sheuld 
serve to· help fecus the architect's mind on the 
prel>lems and possibilities of the future. This 
issue tf PR08R£SSIVE ARCHITECTURE is intended 
to serve that purpose, and to begin a serious 
lnter-prefessioaaJ exploration of what is to lie. 



As we suspected when planning this issue, many professionals view the future 
through rosy, unfocused, or even opaque glasses. The future to them might appear 
a glut of promises, a desert of inhumanity, or a technological fortress. This indi· 
cation that architects, while generally intrigued, are without moorings when think­
ing about the future leads us to title the first chapter ... 

[ORDU[OPIA, UTOPIA 
... OR mYOPIA? 

In the autumn of 1966, when P/ A was question­
ing architects about their ideas on the future, it 
was evident that their thinking generally followed 
what could be called classical lines. There are 
those who, when confronted with a question of 
what future society or science or technology will 
be like, resort to fantasy and/ or humor. While 
this may be a perfectly legitimate means of ex­
pression (cf. Swift, H. G. Wells, George Orwell), 
one suspects that it conceals a tentative, sub­
conscious rejection of the future, compounded by 
a kind of morbid fascination with the cobra of 
time, intrigued but drawing back under the cover 
of laughs or Hash Gordon fantasies. The concern 
of another group of architects is that future de­
velopments may tend to dehumanize mankind. 
They worry about how to provide sufficient amenity 
for living in an overpopulated world: how to pre­
vent boredom resulting from living in a super­
service state; how the architect can continue to 
be "inspirational" to the existing social structure; 
and directing science and technology purely to 
the "betterment of mankind." There are, next, 
those architects who think mainly of the future 
in terms of extensions, refinements, and new de­
velopments of current science and technology. 
These are the predictable forms of mass-rapid 
transportation, desalination, undersea living, la­
borless housekeeping, and other physical and 
planning developments. Then there are architects 
who, in the Bucky Fuller tradition, develop plans 
or systems illustrating their own philosophical or 
technological ideas of how man must or should 
live in decades to come. 

It can be seen from the opinions and ideas 
that follow that architects are interested, in­
trigued, and frequently speculative about the 
future, but there is seldom the kind of attitude 
mentioned heretofore: an informed open-minded­
ness. The past and the present are closely felt in 
most of the comments; the prevailing Judaeo­
Christian ethic of this era strongly influences 
most of the moral and social predictions. It is as 
though the future in all of its aspects is sub­
merged just below the consciousness of many 
people, ready to be brought out and examined in 
a serious (as opposed to a flashy consumer maga­
zine) manner. Architects seem willing to explore 
intellectually, professionally, morally, sociologic­
ally, politically, scientifically-but need a bit of 
a catharsis in that direction. 

Fantasy and Humor 
"Early in the 21st Century, the major contribu-
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lion of science to architecture was the develop­
ment of a remarkable new material, Unistuff," 
writes Edward D. Dart. "Developed as an acci­
dental by-product of atomic fission in the labo­
ratory of B. Rickmaster Fuller, Unistuff is without 
question the perfect building material. It is elas­
tic with a simultaneous resistance to great com­
pressive loads, can be made translucent or trans­
parent or opaque, has fantastic insulating value, 
great resistance to heat, cold, and weather, 
shrinks and expands only to the most minute de­
gree. Perhaps the greatest quality of the material 
is its ability to attach itself. No fastenings are 
required; slap two pieces together and in an hour 
a homogeneous link is achieved. It is very light­
weight and can be cut up into blocks with a 
knife or handsaw or applied by spray, brush, or 
in sheets." 

Hugh Hardy fantasizes that man's disconnection 
will grow: "The relation of man to his universe 
has profoundly changed with the introduction of 
Von Leeb's Theory of Stellar lnconsequentiality. 
Having conclusively proved that man is an inferior 
species of life in the universe, Von Leeb has set 
in motion a refutation of the established goals 
of progress. Coupled with the growing use of 
the hallucinogen LUG, it is feared that the basic 
involvements of our society are becoming too in­
ternal and regressive." A symptom of this is en­
visioned by Hardy: "The establishment of govern­
ment-operated suicide parlors, while a great 
success in the lowering of taxes and the preven­
tion of population excess, is causing confusion 
within the family unit. The large number of teen­
agers taking Sleep-Bys makes many parents ask 
'What is the point of raising children?' Great 
pressure is being brought on Washington to raise 
the suicide age limit to 35 years. Opponents, 
however, point out that this would be discrimi­
natory and that teen-agers who now have the right 
to vote should also have the right to commit 
suicide." 

Victor Gruen writes a letter dated August 1, 
2166, from the Saturn branch office of his firm 
"Shapers of Galaxy Environment," where he is 
preparing "a 'comprehensive redevelopment re­
port' for the Planet Earth for IHUD (Interstellar 
Housing and Urban Development Department) on 
Venus. The report will conclude with the recom­
mendation of total clearance, with the exception 
of some buildings which are between 300 and 
6000 years old. It will involve not only the demo­
lition of all Earth cities, but also of 6 million 
miles of freeway structures, which have brought 
Earth's communications to a standstill." 

"A militant world state ruled by a U.S. military 
junta," is fantasized by Malcolm B. Wells. He 
writes a letter on "Day 91, 2061 A.D.," telling of 
"replaying an old datacube containing a forecast 
of the world's future written just 50 years ago. 
Someone back in those days (1966), an architect 
apparently, had tried to anticipate the state of 
the world today .... Listen to what was said: 

By the year 2000 A.D. 
1. World domination by the Chinese, or, at best, 

a nuclear holocaust. 
2. Slow starvation as the population exceeds 

the food supply. 
3. Exhaustion of natural resources . 
4. Nature destroyed. 
5. Cities below the sea and on the polar ice­

caps. 
6. Man made expendable by automation (their 

word for our Control). 
7. Brainwashing by some central power (they 

never considered the possibility that minds 
focused on fixed lines of fact might give us 
a better world). 

8. A loveless, urbanized, anonymous, code-num­
bered populace, made weak by lack of work 
and exercise. (As if nothing could be better 
than the way we used to hold ourselves 
erect all day! True, people then lived longer 
1 iv es than we, but what insecure, worried 
lives they had. Before life schedules started, 
no one had the slightest idea what he might 
be doing at any given moment 10 years 
hence, and immense energies were frittered 
away in random, aimless struggles for what 
was called creativeness or individuality.) 

9. Privacy lost through surveillance devices 
(as if privacy were some inviolable right). 

:I 0. Shallow, valueless people, made immortal 
by body freezing. 

11. Education to assume greater and greater 
importance and consume more and more of 
our life spans. (Education then was still a 
matter of generalizing for years and years, 
then specializing only in the last few.) 

12. Faster and faster aircraft, hauling greater 
and greater numbers of (sweating and pray­
ing} human bodies from one place to another. 

"The only prophecy that this long-dead arctli­
tect really got right was the survival of his urban 
grandchildren, though he didn't see them as sole 
heirs of a great world order, nor did he even 
suspect they'd have to depopulate four continents 
in order to make room for themselves. And he 
certainly never guessed that his own profession 
would have so completely disappeared." 

As you can see, more than a little cynicism 
threads through most of these fantastic forecasts, 
as though many persons are infected by the fear 
that man and his "extensions" can only continue 
to brutalize the earth and its inhabitants. It is a 
fear sometimes shared, but with greater hope of 
a happy outcome, by many of ... 

The Humanists 
... who seem to be in the majority among archi­
tects thinking about the future today. These are 
the people who look into the future and see that 
"the perfectibility of man and his world is still 
the goal," as John J. Desmond says. There will 
be constant factors, in the opinion of I. W. Col­
burn: "We will move faster. We will be able to 
exchange ideas more quickly, more completely, 
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and more directly. We will live longer. but our 
relalionsl1ip to one another will be the same as 
it always has been, tor man is made up of a 
series of constant factors. These factors never 
change, although the materials he has at hand 
change, and the knowledge he has at hand 
changes. Man used his materials and knowledge 
in the same relationship in the beginning as he 
will 1n the future. These are constant factors: 
ill The pursuit of happiness. (2) The collection 
of goodies. (3) The search for an absolute. (4) 
The stimulus of excitement. 151 The instinct for 
sell-preservation. 

"Time comes and goes, the casts and props 
change." Colburn continues. "but the problems 
are always the same, no matter what comes 
about. Space inhabited by man is limited by the 
Grace. Glory Aspiration. and the worms of man. 
and they will be forever constant." 

"Freedom in the broadest sense still remains 
our ma1or goal," Fred Bassetti says of the future, 
"particularly long-range wireless transfer of 
power. which would promote freedom in the 
physical sense. Genuine objectivity and the scien­
tific method still have not triumphed. 

"The space program has allowed us to find out 
that the building lie does not exist on other 
inhabited planets," he adds. "Maybe now integrity 
will be recognized as the first essential char­
acteristic of good buildings." 

Flag waving still gets attention in some 
quarters. The Canadian John B. Parkin, for in­
stance. writes: "The first great impact of 
worldwide communications has gradually lost its 
impetus and the news media are much more 
selective. Mankind. therefore. no longer finds it 
necessary to wallow in a slough of rape, shoot­
ing. murder, violence, and destruction. Having had 
a large portion of this tremendous load lilted 
from his shoulders. man is now able to concern 
himself with developing an individual serenity 
that heretofore escaped him. With this will come 
a realization of the ineffective quality of human­
istic thinking and. who knows. may even lead us 
back to a renewal of one of the establishing 
principles of the American way of life-'ln God 
We Trust.'" 

Ronald Beckman believes that "The idea of 
self-denial for the sake of society has given way 
to a dem3nd for greater personal freedoms. This 
is coupled with a belief in a moral obligation to 
s~rve others. for the gratification it brings one's 
sell. A minority realize the responsibility to serve. 

"Affluence is the common condition," he adds. 
'There 1s great boredom among the majority, 
those who cannot find an animal challenge in 
life. An educational struggle to change the atti­
tude of masses of people from dependence to 
creative. independent thought is underway." 

John Lautner foresees that moral problems will 
be to keep concepts of behavior "based on human 
values. rather than money or pressure or trad·1-
t1on-otherwise [life is] not worth living.'' He 
thinks the problems of society are ''to keep the 
111finite variety of individual life within some kind 
of total world based of human value and growth." 

"Man. being a creative animal, would continue 
to improve upon his physical community,·· says 
Don M. Hisaka. "His values may become more 
abstract. aspiring to a new morality that is in­
f1111tely more complex and at the same time more 
subtle. This morality, however, continues to re­
quire man to evaluate his deeds in terms of indi-

DECEMBER 1966 P/A 

victual concepts of right and wrong. Man's struggle 
for a more perfect society will continue." 

John Desmond elaborates on his views: "Democ­
racy has become more socialized; individual free­
doms are guarded but subjugated to the common 
good. The theological thought that leads others 
is the one which has been built on the highest 
respect for mankind as an individual and has 
engaged in helping him realize his highest poten­
tials. The scientific community in world society 
has held its respect, but the leadership remains 
with those people who best define and direct 
mankind toward humane and spiritual goals." 

Paul Rudolph provides a footnote in his com­
ment. "Our commitment to individualism is par­
tially a reaction to growing conformity in the 
20th Century, but, more importantly, an excite­
ment when we sense magnificent new forces and 
their possibilities. There are too many new worlds 
to explore. too many new problems crying tor 
solutions, for there to be a universal outlook 
(every critic implores the gods to make us the 
same) in an age. of profound transition." 

II man will indeed be the constant, he will 
affect and be affected by innumerable scientific 
and technological changes in forthcoming dec­
ades. These changes are the main concern of . 

The Extrapolators 
... architects who can take current develop­
ments and philosophies. and those that are in 
embryo. and parlay them into full-fledged future 
tacts and influences. Existentialism. McLuhanism. 
God-ls-Dead-ism, consciousness-expanding tech­
niques, supersonic mass transportation. bionics, 
advanced electronics, all and many more are grist 
for the mills of their imaginations. The difference 
between these imaginers and the fantastics is 
that these men usually extrapolate from known 
qualities and quantities. 

Danforth W. Toan holds that "Marshall Mc­
Luhan's media will be dispensing their messages 
in such a fantastic way that 21st-Century man 
could well be tar better and more widely in­
formed about the total existing body of human 
knowledge than in any previous century. Abused. 
these media could reduce us to mass idiocy. a 
schizoidal crumbling of the psyche. We will be 
universally overexposed to our world. Sensory 
experiences will undoubtedly include ones gen­
erated internally: psychoanalysis psychedelics. 
hypnotism, E.S.P. The unconscious may become 
the superconscious." He thinks that "Science 
will have produced: energy from the earth's core: 
desalination by means of rain (weather control 
our best technique); eternal lite, genetic control; 
interplanetary travel: exploitation of gravity for 
energy and flight, etc.: thought-transference; 
antimatter. I foresee that all forms of locomotion 
(submerged, airborne, land), wavelength com­
munications, and energy can be miniaturized and 
augmented incredibly.'' The technology of the 
21st Century, according to Toan, will be fully 
automated and released from the requirements 
of military production. and will therefore offer 
the "means of abundance to mankind. Basic dis­
tribution, without competition, will be universal. 
Molecular chemistry will produce new raw mate­
rials. Energy sources !tides, earth's core. atomic. 
etc.) must be developed that do not exhaust the 
111habitable earth. Technology will conserve and 
rehabilitate the depleted areas." 

Cautioning that we cannot assume that today's 
problems of race, war, conflict between cultures 
and technologies will be resolved within the next 
50 years, Cesar Pelli concentrates on the sensory 
factors of the future. "I see here," he says, "a 
total integration of electronics and biology, so 
that we are able to do away with the inter­
mediate equipment and send and receive instruc­
tions directly by just willing it. In this way, we 
will communicate with men and machines. This 
will be, I believe, the new technology. It may 
also do away with individuals as we understand 
them today." 

"The arts have practically disappeared." Morris 
Lapidus prognosticates. "Engineers and scientists 
have become the fifth estate and the elite. 
Our homes are marvels of efficiency-no more 
cooking. no more washing, no more cleaning. 
Everything is either disposable or electronically 
produced or controlled .... Creating new methods 
of nourishing the thickly-populated world is the 
major problem. Every form of waste-human and 
manufactured-is reconstituted for consumption 
and re-use. Our oceans are dotted with man-made 
islands, and with factories that process food and 
chemicals from the deep." 

"Assuming that coming decades will not find 
us standing in a pile of rubble trying to fix axle 
to wheel," John Carl Warnecke comments. "the 
possibilities for the future test the imagination. 
For example, it has taken some 50 years to reduce 
the travel time across country from days to a 
few hours. All that stands between us and in­
stantaneous transportation is five hours of the 
fourth dimension. It is not inconceivable that 
revolutionary concepts in physics will be de­
veloped to break that barrier taking us into an 
entirely new dimension and permitting travel to 
the tar reaches of the universe. 

"We have not even begun to utilize the total 
capacity of the mind. We know that people can 
be taught to read at a far greater speed than the 
average and with greater comprehension and re­
cal I. Children can be taught this technique most 
easily and have been able to read at speeds of 
10,000, even 20.000 words per minute. The only 
real limit. theoretically, is the speed of light. 
The teaching possibilities for an instructor faced 
with a class that could discuss 100 books in­
stead of the usual four or five are enormous .... 
The entire educational system would be revolu-
1.ionized. 

"With more knowledge at the individual's com­
mand," Warnecke concludes. "and a longer lite 
span to utilize his increased capabilities. man 
will still be laced with the problem of expression. 
What we know has already outpaced our ability 
to express what we feel, and the role of the archi­
tect as a visual interpreter of the nature of the 
times will become infinitely more complex." Thus 
do humanism and the pragmatic view of the 
future coalesce. 

Vincent G. Kling also is aware of the two horns 
of the outlook. "In the year 2000," he thinks. 
"airborne vehicles will be powered from remote 
ground and airborne power stations and travel 
automatically along a system of air routes. 
Travelers, alter selecting routes and power 
sources, will travel quietly, secure from power 
failure, free to see where they are going and to 
enjoy their trips. The by-products of the power 
sources will no longer be contaminants.'' But: 
"Having run through the violent search for com-
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fort and fun into which they fling themselves 
all over the world, people will rediscover the 
joys of a smaller orbit with fewer people and 
clearer situations better explored. People will 
have reacted to the horrors of quantity by 
achieving a much higher qualitative society. They 
will have found the moral and religious answer 
to the general explosion of the population; the 
birth rate will be on a descending curve." 

Leo S. Wou also sees instantaneous communi­
cation at will, and predetermined, high-speed 
travel mixed with greatly improved current means 
(commuter helicopters, for instance). With the 
tremendous increase in population, he says, "a 
boom in the development of the chemical food 
industry is seen. One can consume pills for 
existence, and physical starvation is left only 
for the adamant demonstrators." Although fresh 
food is no longer a necessity, he adds, "people 
still patronize restaurants for this luxury." Wou 
wonders about man's "spirit" in this environ­
ment, however. "Monetary poverty is no longer 
a social ill. However, after stnrggling for decades 
to reach space, concentrating all efforts on scien­
tific exploration, men have suddenly discovered 
themselves starved for culture. Once again, 
patronage of the arts becomes prevalent in 
society. Boredom becomes an even more common 
social problem. People's search for excitement 
causes the advanced development of many forms 
of drugs that are sold not in pharmacies but in 
bars, since liquor is now considered a more 
passive form of enjoyment." 

"Since electronics has become a commonplace 
and instantaneous audiovisual communication is 
our tool, together with greater mobility," points 
out Serge Chermayeff, "we are entering a 'global 
village' world in which everything is present all 
the time, on a more complex and more general­
ized scale, but an equivalent of the old tribal 
environment which every member of the tribe 
knew very well, had little incentive or need to 
talk about but had to see, smell, hear, and touch 
to survive. We are indeed becoming part of a 
global village and require all necessary sensual 
and mental awareness to enable man to move 
freely in an environment which is actual and not 
merely described." 

What About The Architect? 
As many varied disciplines become more aware 
of each other and even tend to merge to become 
other, more sophisticated pursuits, what will be­
come of the practice of architecture? Will there 
be an architect as we now know him in 50 or 
more years? "It is certainly true that, in the 
future, architects might lose control over many 
architectural occurrences," opines Manfredi 
Nicoletti. "But it is the architect's scale that is 
changing and not his function. There will always 
be a need for an interpreter of necessities and 
hopes for a more dignified and 'human' way of 
life." According to Frei Otto, "Architectural prob­
lems of the future will be so extensive that archi· 
tects must collaborate with and study the work 
of others to enable them to comprehend and to 
cope with the population explosion and related 
tasks." 

But will there be an "architect"? 
"The 21st Century's architect will be the 

ecologist of land and habitation," in the opinion 
of Toan. "He will be the environmentalist. His 
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training, talents, and sense of humanity prepare 
him for this role. Hopefully, he has the sense of 
humor and delight to spare his fellow man from 
environmental tedium. To do this, he will have 
had to abandon his parochial 19th-Century pre­
occupations of 1966 style per se and the single 
building and plunge into a vast new scale." Pelli 
thinks the architect will still be in existence, 
"but probably directed into some sub-fields. The 
sub-fields will have to do with the areas of opera­
tion. The main ones will be: politics-the archi­
tect-planner; technology and industry-the mas­
ter builder; and aesthetics-architecture as an 
art form, assimilating all the arts." 

"Architecture no longer exists," says Lapidus. 
"The scientists and the manufacturers mass· 
produce structures. With an exact computerized 
form of planning and programming, our endless 
belts of habitations wind through the country as 
once did those ridiculous old superhighways." 
Kling believes that "The age of the specialist 
will have died. We will have good generalists; in 
the vanguard will be architects who will come 
again to lead us. The artist will return and the 
poet will return and the scientist will no longer 
captivate the imagination of the world." 

"Master architects" are foreseen by Wou: "The 
individual building designer of the mid-20th 
Century is now almost nonexistent. Instead, he 
is now closely associated with product designers. 
A new professional practice has developed. Many 
'Master Architects' capable of thinking in a com­
prehensive scope have established themselves to 
provide leadership to diversified architectural and 
planning specialists, including sociologists and 
economists, etc., in order to engage in large-scale 
environmental planning." Beckman comments, 
"The architect has been replaced by social plan­
ners, theologians, and engineers. His former 
[1966] role of enhancing material values is now 
of little social use. The enhancement of naked 
ideas is the quest of the 21st Century. Mathe· 
matics, verse, pure abstraction is the occupation 
of the arts." 

"The best architects have finally realized that 
their long-sought goal of 'beauty' is an outgrowth 
of two things: a sensitive response to the condi­
tions affecting a design, and an effective appli­
cation of this enduring principle of good design 
everywhere to which the human eye and mind 
still respond," says Bassetti. "By this I mean a 
judicious balance between order and disorder, 
rhythm, balance, harmony, etc. Fitness, order, 
and proportion still rule, fortunately." With the 
possible great changes in scale and nature of 
human habitation coming in future years, William 
Breger thinks that "The seminal problem of the 
architect as artist would generally seem to be 
the real challenge. I believe, as we see in art 
today, that the traditional barriers separating 
the arts will break down. Architects will go the 
way of the arrowhead designer, but the existen­
tial problems of feeling, experience, and delight 
will, now that material problems have been 
solved, be more primary than they are today, 
and just as controversial." 

P /A asked San Francisco architect Robert 
Marquis for his views on the future when this 
issue was being prepared. Perhaps he begged 
the question, perhaps he did the logical thing, 
but he turned the topic over to his son David 
Marquis, "age 10, whose ambition is to be the 
architect of the future." 
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MARQUIS: How will people live in the future? 
DAVID: People will migrate under water even if 
all of the space isn't taken up [on earth]; it will 
be an exciting space with more room. 
MARQUIS: When will this migration take place? 
DAVID: It will take at least 70 years in the Pill 
and Capsule Age; people will live there perma­
nently and come up on earth for vacationing. 
MARQUIS: Can you describe this city of the 
future? 
DAVID: There will be two types of dwellings-a 
series of domes, or one large dome fil('e miles 
wide. There will also be underground-underwater 
[cities]; these are under the floor of the ocean. 
MARQUIS: What type of architect will design 
these cities? How will he do this? 

DAVID: I think it will take teamwork or a new 
type of architect-engineer. 

MARQUIS: What else do you foresee in decades 
to come? 
DAVID: I think these cities will be built on the 
Continental Shelf. We will grow meat so you don't 
have to kill animals; farms for animals take up 
too much room. Factories will be underwater. 

(David's rendition of his underwater city is re· 
produced on the facing page.) 

Mind Opening 
Whether David Marquis has air the answers only 
time will tell. There currently exist innumerable 
paths to follow, countless facets to examine, 
multitudinous philosophies to study, in trying to 
arrive at a viable picture of the future. The in­
creasingly complex interdisciplinary "mix" will 
require ever closer attention from the architect 
who cares about keeping au courant in what is 
to come. We hope that this issue of P/ A, examin­
ing as it does a number of the major facets of 
the future, a selected group of opinions, facts, 
presages, will serve to help all interested archi­
tects in achieving that necessary attitude of "in­
formed open-mindedness" about the future re­
ferred to at the beginning of this article. The 
professional and cultural atavism that can beset 
us all when trying to peer ahead will hopefully 
be diminished somewhat by the following pages, 
the horizons become clearer, and the invisible 
frontiers infinitely inviting. 

To be able to begin thinking about the world of tomorrow, one must understand 
the world of today. In this chapter, therefore, we present a brief review of 
changes that have taken place in recent years in man's beliefs-both religious 
and secular-about himself and his relationship to the world in which he lives. 
No doubt, we are all living today in a period of ... 

THE PHILOSOPHIEAL 
REUOLUTIDD 

If architecture used to be the "mother of the 
arts," then the matriarch of the vast body of 
knowledge and research loosely banded together 
under the name of science was certainly philos­
ophy. Philosophical inquiry into the why and 
wherefore of man's existence has produced its 
counterpart in physical, or scientific, investiga­
tion, dating back to the time of Aristotle. Until 
recent decades, the postulations of philosophy 
often served as springboards for scientific search 
and discovery. This free exchange of ideas on 
both sides, which became most fruitful at the 
time of the Industrial Revolution, continues. To­
day, however, there is a widespread feeling that 
science and philosophy have become divorced; 
that the scientists, with more and more answers 
to the basic questions of man's physical nature, 
have become ascendant and no longer need the 
philosophers. Conceivably, there will come a time 
when no further scientific investigations will be 
possible; all the questions will have been an­
swered. The physical reality of man will be written 
large for all to see. What the role of philosophy 
will be at such a time it is not possible to fore­
see. It is, however, possible to try and assess the 
state of philosophy today: In the eyes of some, 
1t is a discipline of dwindling influence and im-

parlance; in the opinion of others, recent philo­
sophical positions have moved out into the market 
place and have become the way of life for many 
people-this in an extraordinarily short time, 
since the end of World War II. Either attitude 
considered, it constitutes a philosophical revolu-

lion. If philosophy is dead, man might ask the 
recent musical comedy question, "Who Can I 
Turn To?" If people are living out the precepts 
of the existentialist philosophers in their own 
lives, then it would seem that philosophy is far 
from dead, but very much alive and swinging. 
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The Sources 
Those who see in science the danger of the de­
humanization of man consider that its ascendance 
will bring about the death of religion, the death 
of philosophy, the death of "democratic" society. 
Aldous Huxley and George Orwell were among the 
most prominent in prophesying the imminent 
death of individuality, man's soul, personal free­
dom and privacy. Man, they theorized, was certain 
to become a robot victimized by a brutal totali­
tarianism without the safeguards traditionally 
provided by the Judaeo-Christian concept of life 
and man, and without the watchdog of philosophy 
to soothe the harsh, mechanized voices of the 
future. 

It we turn to the past to seek there a conflict 
similar to the one that exists today between tra­
ditional religious ideas and philosophy and 
science lor technology), we find the dialogue be­
tween Hume and Kant that preceeded the Indus­
trial Revolution. Hume was moved to skepticism 
by his age, proclaiming that there was no ob­
servable reason for believing in cause and effect 
-the cornerstone of philosophy and science 
until then-and that the mind was nothing more 
than a series of sensations, structurally linked 
like atoms and molecules, bumping into one an­
other causing "ideas," that there was no reason 
to accept the idea of a human soul, that the bur­
den of proof for miracles fell on the producer and 
believer in those miracles, that the idea of God 
was unnecessary, that morality was strictly equa­
table with good manners. Hurne concluded that it 
was impossible to know anything beyond what is 
immediately perceptible to the senses; that there 
was thus no assurance that an outside world even 
exists, and that to assume our perception of the 
world conforms to the world in reality was an 
unfounded and presumptuous. 

As a religious storm whirled around them, Kant 
replied to Hume that the human mind is such that 
1t cannot help but see things as causes and 
effects, that even though we cannot prove the 
world is as we see it, it remains that we cannot 
help but see things in certain ways-that things 
seem to have shape, color, size, quantity, etc. 
He postulated that there are two distinct worlds: 
"phenomena," the world our senses perceive, 
objects as they appear to us; and "noumena," the 
world of objects whose properties our senses 
either distort or do not even register. It was as 
though the human mind occupied a box whose top 
had round holes punched in it through which all 
1nformat1on registering on man's consciousness 
passed. Things too big or too oddly shaped to pass 
through the holes would not reach awareness, 
because our senses would not pick them up. This 
world, as postulated by Kant, we cannot know, 
and it was this epistomology that strongly influ­
enced subsequent philosophies. 

Almost a century earlier, the French philosopher 
and mathematician Rene Descartes (who helped 
Galileo formulate the new science of physics) 
propounded one of the most influential and am­
bitious theories of the nature of man and the 
universe. His method of defining reality is one 
that has had great influence on today's existen­
tialists: He decided to doubt everything "he could 
think of until he arrived at something he could 
not doubt. This something proved to be his own 
doubt. leading to his famous Cogito, ergo sum 
I" I think, therefore I am"). Descartes decided 
that he knew he existed because he was aware 
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of himself sitting in his chair, pondering his 
existence. He conceived that God must exist also, 
so that his thinking could take place. The essen­
tial perspective of modern thought is marked by 
Descartes first assuming man's existence- spe­
cifically, his thinking self-and then assuming 
God's existence as a logical and necessary pre­
condition. Thinkers ever since Kant and Descartes 
have been more preoccupied with phenomena and 
the "I" that thinks than with God. 

The other event crucial to the development of 
philosophy and science at the beginning of the 
18th Century was the work of Galileo and Newton, 
who both challenged religious doctrine about the 
nature of the universe and the earth's place in it, 
and who brought about the beginnings of what 
we now call physics-the systematic description 
and analysis of the physical universe. In a sense, 
they can be called the first scientists, since their 
findings were the first to be proven by experi­
ments. As a result, the efficacy of the scientific 
method was established, and the beginnings of 
the modern "scientific attitude" can thus be 
roughly assigned. 

From Descartes until the existentialists, phi­
losophy was divided between the rival schools of 
the empiricists, who maintained that knowledge 

has psychological origins, that all our ideas derive 
from impressions, sensations, experiences of ob­
jects in the material world, and the rationalists, 
who considered themselves super-geometers, 
super-physicists, proceeding on logic and reason 
alone, ignoring sense data and experience. 

Toward Existentialism 
In the two centuries since the formulations of 
these four great "natural philosophers"-Kant, 
Descartes, Galileo, and Newton-the rift between 
organized religion on the one side and philosophy 
and science on the other has tended to become 
deeper and deeper, as new systems of philosophy 
and new discoveries of science have challenged 
traditional religious ideas and concepts. Three de­
velopments have brought about the alienation be­
tween the three realms: one, the rise of science 
became a direct challenge to religion; second, 
religious tradition by and large remained mono­
lithically unchanged, despite vast social changes, 
tending to separate people from their religion; 
and third, recent developments in philosophy, 
having their seeds in the 18th and 19th Centuries, 
have transformed philosophy itself and made of 
its precepts a way of life for many people, with 
a resulting influence on many other aspects of 
life, including religion and science. (Today, for 
instance, ecumenicism and other movements are 

seeking to "modernize" older religious ideas.) 
In the past-excepting perhaps the earliest 

days, when philosophy was a major and immediate 
force on the lives of the people-though dealing 
with the stuff of life, philosophy tended to be re­
moved from life. with new attitudes and ideas 
coming "down to the people" only after some 
years of cerebralization on rather exalted levels. 
The current "acting out" of existentialism is of 
a very different order. In the relatively short time 
since World War II, many people, consciously or 
not, have seized on the teachings of Sartre and 
the existentialist thinkers and made a modus 
vivendi of them. Thus did a philosophy and the 
temper of the times coincide perfectly to furnish 
a way of looking at man and his world at a time 
when one was badly needed. 

Although Descartes has been called a precursor 
of existentialism, it took the Danish minister and 
philosopher Soren Kierkegaard, in the 1840's, to 
pronounce the extremely personal views of man's 
existence and search for truth that led, in their 
translations into French in the 1930's, to the 
founding of existentialism. Another profound in­
fluence on existentialism was the German phi­
losopher and mathematician Edmund Husserl, who, 
influenced by the early empiricists, sought to ex­
plain life as consisting of both intentions and 
meanings. He thought that a science-which he 
called phenomenology-could be formed by ex­
amining consciousness itself without any precon­
ceived prejudices. To reveal the primary origins 
of experience by free examination, he thought it 
necessary to wipe the slate clean, to start again 
with what one is conscious of at each separate 
moment. After World War I, two German philos­
ophy professors, Karl Jaspers and Martin Heideg­
ger (who is still alive), developed the actual out­
lines of existentialism. After translation of both 
Heidegger and Kierkegaard into French, World 
War II provided the catalyst for the philosophy 
to become a living force, and there emerged the 
leader of this new wave of thought, Jean-Paul 
Sartre. 

The essential difference between existentialism 
and previous philosophies lies in the relationship 
of man to the world. Previously, in the tradition 
beginning with Descartes, it was thought that 
there were two opposing realities: mind and mat­
ter, conscious thought and inert matter. This was 
a great advance over the old cage of cause-and­
effect that had tended to imprison thought for 
centuries, but it still set boundaries on man's 
philosophical aspirations. The mind and body of 
Descartes' philosophy became a little more liber· 
ated with the "phenomena" and "noumena" of 
Kant, but not much. With Sartre came a synthesis 
of the two ideas: there is still consciousness 
lmindl and objective world (matter). His recogni­
tion is that consciousness is man's world. and 
that it constitutes his only world. That is, in 
awareness we know exactly what the world is 
like. Things seem to be the way we sense them, 
so that is the way the existentialists say they 
are. The ultimate reality is consciousness itself, 
and since that is all we have, that is the way 
man exists-as consciousness. This is the syn­
thesis of the split into the unified-through the 
membrane of consciousness. The world is the 
phenomena-the "process"-and consciousness 
is the series of images reflecting and showing 
it like a film las though Plato's cave has been 
replaced by an underground movie-happening). 
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There is no rigid distinction here between mind 
and matter. That split is just something else per­
ceived by consciousness. This becomes a personal 
thing, of course, producing personal, subjective 
feelings and awareness that are outside the body 
of scientific description because the scientific 
pursuit is itself outside this kind of awareness, 
observing objectively and rationally. 

Existentialism has indicated its viability today 
by being the philosophical basis of thought for 
both atheists (Sartre and Heidegger), and Chris­
tians (Paul Tillich, Jacques Maritain, Nicholas 
Berdyaev), and Jews (Martin Buber). The distin­
guishing trait of existentialism, whether religious 
or atheistic, is its concern for the individual, the 
refusal to submerge him and his problems into 
alien cages of logic, metaphysics, and other out­
dated beliefs. The existentialists, like the "God­
ls-Dead" theologians, seek to unfetter man 
from dated, unworkable ethical bonds, and to set 
him loose in the world without crutches, as a 
conscious, aware being. He is alone, but he is 
able, though his increased awareness, better to 
suffer his solitude and seek the ultimate open­
ness of his consciousness (atheistic existential­
ism) or a personal state of grace (religious 
existentialism). 

It's Happening Now 
Although existentialism has been dismissed by 
some as passe, a creature of the unsettled post­
war years, it seems, on closer study, to have 
settled itself into the spirits of the people. What 
are freedom marchers if not men abandoning a 
frame of mind that might sympathize but not act 
for an attitude of overt concern and willingness 
to experience hardship for man? What is psycho­
analysis but the intense, personal examination of 
one's mental life? What are "happenings" but 
the complete opening of the senses to the vagrant 
play of multiple stimuli? What causes the current 
interest in LSD and other psychedelic agents but 
a growing desire for a more intense conscious­
ness? What characterizes the "bopper" genera­
tion but a new-found impulse to live life for its 
immediacy-certainly the thing Sartre told them 
to do. What prompts people to suddenly announce 
to high authority, "You are wrong; I can feel it"? 
Even in science, there is a growing sense of irra­
tionality, of the limits of "objective" logic. This 
is certainly living out the basic precepts of 

existentialism. If the philosophers have not come 
up with another way of thought, it is incumbent 
on them to do so. Right now, the dread and 
anguish of the 1940's seems to be dropping 
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away, to be replaced by a more balanced experi· 
ence of life. The pessimism of early existentialism 
has given way to the attitude: "That is the way 
it is. Experience it, absorb it into your conscious­
ness." Man simply confronts his own self and 
everything around him. This is neither dread nor 
joy-just life. 

Philosophy is something that cannot be "fore­
casted"; it is just there in the minds of men. 

The year 2000 may-undoubtedly will-bring a 
philosophy to suit that age. Right now, the 
existentialist way of thought seems to fit the 
temper of our world. What the German philosopher 
Ludwig Feuerbach said about religion can per­
haps also be said about philosophy in the 21st 
Century: "What yesterday was still religion is no 
longer such today; and what today is atheism, 
tomorrow will be religion." 

Scientific discoveries form the groundwork for the technology of our time. But 
scientists have also been instrumental in changing all concepts of what man 
thinks about himself and the world around him. We cannot, therefore, understand 
the present, or think of the future, without understanding the salient points of ... 

THE SCIEDTIFI[ 
REUOLUTIOD 

It was not until the beginning of the 19th Cen­
tury, more than 300 years after the birth of 
Copernicus, that his discovery that the earth was 
not the center of the universe was accepted, 

and it will be many more years before the central 
ideas of Einstein's relativity theory are under­
stood or accepted. This is not because Copernicus 
and Einstein were impossible to understand, but 
because their conceptions of the universe man 
inhabits were radically different from that of 
their contemporaries. To grasp Einstein's ideas is 
to change one's conception of the world, to alter 
habitual ways of thinking, to see things in a new 
way. Many writers accentuate the effect of tech­
nological advances and applied science and engi­
neering on modern life; this article concerns 
recent advances in "pure science," whose effects 
are even far more deeply felt; they will eventu­
ally alter our ideas about what life means by 
altering our idea of what life is. To understand 
the nature of the world is one step toward under­
standing man's place in it, and it is the re­
searches of today's physicists into matter, to­
day's astronomers into the universe, and today's 
biologists into the genetic code that will provide 
future man with his information about what his 
world is. Perhaps it is because science is so 
ultimate in this sense-that it can tell us what 
things are-that people sometimes fear it. It is 
well-known, for instance, how much trouble Gali­
leo had to get even his fellow scientists to look 
through the first telescope; they simply did not 

want to know anything that would upset cherished 
beliefs. 

The number of scientists working today repre­
sent a total of 90 per cent of those who ever 
lived, and they are working on ideas barely 30 
years old. The scale of the things they work on 
extends from the farthest known object in space 
-8 billion light years away and receding at 81 
per cent of the speed of light-to the smallest 
particles of high-energy physics-the neutrino 
and the photon, which have no mass and no elec­
tric charge (and are presumed to have a size 
smaller than 10-" cm). Some of the work will 
eventually be applied to man's control of nature; 
molecular biology may eventually become genetic 
engineering, or fetal therapy. The investigations 
of astronomy and physics seem to have no app Ii­
cations-but, then, neither did relativity. 

Scientific Method 
Science will never reveal what life means, only 
how it works. Einstein wrote: 

"With the help of physical theories, we try to 
find our way through the maze of observed facts, 
to order and understand the world of our sense 
impressions. We want the observed facts to follow 
logically from our concept of reality. Without the 
belief that it is possible to grasp the reality with 
our theoretical constructions, without the belief 
in the inner harmony of our world, there could be 
no science. This belief is and always will remain 
the fundamental motive for all scientific crea­
tion." 

Is it even imaginable that a minister, a busi­
ness executive, an architect, a writer, a sculptor, 
or even a philosopher could write those sen­
tences? To organize observed facts logically is 
the daydream of intellectuals and architectural 
critics; no one has conceived an acceptable 
unifying theory for modern architecture, modern 
philosophy, modern religion, or even modern cul­
ture. Science is the one domain of substantiated, 
universally accepted ideas. 

Einstein's remark indicates not only the es-
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sence of what science is, but also the much 
misunderstood "scientific method." It is on this 
method, arrived at in the 16th Century after cen­
turies of philosophical speculation as to the 
nature of meaningful knowledge and the means 
of gathering it, that science rests. It has been 
one of Western civilization's most brilliant con­
tributions to thought; it may eventually change 
man himself. 

I I 

f 1 
Einstein does not say that the scientist's per­

ception of reality follows logically from the 
observed facts; he says the opposite-that the 
facts follow logically from the perception. It is 
always a theory that is verified by facts and 
experiments, not another fact. Many think that 
scientists go around labeling, measuring, cate­
gorizing objects until an order is perceived in 
the objects and then the scientists spell out the 
order and that is their theory-thoroughly 
vouched for by facts. Actually, no theory is thor· 
oughly backed up by facts, only "universal laws 
of nature" are, like the speed of light in a vac· 
uum. Whenever that speed is measured, the 
result is always the same-2.9979 x 10" cm per 
second. But this is only called a law because there 
is no known exception. Theories are different; 
there is no theory in science today that does not 
have exceptions unaccounted for by the theory. 
They are explanations of the facts, and, as such, 
they govern the search for new facts. This is 
why theories always predict facts unknown at the 
time the theory was made, although known facts 
provide the springboard for the theory. The ulti­
mate criterion of whether a new theory is accept· 
able or not has nothing to do with whether it 
interprets the observed facts logically; that, of 
course, has to be done. The ultimate criterion is 
that the theory must be elegant, simple, and beau· 
tiful, because scientists not only believe that 
nature has an "inner harmony" but that all 
the processes at the basis of this harmony are 
simple, elegant, and beautiful. Therefore, theories 
must share these three qualities and explain all 
the facts or they will not qualify as answers, or 
even as theories, although they may become 
"working hypotheses." Einstein spoke of this 
"inner harmony" of the world in which all scien­
tists, and especially physicists, believe; they 
would not try to explain observations with logical 
theories if they were convinced that the inner­
most machinations of nature were random and 
illogical. Thus we see the germinal idea of all 
science: Man's logic corresponds with nature's; 
man can know and understand and predict as well 
as nature, and, ultimately, improve nature. No 
provision has ever been made for mysteries, until 
the present. 
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Matter 
The present period in science can be compared 
to the one in the 16th Century when Galileo 
peered through the first telescope. His discov­
eries opene:! ·up new aspects of the knowable 
universe and altered patterns of thought that had 
pre.existed for centuries by exhibiting to man 
that the universe was larger than anyone had 
dreamed, the earth tiny in comparison to the 
vastness of space. 

An example of the kind of pandemonium that 
exists in science today, largely as a result of 
the relativity theories propounded by Einstein 
in 1905 and 1918, is the current belief that the 
nature of matter cannot be known, except mathe­
matically. In other words, one can write an equa­
tion that describes an atom's behavior, but a 
scale model of its structure cannot be built, 
since it is not a rigid structure of particles but 
one of energy states and "resonances." A struc­
ture can be described mathematically, but the 
equations are not to be taken as in any way stand­
ing for physical objects. 

The traditional picture of an atomic nucleus 
surrounded by orbiting electrons is now anti­
quated; it has been replaced by a description in 
which the location of electrons is unknown, al· 
though probable locations can be predicted 
mathematically. For instance, the probability that 
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any electrons at any given moment are inside the 
nucleus is near zero, which means that they 
somehow "go around" the nucleus. The shape of 
the region that electrons are likely to be found 
in-the "electron cloud"-is sometimes spheri­
cal, sometimes bagel-shaped, and sometimes 
dumbell-shaped. 

It was not until 1913 that physicists were 
convinced that atoms existed; quantum mechan­
ics and quantum electrodynamics, the two theo­
ries (explained below) besides relativity that 
physicists now use, were clearly formulated in 
1927 (mechanics) and 1947 (electrodynamics). 
The "Principle of Uncertainty," conceived by 
Werner Heisenberg (also in 1927), which outlines 
the unobservable property of nature, says specifi­
cally that it is impossible to determine simulta­
neously both the position and the momentum 
(which is mass times velocity) of a particle. Even 
if an ultramicroscope were powerful enough to 
pick up a subatomic particle (inside the nucleus), 
the impact of the minimum quantity of light re­
quired for viewing the particle would change its 
direction and velocity. It follows from this prin­
ciple that the future course of a particle cannot 
be predicted because both the velocity and posi­
tion at a given moment are unknown-which is 
nothing more than saying that you cannot know 
where you are going unless you know where you 
are and how fast you are going in a given direc­
tion at any given moment. 

As a result of the principle, causality is inde­
terminable and had to be partially abandoned 
as a scientific concept in physics. Instead of 
saying that x causes y, it is now simply stated 
that x precedes y, or that x and y usually occur 

simultaneously. The concept of relative proba­
bility is used instead-the probability of this 
versus the probability of that-and predictions 
are accurate because large numbers of particles 
are treated statistically. The Principle of Uncer­
tainty, then, is a good example of how physical 
discoveries can change patterns of thought; it is 
difficult to think of an idea more ingrained in 
thought than that of cause and effect. 

Until recently, it was commonly assumed that 
all matter was composed of elementary or funda­
mental particles that give matter all its proper­
ties, and that there were certain basic, indivisible 
constituents of matter that combined to form 
all other matter. Today, however, the atom, pre­
viously thought to be this elementary constitu­
ent of matter, is now known to contain not only 
protons, neutrons, and electrons, but, in addi­
tion, about 100 other "elementary" particles (or 
"resonances") concentrated mainly inside the 
nucleus. Moreover, the entire concept of ele­
mentary particles is in doubt, since none of the 
100 particles can justifiably be characterized as 
more "elementary" than the others. To add to 
this confusion, they are called "resonances" be­
cause their life spans are so short-billionths of 
a billionth of a second-and they rapidly disin­
tegrate, changing mass and charge spontaneously 
and constantly. Finally, the basic laws of physics 
have been severely shaken by very recent experi­
ments indicating that nature may be asym­
metrical, at least in its treatment of subatomic 
particles. J. Robert Oppenheimer has predicted 
that something comparable· in revolutionary im­
portance to Einstein's development of relativity 
will occur in science within the next decade. 

A Triple Revolution 
Since the beginning of the 20th Century, physics 
has undergone major revolutions every 10 years. 
Like the social revolution's triple revolution of 
computerization, civil rights, and weapons tech­
nology, there is now a triple revolution in physical 
theory. 

The first of these that is relevant to the most 
recent events in physics began in the late 40's, 
with the discovery of the first subnuclear (inside 
the nucleus) particles (in addition to the proton 
and neutron, which were already known), and 
emerged as a revolutionary development when 
the systematic study of these newly discovered 
particles was undertaken in the mid-50's. The 
new particles, called pi-mesons (or pionsl, are ihe 
simplest of the subnuclear particles. They are 
emitted when ordinary matter is bombarded at 
high energies by protons, for instance. It was 
shown that the pi-meson exists in no less than 
three different forms, of essentially the same 
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mass but of different electric charge. This con­
firmed the "isotopic spin concept," which, ever 
since, has been a prominent feature of nuclear 
theory. Basically, it means that particles can 
exist in several different internal states, and that 
in each state they have a different electric 
charge. From this concept was derived the gen­
eral rule for arranging particles into groups, or 
families. 

The second discovery, also in the mid-50's, 
was that of the nuclear antiparticles. It was 
shown that for every particle there exists another 
particle of exactly the same mass, except that 
all its other characteristics are exactly the 
opposite. For many years, this was considered to 
be an absolutely universal law of nature; it was 
even supposed that there might be an entire 
universe made up of antimatter, indistinguishable 
from our own, that, if it collided with ours, would 
annihilate both. 

.o. 
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The third sequence of discoveries began in 
1947 with the discovery of the Lambda particle. 
It is one of a group of similar particles called 
"strange" because they were totally unexpected 
and had very mysterious properties. Their 
"strangeness" is a property somewhat analogous 
to electric charge: They are produced very rap­
idly and in pairs, but they decay very slowly. No 
other particles had previously been found that 
exhibited this behavior. The investigation of the 
strange particles led to the proliferation of nu­
clear particles; 100 have been found so far, 
others are predicted, and no one can even guess 
as to how many more will be found. This pro­
liferation of nuclear particles has led to the 
rejection by some scientists of the concept that 
any one of the particles is more elementary than 
any of the others_ This is potentially the most 
revolutionary event in the history of matter, and, 
according to Geoffrey Chew, one of the leading 
contemporary physicists, it shakes the founda­
tions of all science. Moreover, it has changed the 
basic attitude of physical scientists, and reshaped 
their thinking in ways that will be explained later_ 

The Glue in Atoms 
The entire endeavor of science can be sum­
marized as the search to discover what the world 
is made of and how it works-the physical world 
of stars, mountains, insects, people, and every 
other object perceived. The common assumption 
has always been that larger things are composed 
of smaller parts bonded together. What holds the 
small parts together has been a mystery since 
the time of the ancient Greeks, who thought that 
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atoms stuck together as if they were sticky 
pieces of gum. Today, it is known that there are 
four different kinds of forces that bind matter: 
the nuclear force, which holds the nucleus of 
the atom together; the gravitational force, which 
holds the universe together; the electromagnetic 
force, which holds electrons in their orbits around 
the nucleus and thus holds atoms together; and 
the weak force, discovered in the past few 
years, whose precise function has not been 
determined. Much of the current work in physics 
is concerned with the weak force. 

To understand the new picture of matter that 
is beginning to emerge, one must have an idea 
of the old picture. Basically, it is the familiar 
one of a little ball, the nucleus, in the center 
of atoms surrounded by a cloud of electrons. 
Inside the nucleus are protons and neutrons, of 
positive and neutral charges; the proton charge 
equals the amount of charge of the electrons, 
which have a negative charge. If there are four 
electrons, there must be four protons for the 
atom to be stable and uncharged. (The number of 
neutrons is determined by the balance of forces 
within the nucleus. See Nuclear Force, below.l 
This is what is meant when it is said that the 
atom is held together by electrical energy: The 
nucleus holds on to its electrons by the attrac­
tion of its positive charge and the electrons hold 
on to the nucleus by the attraction of their nega­
tive charge. If the atom lacks an electron, it 
will seek one from surrounding atoms, forming 
molecules, in which two atoms share an electron. 
This is the basic mechanism described by the 
mathematical equations of quantum mechanics. 
It is the theory (firmly established around 1930) 
utilized in chemistry and molecular biology. The 
basic idea, to state it simply, is that all elec­
trical and chemical phenomena are the result of 
the movement and exchange of electrons between 
atoms. 

atom 
Although this relatively old picture is essen­

tially still basic to modern chemistry, it is no 
longer basic to physics. This will perhaps clarify 
one of the interrelations of two large fields of 
science: The chemical and biological fields oper­
ate at the molecular level, while physics operates 
at the atomic and subatomic level. Chemistry and 
biology probe into the interactions between 
groups of atoms and molecules, whereas physics 
probes into the internal workings of the atom 
itself, to discover why it behaves the way it 
does. In other words, atoms at the molecular 
level are stable and unchanging; inside the atom, 
however-inside the nucleus, particularly­
chaos reigns. This is the realm of high-energy 

physics-the study that requires multimillion­
dollar cyclotrons and synchrocyclotrons that can 
accelerate atomic nuclei to great speeds, which 
is roughly comparable to heating them, in order 
to activate the particles inside. It is like shaking 
the feathers out of a pillow-the harder you 
shake, the more feathers fall out. 

Reflection Symmetry 
Much of the current research on the subnuclear 
level concerns another of the traditional theories 
that appears to have been violated. This is the 
law of parity conservation, or mirror symmetry, 
which states that the mirror image of a physical 
system will behave identically with the system 
itself, obeying the same physical laws, except 
that right and left are reversed. This is readily 
understood if you imagine yourself in front of a 
mirror. You hold up your right arm; the mirror 
shows you holding up your left arm. If you were 
drugged and had no sensation in your body, you 
would assume that, by looking in a mirror, you 
could tell which arm was up. If it showed your 
left, you would know it was your right. You 
assume that the mirror gives you an exact reflec­
tion of reality. 

In 1956, this law was shown not to hold for 
certain kinds of physical systems, specifically 
some that occur inside the nuclei of atoms. The 
following is a much simplified, but conceptually 
correct, explanation of one of the first experi­
mental violations of symmetry: An atom was 
placed at the center of a ring of particles that 
revolved around it. A mirror was placed perpen­
dicular to this system. In the mirror, the ring 
revolved clockwise, and in reality the ring re­
volved counterclockwise. As the ring of particles 
circled, the atom in the center began to spin, so 
that its spin was lined up electrically by the 
circling ring of current. Then two particles, an 
electron and a positron, jumped out of the atom. 
The electron jumped in the direction of the 
atom's spin and the positron jumped in the op­
posite direction (because it has the opposite 
electric charge). In the mirror image, however, it 
was the positron that jumped in the direction of 
the atom's spin, while the electron jumped in the 
opposite direction. Thus, the experiment and the 
mirror image differed substantially. This differ­
ence is called the violation of parity. 

Another classic experiment revealed that one 
of the "strange" particles referred to earlier 
decayed in two ditterent ways: One way it ended 
up as two particles, and the other way as three. 
The parity rule imp I ied that it could end up as 
either one or two particles, but not both. There­
fore, if parity had to hold, there would be no ex­
planation for the decay. The idea that parity was 
being violated was the Nobel Prize winning con­
tribution of Ors. Lee and Yang in 1956. 

The violation of parity has been shown by ex­
periment to be true of many of the weak forces, 
whose function is not yet known, and it has led 
to the abandonment of the idea that nature is 
symmetrical-an idea as old as civilization; one 
which implies, for instance, that if the mirror 
image of a man existed, he would look and func­
tion exactly as we do. It might be the case that 
the weak interactions have no effect on bio­
logical processes, but, if they do, the lack of 
symmetry in them would ultimately reshape 
molecular theory. 
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There are two additional forms of the sym­
metry laws: one called charge conjugation and 
one called time reversal. They both involve essen­
tially the same idea explained above: that nature 
is symmetrical. Charge conjugation symmetry con­
cerns the antiparticles: It simply holds that all 
particles have antiparticles of the same prop­
erties but with the opposite charge, as stated 
earlier, and, moreover, that when a particle 
appears in nature, its antiparticle appears along 
with it. When they collide, they annihilate each 
other and produce radiation or other forms of 
energy. This symmetry law fell in 1957, during 
the investigation of the weak force. 

Time reversal symmetry was discredited in 
1966. It had previously been thought that there 

was no preferential direction of time in micro­
scopic reactions, that it did not matter in what 
order a sequence of microscopic events occurred, 
because they could occur in exactly the reverse 
order and still involve the same sequence of 
events. On the other hand, at the macroscopic­
that is, everyday physical events-level, the di­
rection of time does matter, as everyone knows. 
On this level, if you saw a movie of a car collision 
run backward, you would realize that something 
was wrong, that time seemed to be moving in 
the wrong direction. Thus, for macroscopic events, 
physicists "know" which way the arrow of time 
points, because the movie run forward shows an 
overwhelmingly more probable sequence of 
events. The time reversal symmetry law stated 
that, in microscopic collisions, it did not matter 
which direction the movie ran in, that both direc­
tions were equally probable. It is one of the 
results of relativity, for instance, that mass can 
be converted into energy (as in the atomic bomb) 
and energy into mass-the reaction can run in 
either direction. This is another way of stating 
time reversal. Still another way is: A reaction of 
particles that began in the past and produced 
certain end products can be reversed to produce 
the original particles. This has been considered 
a basic property of matter, but today it is thought 
by some experimenters to be incorrect: When 
the reaction is reversed, not the original par­
ticle but totally different ones sometimes seem 
to appear. 

The consternation perpetrated by the violation 
of the symmetry laws was enhanced by the fact 
that it was only in the newly discovered weak 
interactions that the violations occurred. Phy­
sicists therefore devised three different forms of 
each symmetry, one for each of the three forces­
electromagnetic, weak, and nuclear. However, it 
was shown in June 1966 that the electromagnetic 
forces have asymmetries also and it is being 
predicted that the nuclear forces will be shown 
by experiment to violate some forms of even the 
revised symmetry laws. (Not enough is known 
about the gravitational force to determine whether 
it violates the symmetries or not.) This is a 
major theoretical and experimental problem to-
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day. The ultimate goal is to unify the four forces 
in nature that account for the energy and struc­
ture of all matter-the weak, nuclear, gravita­
tional, and electrical-in one comprehensive 
theory. But this lies far in the future, although 
some of the relations between the forces are 
known today. 

Mediation by Particles 
It is currently believed that particles have one 
thing in common: They all may be mediated by 
the exchange of some particle. (This is the basic 
idea in quantum electrodynamics-a simple idea 
indeed to go with such an extraordinary title.) 
A good illustration of how this idea explains the 
phenomena of the forces is that of two ice-skaters 
playing catch on a frozen lake. They start out 
skating close together, throwing the ball between 
them. When the ball is thrown, the skater recoils 
slightly, and the skater who catches it is also 
thrown back slightly. So as they skate, throw, 
and catch, their velocity and direction gradually 
change. If you were a scientist sitting on a hill 
nearby, too far away to see the ball, you might 
guess that they were playing catch; thus you 
would have understood the theory of quantum 
electrodynamics. 

One more concept is needed to grasp why you 
would guess a ball was being thrown between the 
two skaters, instead of thinking they were holding 
onto a rope, or some other explanation. This is 
the basic idea of the quanta. A quantum is a unit 
of energy, and the quantum theory states that 
these units come in discrete, indivisible packets 
-not continuously, like a current, as it was pre­
viously supposed. This means that there cannot 
be one-and-a-half units of energy, because half a 
unit does not exist in nature. It is either one or 
two. The quantum theory, then, is the idea that 
all matter (which is a form of energy) is composed 
of discrete bits added together-an idea very 
similar to the old picture of atoms. 

The Electrodynamic Force 
Every one of the forces, then, according to the 
quantum electrodynamic theory, is mediated by 
the exchange of discrete units of energy-here 
referred to as particles. Electricity is the easiest 
one to understand, because it is so familiar. Most 
people know, for example, that an electric cur­
rent is a stream of electrons; when you heat up 

an electron, out comes a photon, and the photon is 
the basic quantum of light. The eye is sensitive to 
photons as light, and radios are sensitive to them 
as radiowaves. Physicists therefore say that light 
is a shower of photons. In the electromagnetic 
forces, then, photons are exchanged between 
atoms, and the attraction between photons and 
the nucleus is thought to hold the atom's internal 
structure together, as explained above (in terms 
of the electron). Extensive theoretical knowledge 
exists about these electrical phenomena because 
photons are easy to produce and detect; research 
on them has led to the theory that unites modern 
chemistry-quantum mechanics. Chemistry as a 
whole is based on this fundamental understanding 
of the electrical forces in atoms. 

The Nuclear Force 
The neutron was not discovered until 1933; thus 
the nuclear force remained undiscovered until 
then. This is the force that holds the nucleus 
together. In 1935, Hideki Yukawa predicted that 
the nuclear force can be explained by the ex­
change of a particle he called the meson. There 
would be an exchange, according to quantum 
electrodynamics, of a meson between the proton 
and the neutron inside the nucleus, just as two 
atoms exchange electrons in the electrical forces. 
Then the meson was discovered in 1947, as 
Yukawa had predicted. (He won a Nobel Prize in 
physics for this work.) But today there are 
many known mesons. And the neutron and proton 
are themselves only members of a much larger 
class of particles and hardly unique. 

There are currently two theories to account 
for this nuclear proliferation: one is the idea 
that there are three as yet undiscovered funda­
mental particles responsible for the nuclear force. 
These three have already been named, in case 
they are ever found, and their name is derived 
from James Joyce's novel, Finnegan's Wake. 
As a side excursion from this complicated tale of 
nuclear structure, we will now adjourn to a com­
mitteeroom in Washington, to hear Murray Gell­
Mann, one of the world's ranking nuclear physi­
cists and the co-originator of the name, discuss 
its literary origins. The name he invented was 
"quarks." Here is his testimony and a Congress­
man's comment: 

GELL-MANN: "Finnegan's Wake by James Joyce 
is usually interpreted as being about a bartender's 
dream. Humphrey Chimpden Earwicker is the 
bartender. Occasionally in the book he seems to 
come to the surface. This usually coincides with 
the striking of a clock. There are some numbers 
usually mentioned in connection with this which 
may be connected with the hour, the number of 
chimes. At one point he sort of comes near the 
surface and mumbles to himself, 'Three quarks 
for Master Hark.' 

"The words in Finnegan's Wake are mostly 
portmanteau words like 'humpty-dumpties' and 
Through the Looking Glass-or is it Alice in 
Wonderland? In this case, my personal guess, 
and this has not been verified by any accredited 
scholar of James Joyce, my personal guess is that 
the quark is made up of quart and hark. Hark, 
because he is being awakened by the clock and 
quart because when he hears a number like three 
in his profession it usually comes with a word 
like 'quarts' after. So, from three quarts and 
hark, perhaps he makes up three quarks. Three 
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quarks: if there 1s anything at the root of the 
strong interaction, it would be three quarks." 

CONGRESSMAN "Let us say that it is more 
literate than the origin of the term 'barn.' " 

(The testimony was part of a hearing held by a 
Congressional committee charged to find out 
why physicists want the 330-billion-electron volt 
cyclotron. They need it to find out if the quarks 
eX1St, and 1f the graviton, the particle that medi­
ates the gravitational force, exists, as has been 
postulated.I 

If quarks exist. they would be stable and have 
sensational applications, since they would be the 
index to the control of nuclear fusion. 

Some theoreticians, however, do not think the 
quarks will ever be found; their conception is 
called the Bootstrap Theory and it rejects the 
idea of "elementary particles" altogether. The 
theory is based on the fact that all nuclear par­
ticles have a great many excited levels of differ­
ent energies, and many different forms. The 
Bootstrappers say that instead of being activated 
by certain elementary particles, the forces inside 
the nucleus are produced by all of the particles 
acting in concert. and that the presence of the 
forces accounts for the presence of the particles, 
and vice versa. Dr. Gell-Mann put it this way: 
"The particles pull themselves up by their boot­
straps in constituting one another in a wonderful 
man1festat1on. of self-consistency." Support for 
this theory exists in the peculiar natural group­
ings that occur among the particles according to 
their spins, "strangeness," charge, and mass; 
families of eight particles (called the Eightfold 
Way, after an aphorism attributed to Buddha), 
families of tens (the tenth member of which, 
termed the omega-minus particle, was predicted 
on the basis of the other nine by Dr. Gell-Manni 
and families of three have been identified in ac­
cordance with this conceptual scheme. 

Initiated in 1959, the Bootstrap Theory is the 
first physical theory of matter in history to be 
based on the idea of self-consistency, of self· 
determination, and self-generation if you will. 

Gravity 
The gravitational force is the most mysterious of 
all. It is thought to be caused by the exchange 
of a particle called the graviton, which has not 
been observed yet. but research on the particle 
is underway at the University of Maryland and at 
Princeton. The observation of radio galaxies and 
quasars has raised the possibility that physicists 
may be able to witness in these celestial objects 
the basic gravitational phenomena. They might 
perhaps be systems in which gravitational effects 
are very strong: on earth, these effects are very 
weak. Because the graviton has so little energy, 
the nucleus will have to be accelerated to much 
greater energies than are now producible in 
cyclotrons, which is why, in addition to the search 
for quarks, the Government will probably build 
the 330 billion electron volt machine physicists 
asked for. 

Finally, the enigmatic weak forces. They are 
thought to be mediated by the exchange of a W 
meson, but it has not been observed yet either. 
Neutrinos. which in Italian means "little neutral 
ones," a name invented by physicist Enrico 
Fermi, are fascinating particles that partici-
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pate in the weak interactions. They have no 
mass, no charge, and move with the speed of 
light. They interact only rarely with other par­
ticles because they pass so quickly through 
them; a neutrino can travel through 100 million 
miles of lead without bumping into anything. 
When they do finally collide with something, the 
result is another particle, called a "mu meson" 
or "muon," which exists for only millionths of a 
second (which is enough time for it to travel 
through several thicknesses of rock). Some 500 
billion neutrinos pass between the atoms in your 
hand every second, unseen and unfelt; each neu­
trino crosses the visible universe 100 billion 
billion times before it finally collides with an 
atom. It is believed that they come to earth from 
the interiors of the sun and stars, which is why 
they are valuable to scientists studying the ele­
ments and the composition of stars. Experiments 
with neutrinos helped violate the symmetry laws: 
It was shown that the mirror image of a neutrino 
is not another neutrino, but an antineutrino. 

Time, Relativity, and Space 
The layman's confusion about the theory of rela­
tivity stems in part from the fact that it is not 
needed to account for events that occur in every­
day life. Classical concepts of space and time 
still hold for ordinary objects, but for subatomic 
and astronomical events relativity is required. 
Another reason for the general quandary about the 
relativity theory is that it altered not only tradi­
tional modes of perception but also completely 
changed the meaning of four abstract concepts 
basic to one's conception of the world-space, 
time, matter, and motion. 

The foremost difficulty in explaining relativity 
is that human beings are the wrong size to 
understand it easily. If they were neutrinos, so 
that their incessant movement were more obvious 
to them, they would understand more readily. It 
would also be easier if their perceptions were as 
accurate as those of microscopes, rulers, and 
clocks. If they were, one simple experiment would 
make the entire concept of relativity clear: Sup­
pose you were on a train, happily munching on 
some apple pie. You have a stopwatch and you 
time the exact instant your fork goes into your 
mouth. There is a man standing on the platform, 
also with a stopwatch. He clicks it at the exact 
instant he sees the fork go into your mouth. One 
would think that his measurement of the second 
the fork went 1n and yours would agree. assuming 
you had synchronized your stopwatches earlier. 
But the measurements always differ. If you add 
also that the measurements would still differ if 
the man were as close to the event as you were, 
to discount the speed of light, you begin to grasp 
the idea of relativity. And neither your measure-

ment nor the man's would be the "right" answer 
for when the fork went into your mouth-both 
would be right, because each of you is in a 
different reference frame; each of you is in a 
different state of motion. 

To clarify the idea of a reference frame as it 
is used in physics, again imagine yourself inside 
the train. All the objects sitting on the shelves 
of that train are at rest relative to you. Suddenly 
the train stops; all the objects fall off the shelves. 
Remembering the law of inertia, can you still say 
they were at rest? Quickly you decide that they 
were at rest relative to the train. but in motion 
relative to the immovable earth. But perhaps the 
earth was in motion relative to the stationary 
objects. The man standing on the platform s3ys 
that, for him, standing in a fixed position on the 
motionless earth, they were in motion. and that 
the !rain's deceleration only changed the direc­
tion of those objects' motion. Again, who is right1 
Everyone is right. 

For most events on earth, we use the earth 
itself as a fixed frame of reference.-something at 
rest by which we measure whether other things 
are moving. Thus we can understand what is 
meant by "motion." But physicists have to be 
more precise; they tried for centuries to find 
something at rest so that they could uphold with 
Newton the idea of absolute motion, which carries 
with it the notions of absolute space and abso 
lute time. Absolute space was Newton's reference 
frame for all things that moved, since clearly 
everything we can measure in life moves con­
stantly. In order to tell whether anything moves. 
one has to measure against something that does 
not move, something at rest, but that something 
was never found. Most people still have an intui 
live knowledge of what "space" means: to them 
as to Newton, space is an invisible air that fills 
the gaps between objects and all objects exist 
"in space," like pinpoints or dots on a clear 
background. This is the classical notion: after 
many centuries, physics undermined the notion 
because it is immeasurable and useless. and re· 
placed it with relativity, which says that space 
is any reference frame you choose at any moment 
you want to. Then, for you on the train. space is 
that train. In the back of your mind always is 
the "immovable" earth, your permanent reference 
frame. 

Absolute time is the classical way to refer to 
everyone's idea of what time is: something that 
moves "forward" relentlessly, uniformly, irre­
versibly, like a current. Relativity has shown, 
however, that time cannot be measured apart 
from events; therefore, time must be understood 
as another dimension that shapes and determines 
events- not as an abstract frame of reference 
that events take place in. Time is nothing apart 
from the number of minutes or seconds 1hat 
elapse during an event as recorded by a clock: 
when the event stops, so does time. (The clock 
keeps going because there are many events during 
the day that one wants to time; the entire day is 
an "event.") Moreover, time is a limiting dimen­
sion, and thus a condition, for every event since 
nothing can happen faster than the speed of light. 
Going back to the example mentioned earlier 
According to your watch, you had your fork in 
your mouth at 3:52, whereas the man on the 
platform clocked the event at 3:53. There are as 
many "times" as there are different states of 
motion. One more simple example may clarity 
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the relation between motion and time that is 
responsible for the disagreement between you 
and the man on the platform. Particles at rest 
i~ the laboratory take a certain specifiable length 
of time to disintegrate; when the same particles 
are accelerated. their rate of decay slows down, 
and the faster they are accelerated, the longer 
it takes them to decay-relative to the immobile 
position of the observer. Similarly, the faster your 
train is traveling, the longer it will take you to 
eat a piece of pie-from the perspective of the 
man on the platform. 

The philosopher Immanuel Kant, in 1781, ad­
duced absolutely conclusive logical arguments for 
both the existence of absolute space and time 
and their nonexistence. He concluded from this 
exercise that the human mind simply could not 
know whether there really was space and time, 
but that we could not conceive of things other 
than in spatial and temporal terms. Heisenberg's 
Principle of Uncertainty (see above) was saying 
essentially the same thing, only in physical terms, 
when he stated that. if nature operates mechan­
istically, like a machine, we cannot observe it; 
therefore. we have to abolish the mechanistic 
concept from physical theory; moreover, all 
quantities that cannot be measured should not 
be part of physical theories. This essentially is 
what relativity did-abolish space and time be­
cause they could not be measured independently 
of particular events in which measurements 
differ from observer to observer. Perhaps the 
idea of simultaneous events can clarify this. 

Simultaneous events are those that happen at 
the same time, at the same point "in" time but 
at different points "in" space. to use classical 
jargon. Einstein asked: How can we tell whether 
two events are simultaneous? The answer was 
that it is actually impossible to tell, because it 
takes time for light to travel between the two 
events. just as it takes time for sound waves. 
radio waves. or electronic waves to move between 
two points. Of course. the differences are too 
small to matter in everyday life, but they exist. 
Simultaneity had to be abolished also, since it is 
simply another form of absolute space and time. 

Matter = Energy 
Relativity forced physicists to change their con­
cept of matter also. by proving that matter and 
energy are different forms of each other. When 
a particle and its antiparticle collide, for example, 
they are instantly converted into radiation-that 
is, they cease to be little masses of matter and 
become energy. Relativity theory defines the mass 
of a photon (the quantum of light) as its energy 
divided by its velocity. And energy is proportional 
to frequency-the shorter the wavelength (fre­
quency), the more energy in the wave. But fre­
quency is also relative: As you move toward a 
light source. it gets brighter, and as you move 
away. it grows faint. So if you know the energy, 
you know something both about the observer 
of that energy (how close he is to itl and about 
the photon. 

The velocity of light is the upper limit of veloci­
ties in the universe; it is one of the few absolute 
quantities known. because measurements of it 
never vary. This velocity provides another corner­
stone concept in the relativity theory. Perhaps 
the explanation of the famous E =me' will make 
this clearer: E stands for energy, m for mass, and 
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c' for the velocity of light squared; therefore, 
both energy and mass (which are interchangeable) 
depend on the properties of light. In the labora­
tory, it is possible to observe particles as they 
become energy, ceasing to exist as particles, and 
then become mass again when the energy level 
changes as a result of their changing velocity. 
The velocity of light, or photons, is the only non­
relative quantity known; it is the same no matter 
where the observer is in relation to the source 
of the light. 

Further evidence supporting the relativity theory 
is that mass increases with velocity, matter and 
energy are interchangeable (confirmed by the A 
bomb-atomic fission), objects contr.act in the 
direction of motion, and the rate of clocks 
("time") slows down as velocity increases (not 
through any deficiency of clocks, since all clocks, 
and hourglasses, exhibit this property). 

Mechanical models could be presented to illus­
trate classical ideals of space, time, matter, and 
motion; this cannot be done with relativity, except 
with a four-dimensional geometry of space-time 
in which the order of events can be located by 
space and time coordinates. Material particles can 
be charted by one-dimensional lines along these 
coordinates. A good example of the fusion of 
space-time is the unit of measurement - the 
"light year." Since light travels at 186,300 miles 
per second in a vacuum, a light year is defined as 
the distance (space coordinate) light travels in a 
year (time coordinate). It is neither a spatial 
measurement (in feet, miles, yards) nor a time 
measurement On minutes, years, or seconds); it is 
both. A planet is not a certain number of miles 
away, but a certain number of light years away­
depending on how long it takes that planet's 
light to reach earth. And the time it takes to get 
here depends of course on how far it has to go. 
Time and space are thus limiting dimensions for 
the event-our "seeing" of the planet-not ab­
stract frames of reference. They are part of the 
event; this is the essence of relativity. 

Einstein's General Theory of Relativity of 1918 
has not been incorporated into the body of physi­
cal laws, as has the Special Theory discussed 
above. The General Theory was an extension of 
the Special Theory intended to explain gravita­
tional force. Although its general validity has been 
proven by many observations that conform to the 
theory's predictions-for instance, that light 
passing near the sun is deflected from its straight 
path-there are several interpretations of the 
fundamental ideas of the theory. One interpreta­
tion (or possibly combinations of several) will have 
to be verified before the theory can be integrated 
into the body of physical laws. One interpretation 
holds that physical bodies like the earth and sun 
make curvatures in space, which form gravita­
tional fields, so that light passing near the sun 
is curved by the curvature of the space it passes 
through. Another interpretation, however, main­
tains that the light is deflected by the sun's 
gravitational force alone, not by any curvature 
of space. Both interpretations explain what is 
observed, so that it is not known whether Ein­
stein's contention that space is curved is correct 
or not. 

The theory predicted also that the spectrum 
lines of substances would be shifted toward the 
red end of the spectrum, the famous Doppler 
Effect (see below), which seems to have been 
spectacularly confirmed in recent investigations 

of quasars. Finally, deductions from general 
relativity say that the universe is finite but 
expanding-although some physicists have a 
different interpretation of the theory that does 
not predict this-a result recent astronomical 
studies seem to confirm. 

It is difficult not to speculate about the relation 
of physical abstract concepts like space and ti me 
to the cultural atmosphere. Perhaps the fixed. 
classical expression of space and time corre­
sponded to the fixed, classical framework of 
morals, the religious view of life. and traditional 
social patterns. For Newton, there was a magnifi­
cent order, not only of space and time. but of 
basic mechanisms of nature that were observable, 
quantifiable, and static. Relativity, formulated in 
the 10 years preceding its publication in 1905, 
spelled the end of the classical view of the natural 
world, although physicists still believe that nature 
exhibits an inner harmony that mind can know, 
even though today there is little semblance of 
harmony in the inner structure of the nuclei of 
atoms or the pulsating gyrations of the universe. 
Future research will reveal whether classical sci­
entific ideas of nature's comprehensibility. as 
revised in the 20th Century, will need even further 
revision to a concept of nature as chaotic and in­
comprehensible. This further revision might be 
analogous to the drastic reformulation necessi­
tated by Heisenberg's Uncertainty Principle. ex­
plained above, only much wider in its implica­
tions. Physicists are already speculating about 
this possibility-that nature may be irrational (in 
human terms). II it is true, science itself will 
assume a very different character in the future. 

Universe 
Cosmology is the study of the nature of the 
cosmos. The old questions-why are we here. 
where are we going, what is the universe, where 
did it all come from and where will it go. how 
old is the universe. how long will it last?­
are cosmological questions that formerly were 
answered by religion and some ancient philoso­
phies but that are now being investigated by 
astronomers armed with man-made satellites. 
radio telescopes, and the theories provided by 
physics. For the first time. man has a chance 
to find answers to some of these questions. 
One tentative conclusion reached by many astron­
omers is that the universe began with an enormous 
bang about 10 billion years ago. and that it will 

end, and then be born again, 70 billion years from 
now-a cycle of 80 billion years. The answer to 
how the explosion occurred, and why, has not been 
found, and it is doubtful that astronomers can 
answer "why" questions anymore than physicists 
can. In the 21st Century, there may be no disci-
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pline like cosmology, since all the questions may 
have been answered except the "why," and these 
might become quite meaningless because they 
will never yield to scientific probes. They are not 
physical questions in the sense that they have no 
"scientific" answer. The question as to why the 
universe-and man in particular-exists cannot 
have a mathematical formula explaining how it 
arose, or a Darwin explaining man's evolution, as 
an answer. There are some thinkers who believe 
that these non-physical questions, which cannot 
be answered scientifically, have no meaning. It 
should be borne in mind that this a philosophical 
position-an illustration of the dependence of 
science on speculations as to the nature of mean­
ingful knowledge, referred to earlier. 

Forced to choose between instant creation with 
a bang and an infinitely self-destroying universal 
system, some astronomers accept neither. They 
prefer, for aesthetic reasons, another theory that 
also explains why all matter is rushing farther 
and farther out into space. This is the steady­
state theory, which posits no First Cause (or Big 
Bang) but simply the constant, continuous cre­
ation of matter. Dr. Hoyle, after a gallant struggle 
to uphold his steady-state theory, was recently 
forced to amend it: He now concedes that that 
portion of the universe observable to astronomers 
was probably born through a Big Bang, but he 
continues to maintain the steady-state position 
for those celestial systems that lie outside the 
range of our telescopes. Although recent evidence 
slightly favors the Big Bang, both theories manage 
to account for all the presently known facts. 

Both theories are also based on the same facts, 
which were demonstrated in 1929 by the great 
astronomer, Dr. Edwin Hubble, that the galaxies, 
billions of them, are rushing away from each 
other. To the Big Bangers, it is logical to suppose 
that the energy required for this giant dispersal 
came from an enormous explosion of some 
"primeval atom." Some go on and postulate that 
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ultimately gravity will overcome this initial out­
ward thrust and that all galaxies will collapse 
again into the center, once more becoming a 
primeval atom and begin all over again by 
exploding. They even think there is no way of 
knowing whether we are on the first or the 
millionth universal bounce. It is as if their uni­
verse were a giant paddle-ball system, where the 
rubber band is gravity pulling the ball back to 
a hypothetical invisible paddle. Other Big Bang­
ers, however, do not hold with this bouncy 
cosmology, contending that the universe ex­
ploded, that it banged in the beginning, and that 
it will simply go on forever spreading out 
infinitely into space. 

The steady-state model also postulates an 
infinite universe. As recently spelled out by 
Hoyle, the expansion and contraction that seem 
to take place in our section of the cosmos is only 
a "local" occurrence. The entire universe is like 
a sea that has been here eternally, spreading out 
continuously, gradually creating new matter to 
fill up the spaces of old matter pushed farther out 
into space. There are bubbles in the gigantic sea, 
and we are in one of them; within our bubble, our 
local universe, we expand, oscillate, and explode 
every 82 billion years-just a neighborhood 
occurrence. 

Galaxies 
Our galaxy is the Milky Way; it rotates around 
the "galactic center" that is screened from our 
sight by heavy clouds of dark interstellar mate­
rial hanging in space. Billions of stars comprise 
our galaxy, of which the sun is only one. It was 
not until the beginning of the 19th Century that 
this idea was fully accepted, even by scientists, 
because the Church had always opposed it. It 
takes the sun 200 million years to rotate around 
the galactic center; thus, if the stellar system is 
5 billion years old, then, during its entire life, 
the sun and its planets have made approximately 
20 revolutions. Following the terminology of the 
terrestrial year, the period of solar rotation is 
called a "solar year"; thus our galaxy is only 
20 years old. 

The nearest galaxy to ours is the Andromeda 
Nebula; since it has a spiral structure, it is 
called a "spiral nebula." The shape of the 
Milky Way is unknown, since it is hard to judge 
the shape of something unless you are in a posi­
tion external to it. Many stars pulsate regularly, 
and as they pulsate their brightness changes. 
Small stars may pulsate every few hours, whereas 
the giant ones take many years to go through one 
pulsation. By measuring the brightness of the 
stars, it was discovered that the Andromeda is 
1,700,000 light years away-a distance that ex­
ceeds the diameter of the Milky Way. All the 
galaxies are in various stages of evolution, as 
revealed by their different formations-some are 
spherical, some elliptic, and some spiral. More 
galaxies can be seen through a large telescope 
than stars by the naked eye. It is the great 
number of other galaxies that has led many 
mathematicians to believe that some form of 
life must exist on planets other than our own. 
The probability that out of the billions of suns 
and planets ours is the only one to generate 
intelligent living organisms is zero. However, 
there is also zero probability that they are in 
the same stage of evolution as we. 

Galaxies are scattered through space more or 
less uniformly, and as far out as the most 
powerful telescope can see-1 billion light years. 
There are occasional clusterings of galaxies; our 
own is clustered with three spiral nebulae, six 
elliptical, and four irregular nebulae. The average 
distance between two neighboring galaxies is 
about 5 million light years, and the visible 
horizons of the universe contain several billion 
individual stellar galaxies. 

The question that naturally arises from con­
sidering the enormity of the universe is: Does it 
extend infinitely, so that, no matter how big the 
telescopes are, new regions of space will open 
up? Or is it that the universe occupies some 
immense but finite volume and is explorable down 
to the last star? First, it must be understood that 
"finite" does not mean that future voyagers in 
space will encounter a blank wall at the "end" of 
space. It simply means that no matter how long 
and how far they travel in a straight line, they 
will end up back where they started-just as if 
you were to travel in a straight line around the 
earth's circumference you would end up where 
you started out, since the earth is a closed form. 
Space may also be finite without boundaries, 
simply curving around and closing in on itself. 
(Einstein's General Relativity theory predicts this.) 

The Curvature of Space 
If space is finite without boundaries, it is posi­
tively curved, like a circle. If it is infinite, as 
in the steady-state conception, the curve is 
negative, shaped like a saddle, and thus open. 
One of the methods astronomers are using 
to discover the curvature of space is to count 
the galaxies, finding out whether they are uni­
formly distributed through space, which would 
indicate the steady-state conclusion, negatively 
curved, or whether there are fewer galaxies 
farther out, which would indicate the finiteness 
of space. This method is based on a physical law 
that, in a closed space, the number of uniformly 
scattered objects (galaxies in this instance) fall­
ing within a given distance from the observer 
(earth) increases more slowly than the cube of the 
distance. Results of this counting process have 
been contradictory. 

Another method of determining the curvature 
of space is to find out whether the galaxies' 
speed of escape from the galactic center is faster 
or slower now than it was billions of years ago. 
If it is slowing down, then it ma~ collapse back 
on itself, indicating that the Big Bang theory 
is correct. Since light takes so long to reach 
earth from even the nearer galaxies, when you 
look at the light from a star 100 million light 
years away you are looking back in time 100 
million years. Therefore, to see the way the 
universe was billions of years ago, it is necessary 
to find the remotest galaxies in space, because 
the farther away they are, the longer ago you 
have been seeing them. The trouble was that the 
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biggest telescope could not quite "see" back 2 
billion years, and, because the difference in 
speed the astronomers were looking for is so 
small, a period of more than 2 billion was needed. 

So astronomy was at a standstill until the in­
vention of radio astronomy-a result of the ad­
vances in electronic equipment achieved during 
the war-and the identification of numerous 
sources of radiowaves coming from outer space. 
It was thought that the radio signals came from 
galaxies, but it was discovered in 1960 that they 
came from single stars instead-small, insignifi­
cant stars previously thought to be on the edge 
of our own galaxy. 

The spectrograph was then applied to these 
strange stars. (The spectrograph is used to 
detect the famous "Doppler Effect" predicted by 
Einstein; it spreads light from a star into a 
spectrum, like a prism. The farther away the 
star is, the faster it is receding, and the larger 
the Doppler Effect is.) The radio stars were 
found to be 2 billion light years away, not in our 
galaxy, but on the outermost limits of the known 
universe-receding at a rate of 27,000 miles per 
second. For their light to appear bright enough so 
that astronomers took them to be in our galaxy 
meant that they had to be the brightest objects 
in the universe. One of the radio sources (called 
"quasi-stellar radio sources," shortened to qua­
sars) was found to be an incredible 4 billion 
light years away and receding at 54,000 miles 
per second. Some quasars emit the same amount 
of light as 100 galaxies of 100 billion stars 
each. (The names of these fantastic spewing 
bodies are quite unimaginative, compared to the 
ingenious names physicists give to particles. The 
two quasars referred to above are called JC-273 
and 3C-48, from their listing by radio astronomers 
in the third Cambridge catalogue of radio 
sources.) 

The above explanation of quasars was not 
arrived at until 1963, by Dr. Maarten Schmidt. 
Today, physicists are still trying to understand 
how the quasars could emit such stupendous 
amounts of energy. There is no known atomic or 
nuclear reaction that could produce the quanti­
ties of energy in quasars; the answer to this 
mystery-possibly a new force-is yet to come, 
probably in the not too distant future. Investiga­
tions of quasars may provide the answer to the 
origin and destiny of the universe. The light from 
the farthest quasar, 8 billion light years away, 
left it billions of years before the sun or the 
earth was born, when the universe was only a 
third as large as it is today. And Dr. Allan 
Sandage, the key astronomer at the Palomar 
Observatory in California, has said: "We can now 
see about half of the way back to the creation of 
the universe." 

The Evidence of BSO's 
Dr. Sandage, in 1965, discovered another new 
natural phenomenon-the BSO's, or Blue Stellar 
Objects, which are very similar to quasars except 
that they emit no radio waves. Some astronomers 
think they are old quasars that have simply lost 
their radio voices. They are 100 times more 
numerous than quasars, which has led Dr. Sandage 
to assume that they are quasars in the process 
of evolution-from quasars into galaxies, con­
taining stars, planets, and perhaps life. Thus 
they may contain the key to our galaxy's evolu-
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tion. From observing the BSO's, Sandage has 
thought that they indicate the universe is finite, 
expanding, but slowing down, and that it pulsates 
every 80 billion years-placing him squarely in 
with the Big Bangers. And it is the evidence from 
the BSO's that has made Dr. Hoyle retract some 
features of his old steady-state idea. The evi­
dence clearly indicates that the earth was born 
10 to 13 billion years ago-at least, the earth in 
its present state (for there is no indication 
whether or not this is the first bounce). It seems 
to many astronomers that Hoyle's placid, infinite, 
eternal universe, with galaxies scattered evenly 
like trees in an apple orchard, might have to bow 
to the idea of a Cosmic Zero Hour after all. 

In the same year, 1965, radio waves that were 
generated, some think, by the original explosion 
of the primeval atom were detected by an an­
tenna built to pick up signals from Telstar. (At 
first, the strange noises coming in were confused 
with the noises made by pigeon-droppings on the 
antenna.) The idea is that, if the explosion of 
genesis took place, a gigantic flash of brilliant 
light would have accompanied the outburst of 
energy. It would have filled the surrounding 
space, and, as the light emitted traveled in waves 
throughout space, its frequency would have 
slowed down until it turned into radio waves 
(since light and radio waves are simply different 
wave lengths of electromagnetic energy). Thus 
the crackling detected on the Telstar antenna may 
be the whimpers of the original Big Bang that 
started it al I. 

Astronomers are now working on the enormous 
job of counting that must be done to determine 
the distribution in space of the BSO's and quasars. 
This should confirm the steady state or the Big 
Bang theory of the universe, but it might also 
indicate that neither is adequate. 

The Government's space program is aiding 
astronomy in basic research with the launching 
of four Orbiting Astronomical Observatories 
(QAO's), whose mission is to collect data on 
cosmic radiation that cannot penetrate the earth's 
atmosphere. Gamma-ray detectors on board 
search out the sources of these high-energy 
cosmic rays, which contain nuclei traveling at 
speeds closer to the speed of light than particles 
in any atom-smasher. The first OAO went up in 
April 1966 but failed to send back any informa­
tion. The next attempt will be made in late 1967 
or early 1968. 

The Genetic Code 
If the atom is in some sense the basic unit of 
inorganic matter, the cell is the basic functional 
unit of living organisms. The cell's nucleus is 
composed of a great collection-10,000 or more 
-of diverse hereditary units, called genes, which 
are strung together in a sequence of four differ­
ent chemicals (termed bases) to form tiny threads 
of chromosomes. These chemical strands are 
linked together in a helical structure, forming a 
giant polymer molecule of deoxyribonucleic acid 
(DNA). It is this substance and its ribonucleic 
acid (RNA) copies that are the subjects of nearly 
all biological and biochemical research today. 
Knowledge about DNA and its activity in cell 
growth and differentiation has increased greatly 
every year since 1953, when it was realized that 
DNA carried the genetic code, which is respon­
sible for the growth, and reproduction of every 

living cell on earth. 
DNA is a helix; it looks like a ladder twisted in 

a long continuous spiral. The individual bases 
that form the rings of this chemical ladder are 
arranged in different sequences; the code of these 
sequences accounts for the differences between 
all living things-from tomatoes to humans. The 
interactions of the chemicals produced by the 
genes with the other parts of cells determine the 
composition and structure of organisms. Complete 
understanding of the genetic information in the 
cell could lead to the most fundamental changes 
imaginable in man as a species. His body, his 

brain, his personality, his character, his diseases, 
his life-span, his reproductive capacities-all con­
ceivably could be drastically redeveloped once 
the process that governs cell growth and differ­
entiation is mastered. Before the advent of 
molecular biology, drugs were being developed to 
treat symptoms; drugs are now being developed 
to alter cellular production and function and thus 
eradicate the disease itself. If the implications of 
drugs like LSD scandalize some people, the im­
plications of mastery of genetic information, 
which is certain to come, should overwhelm them. 

The genetic code, which directs the entire 
process of growth, has been cracked. It is known 
what the messages are that travel from the DNA 
molecule to the cells; it is even partially known 
what message goes for which protein. One of the 
great scientific achievements of our time is that 
ribosomes, the manufacturing plants of the ce.11, 
have been isolated, kept alive, and fed different 
chemicals that cause them to manufacture pre­
dictably different proteins. 

The genetic content in human cells has been 
the same since the Stone Age-for the 50,000 
years man has existed as a distinct species. It 
has only been since the 1950's, when Linus Paul­
ing discovered the helical structure of proteins, 
that molecular biology has burgeoned into one 
of the largest fields of pure research. James D. 
Watson and Sir Francis Crick visualized the 
structure of DNA and built their famous model in 
the 50's. And the clue to the genetic code was 
supplied by a nuclear physicist, George Gamow, in 
1963. Fundamental discoveries about the fantas­
tically complex workings of the code have come 
forth every year since Pauling's contribution. 

Since there are many excellent and clear books 
on the subject, the best of which have been 
written by Dr. Gamow (the "Mr. Tomkins" series), 
the complete details of molecular theory need 
not be given here. What follows are the basic 
essentials. 

The individual chemical bases that form the 
spiral staircase of the double-stranded DNA 
molecule are four chemicals, called adenine, 
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thymine, guanine, and cytosine (abbreviated to 
A,T,G,Cl. These four are repeated in 64 different 
sequences along the molecule: It is their order 
that constitutes the genetic code, and it is their 
order that determines what proteins will be 
manufactured in the cells. !Proteins are the basic 
material in cell growth and reproduction.) 

There are 20 different amino acids that, de­
pending on their arrangement and combination, 
form the various proteins. The first job of DNA, 
then, 1s to dictate to the cell which amino acids 
to make and how much of each should be made. 
The code for this information comes in combina­
tions of three of the four chemicals A,T,G,C. 
This was Dr. Gamow's contribution-that it was 
a triplet code-and he figured it out during a 
poker game by noticing that, on playing cards, 
there are only four suits, just as there are only 
four letters IA.G,T,CI: using only three of the 
four each time, exactly 20 different combinations 
can be made. And there are exactly 20 amino 
acids. Thus if there is, say, a combination of 
A,T, and G, one kind of amino acid will be made, 
and, 1f there is another combination, a different 
amino acid will be made. A sequence of amino 
acids strung together forms protein. 

How does the manufacturing site within the cell 
get this information from the DNA molecule in the 
nucleus? First, the DNA makes a short strip of 
another acid, called ribonucleic acid IRNAI, which 
contains the exact replica of the triplet of letters 
required for the amino acid DNA seeks. This strip 
of RNA, called "messenger," then drops off the 
DNA, floats out into the cell, and is "reeled up" 
on a ribosome, something like a bicycle chain on a 
sprocket. It then directs production of simpler 
forms of RNA that bring amino acids back to the 
ribosome assembly line for protein production. 
For each protein to be made, a different strip of 
"messenger" is sent to the ribosome. Thus, if 
DNA is the architect of the body, the messenger 
RNA is the working drawings and the simpler 
forms of RNA are the shop drawings. 

All the possible 64 triplets have been identified, 
and nearly all of them have been related to the 
amino acids they code for. A sequence of these 
triplets corresponds to a sequence of amino acids 
-in other words, a protein. Moreover, the same 
triplets stand for the same amino acid in every 
species of living organisms; thus, 1t appears to be 
universal. The genetic code, then, is 2 billion 
years old, going back through evolution to the 
lowest form of organic life-bacteria. 

Recent Advances 
Although there is some controversy about 
whether DNA can directly determine character 
traits, many biochemists think that it may happen 
indirectly, by determining man's responses to the 
physical and social environment. To a certain ex­
tent, environmental stimuli cause certain genes 
to be activated and not others, so that character 
is as much a product of the environment as it is 
of heredity. The most important stimuli are those 
received during childhood: Children receive sens9 
impressions constantly, and before they learn 
words and ideas to organize these impressions 
they are as real to the child as concrete objects. 
Moreover, the effects of these early stimuli and 
the patterns of responses of the individual to 
them commonly persist through life. Rene Dubas, 
Professor of Microbiology at Rockefeller Institute, 
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has called this concept "Biological Freudianism," 
because "socially and individually the responses 
of human beings to the conditions of the present 
are always conditioned by the biological remem­
brance of things past." Thus, as Dubas has writ­
ten, "The child is truly the father of the man." 

Other developments have taken place in the 
laboratory: Human and animal cells have been 
merged with those of mice, rats, rabbits, frogs, 
and chickens. Some of the hybrid cells formed 
propagated normally by cell division for months. 
This has been done to further the understanding 
of cell differentiation - the process by which 
cells, in a developing organism, use their genetic 
instructions in different ways to grow into differ­
ent organisms. To understand cell differentiation 
is to know what makes human beings grow from 
a fertilized egg into hundreds of types of 
specialized cells, thus offering ways to alter that 
growth, correcting mistakes lmutations1 that 
cause diseases like schizophrenia, and improving 
on nature !both goals involve inducing mutations). 
Man may eventually participate in his own evolu­
tion, ultimately by fetal, ovarian, or sperm 
therapy. 

Molecular biology has also shed light on the 
causes of cancer. Cancerous cells differ from 
normal cells in that the former replicate them­
selves uncontrollably, whereas normal cells re­
produce only when needed for growth, mainte­
nance, or repair of other cells. Biochemists are 
now at work figuring out the triggering device 
that DNA utilizes to start and stop cell division. 
Other researchers have found that certain en­
zymes contained in the lyosome of cells seem 
to be able to dissolve parts of cells-specifically, 
DNA and RNA. When this happens, cells begin to 
behave as if they were cancerous. It is believed 
by some that the cure for cancer will be found 
within 10 years. 

Future Directions 
Joshua Lederberg. a leading biochemist, thinks 
that future research will follow any one of three 
-or possibly combinations of all three-of the 
following lines: One is "algeny" (or gene·:ic al­
chemy), which involves changing the DNA code in 
fertilized egg cells and altering individual genes, 
correcting hereditary defects, and producing "de­
sirable" characteristics. Ill is one of the ,,evere 
social problems fostered by molecular biology 
that someone may eventually have the power to 
decide what characteristics are "desirable," 
which involves deciding what man will or should 
be like.) Another direction research will take is 
termed "euphenics," which will involve chang­
ing man not by dabbling with the code itself but 
altering its processes with enzymes, hormones, 

or other chemicals, such as brain-enhancing 
drugs, to make up deficiencies or get entirely 
new effects. Another direction, which has already 
begun, is "somatic or body-cell genetics"-the 
"art" of growing human tissue or body cells in 
cultures. This could work in two different ways: 
One is to manage tissue cultures so that "de­
sired" gene combinations are fixed, reset, or 
reordered, and then grow them into whole organs 
and organisms. The other is the hybridization of 
cells from mixed human and animal sources. It 
may be possible by this method to derive sub­
human or superhuman creatures more grotesque 
than those in mythology. 

Mind 
Probably the most revolutionary development in 
molecular biology is the effect it has had on 
brain research. Some biochemists think that DNA 
and RNA not only determine the growth of cells 
in the body, but also govern chemical reactions 
in the brain's nerve cells, determining its struc­
ture, development, and capacity. Some even 
think that RNA may be the key to all brain 
processes, like learning, thinking, and even the 
emotions, since they originate in the brain. Evi­
dence linking RNA molecules to brain activity is 
far from conclusive but there has been enough 
to provoke widespread controversy. 

For many years, brain research was dominated 
by electroencephalographs and the planting of 
electrodes in the brain, on the theory that the 
basic activity of the neurons in the brain was 
electrical. It was discovered, for instance, that 
there is present in the brain a steady, low-voltage 
wave, called the alpha rhythm, which changes 
pattern with alertness. drowsiness, concentration. 
and sensory stimulation. Sleep. dreams, and epi­
lepsy are currently being investigated in depth 
by electrical apparatus. Other recent achieve­
ments of this avenue of research have been the 
mappings made of speech. visual and auditory 
centers, as well as built-in responses like aggres­
sion, fear, and rage; pleasure centers have been 
pinpointed physically in the brain also. And the 
speech control location, associated with the 
highest thought processes in man, has been 
discovered. 

The phenomenal growth of molecular biology 
saw the advent of biochemists who thought that 
the neurons must build protein. grow, and decay 
like other cells, to the end of producing nerve 
impulses. The neurologists debunked this "brain 
hash" chemistry, until chemists isolated a num­
ber of important chemicals in the neurons. in­
cluding serotonin and acetylcholine, which are 
involved in the organization and speed with which 
information is translated from sense data to con­
scious information. The chemists then found some 
of the hormones involved in brain actions. This 
led to the development of some of the widely 
known "consciousness-enhancing" drugs such as 
LSD. The implications of the fact that chemicals 
influence brain reactions are tremendous. Among 
other things, it might mean a cure for schizo­
phrenia and other mental diseases thought to be 
caused by malfunction of brain chemicals. 

Recently, chemists and neurologists have joined 
forces and today the operating theory is that the 
brain's activity is electrochemical. Much of their 
work now concerns relating what happens 
chemically and electrically in the brain to actual 
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word storage, or memory, and instinctive drives, 
like sexual behavior, hunger, etc. 

Some idea has now been formed of what 
memory is. Several years ago, it was thought that 
memory was electrical, that, as impressions 
traveled between neurons, they left traces or 
pathways and eventually established reverberat­
ing circuits for later recall. But this was dis­
proved. Today, there is a three-level theory of 
memory: short term (three seconds duration, 
primarily of sensory stimuli); medium-term (a 
few minutes up to a few hours, used for exam­
cramming, telephone numbers); and long-term, 
in which the cortex sifts through all incoming 
data and preserves some of it because of its 
vividness, interest, or later use. The idea is that 
short- and medium-term memories are electrical, 
but that long-term memory is permanently 
incorporated into the brain's chemical make-up, 
since it cannot be dislodged by strong electric 
shock as the other forms can be. If the shock 
is administered before the 24 hours are up, 
memory is impaired. 

DNA: The Ultimate Architect 
The brain location of long-term memory is a 
mystery. It was discovered that it is apparently 
diffused over the entire brain, that each half of 
the brain has the same capacity for long-term 
memory. One theory is that the DNA code controls 
the growth of the millions of fibers involved in 
word storage, dictating to them which way they 
are to hook up with each other. This would ac­
count for the precision of sensory systems, but 
not for later additions made as individuals learn 
from experience. The brain presumably does not 
grow more connections as it learns new things. 

However, molecular probes of brain tissue have 
revealed that the optic, emotional, and motor 
centers of the brain are direct products of the 
genetic code. Stimulation of the brain increases 
the rate of RNA production and protein manufac­
ture in brain neurons. Furthermore, the RNA 
produced by brain stimulation in trained animals 
appears to be chemically different from that 
produced in untrained animals, which would indi­
cate that learning somehow becomes coded into 
the RNA, making it different. Finally, it was found 
that during the process of learning, RNA changes 
chemical composition. Partly this resembles com­
puter storage systems, where information is 
punched on cards; the cards might be compared 
to RNA molecules, and the holes are punched by 
DNA acting on RNA, so that memory may someday 
be termed "molecular information storage and 
retrieval." Supporting this theory of memory are 
experiments that have shown that brains nurtured 
in stimulating learning environments are actually 
heavier and chemically different from brains of 
animals born in "deprived" environments. And a 
chemical has been found to speed learning and 
enhance memory; it has worked on rats and is 
now being tested on humans. It is not a "memory 
molecule," but a chemical that acts on the key 
enzymes that stimulate the production of RNA. 

After human beings reach the age of 35, 
100,000 brain cells deteriorate every day. Again, 
the possibility exists that a drug can be found 
to prevent the wholesale degeneration of brain 
neurons, thus prolonging the brain's youth. The 
chemical deficit has already been found for 
Parkinson's disease. Molecular biology will prob-
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ably lead eventually to a general rise in IQ 
of entire populations. (The possibilities of 
molecular biology are spelled out in "The Social 
Revolution.") 

The ultimate puzzle is, of course, conscious­
ness. It has been prized by man for centuries as 
his unique characteristic; in the third millennium, 
if not sooner, we may discover that conscious­
ness was a simple mutation in the genetic code, 
like other characteristics of man. However, the 
miracle of consciousness remains the same, 
whether it is created in a test tube or in the 
human body. Human consciousness may someday 
be the result of the fusion in a test tube of two 
cells that are afterwards provided the correct 
chemical nourishment and environment for 
growth. But if consciousness is produced by 
"artificial" means, it will still be a mystery, be-

cause the mystery is not so much how it is 
created, or what it is made of, but simply what 
it is. The mystery of the development of a 
consciousness that thinks about itself, and, if 
consciousness is chemical, of chemicals that can 
think about how they are interacting to produce 
the thought they are thinking, remains the same. 
It is perhaps not irrelevant to point out in this 
connection that Timothy Leary, the apostle of 
LSD, has said he can see his cells working when 
he has taken LSD. 

That consciousness itself-the ultimate sanc­
tuary of the human mind-should stand at the 
threshold of scientific understanding must strike 
some people as frightening, as if our cherished 
notions of "soul" and "spirit" were about to be 
violated and reduced to mere working parts of a 
mechanistic universe. Yet knowledge has never 
disarmed man, and the world that the new science 
is revealing to us is one to whose structure and 
experience we must stand open. As biochemist 
J. Bronowski has written: 

"We live in a world which is penetrated through 
and through by science .... The dream of H. G. 
Wells, in which the tall, elegant engineers rule, 
with perfect benevolence, a humanity which has 
no business except to be happy, is the picture of 
a slave society and should make us shiver when­
ever we hear a man of sensibility dismiss science 
as someone else's concern. The world today is 
made, it is powered by science; and for any man 
to abdicate an interest in science is to walk with 
open eyes toward slavery." 

Vast and fast developments in technology, that immediate offshoot of the scien­
tific revolution, are already transforming the world. Technological advances will 
continue at an accelerated rate, bringing with them ever-increasing changes in 
life patterns. Here are some examples chosen from the immense subject of .. 

THE TEIHDOLOlillAL 
REUDLUTIDD 

It is as easy to predict the state of technology 
in 2000 A.O. as it is to pick the first three horses 
in next year's Derby. Many wise men try, but none 
know for sure what is going to happen. 

11111010000 ~ 11\ 

Imaginative scientists forecast sweeping 
changes in transportation, communication, under­
water living, power supply, food sources, and 
medicine. Others, with their feet firmly planted 
on earth, have difficulty in raising their sights 
beyond 1.968, despite the demonstrable accelera­
tion in technological progress during the first 
two-thirds of this century. 

Why does the depth of focus differ? Mainly 
because scientists are human, and, like the rest 
of us mortals, are prone to optimism, pessimism, 

and occasional myopia. Also, scientists are em­
ployees conforming to the rules of business, 
w:1ich dictate that one industry does not develop 
technology that will cause obsolescence in an­
other industry, because threads of finance tie 
them together. 

Finance, however, breathes life into techno­
logical progress more often than it kills it. Many 
obstacles to advancement could be removed with 
a big fat research and development appropriation. 
But money is not all things to all men. Tech­
nology for technology's sake is frowned on by 
many scientists. Their attitude is: Will man ben­
fit from this line of progress? And, if the answer 
is negative, they reason that it is not in the 
best interest to pursue it. 

Nevertheless, whatever interest is best served 
by technology, heavy financing is usually the only 
way to advancement. Fortunately, governments 
around the world funnel vast sums of money into 
defense budgets that keep all sorts of techno-
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logical research alive. Think back to the differ­
ence in airliners at the beginning and end of 
World War IL to see how an unlimited transfusion 
of money can accelerate an industry. 

Money, purpose, and vision, mixed in the right 
proportions, result in technological progress. 
The limits are unknown; the limitations are 
manifest. 

However, despite human limitations, tech­
nology is rushing toward the next century. In 
2000 A.O., we will be able to look back nostalgi­
cally at the 1960's and wonder why some tech­
niques seemed difficult; just as we now look back 
and laugh at the prophecy that the horseless 
carriage was a passing fancy. 

The areas of technological research that we 
report on in the following pages represent, of 
course, only a portion of the various fields being 
mined to shape the technology of the future. As 
a cross-section of the total picture, however, it 
will give readers a sense of what to expect. 

Computers As Thinking Machines 
To call a computer, in 1966, a "thinking machine" 
is misleading. What is usually being referred to 
is only a new and improved method of program­
ming. Whether a "thinking machine" can become 
a reality by the year 2000, as quantitati.ve differ­
ences change to qualitative ones through the 
interaction of man and machine, depends upon 
our definition of intelligence. A very thin line 
seems to exist between man's deductive proc­
esses and the functioning of the sophisticated 
machines of the future. Indeed, some scientists 
insist that this line does not exist at all. 

Compactness of storage and speed may lead 
to the creation of thinking machines that are 
much brighter than the smartest human, accord­
ing to Dr. Jerome B. Wiesner. To document his 
contention, he pointed out that machines will 
soon rival the human mind in compactness, 

•• 
through advances in miniaturization, and that 
they already far outstrip it in speed. Neurons 
respond at the rate of 100 times per second, 
whereas electronic switching operates in excess 
of one billion times per second. 

Dr. 0. G. Selfridge and Dr. J. L. Kelly, Jr., have 
declared, "We believe it is certainly logically and 
physically possible for a digital computer to do 
any sort of information processing that a man 
can. This includes thinking or inventing, regard­
less of how they are defined." And Dr. Marcel 
J. E. Golay has pointed out, "Stupid computers 
of today may be transformed into thinking ma­
chines." Dr. W. Grey Walter of London is also in 
agreement: He pointed out that the complexity 
of the computer may emerge from a difference in 
degree to a difference in kind of intelligence. 

There are reports of machines that have 
learned to play checkers and to beat their ere-
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ators-which, of course, might merely mean that 
their inventors were not particularly talented 
contestants; but the evolution of a chess-playing 
computer that will commit to memory its own 
moves and mistakes is not beyond possibility. 
This makes it theoretically possible for a machine 
to someday wear the crown of champion chess 
player of the world. 

A mechanical turtle has been devised by Dr. 
Walter that propels itself on wheels and possesses 
sensors that direct it to outlets, which allows the 
turtle to refurbish its own electrical power units, 
thereby far surpassing the limited intelligence 
of the automobile. Professor J. G. Kemeny has 
devised a self-reproducing machine. Although 
both of these gadgets are at present extremely 
simple, one must not forget that today's com­
puter was a primitive instrument only 15 years 
ago. The evidence seems to indicate quantitative 
differences, as stated by Dr. Walter, which may 
force man to re-evaluate his definition of a 
thinking machine by the year 2000. 

Present-day computers, by lowering the cost 
of calculation as compared to experimentation, 
have indicated a shift toward calculation in many 
fields where once only experimentation and com­
paratively direct measures were practical. Scien­
tists point out that a physical theory, when 
notated in mathematical symbols, often becomes 
a dynamic theory when rewritten in computer 
language. It is as an active rather than a passive 
participant in scientific thinking and research 
that the computer is most likely to have its pro­
foundest effect. 

In this area, the computer as a measuring in­
strument has allowed science to travel paths it 
has not trod before. The analysis of protein 
molecules and chromosome examination are in 
reality entirely original measuring techniques, 
without human precedent, that were evolved by 
the computer. 

Computer simulation is another one of the 
really new research techniques that computers 
have made possible. An an alternative to per­
forming difficult and costly experiments, it is 
now possible to program a simulation when a 
researcher thinks he understands his project 
sufficiently. He can thus test the truth of his 
hypothesis in partnership with the machine, 
prior to its resolution. 

By the year 2000, the architect and engineer 
will not have to discard what he may now dis­
parage as a "flight of fancy"; he will be able to 
simulate an idea to find out if it is a brilliant 
intuitive insight or a future drawing-board fiasco. 

Through this ability to test ideas for their 
inherent worthiness, the designer's range will be 
immeasurably widened. With the perfection of 
the "transparent computer," which can be com­
municated within the vernacular and provides 
instantaneous response, a dialogue will emerge 
between designer and computer that will rival 
the ease of office-party conversation. Indeed, the 
designer of the year 2000 may take to social 
sessions with his computer and end up with 
much more than a hangover. 

Computers As Knowledge Banks 
"Progress in many critical areas, including re­
search, business planning, education, medicine, 
and government, is running into an information 
barrier. We lack a quick economic access to large 
amounts of information and the means of proc-

essing this information." These problems were 
outlined by Dr. Arthur Bueche, vice-president, 
Research and Development Center, General Elec­
tric Company, as he indicated the probable 
direction of the next breakthrough for the 
computer. 

All of those involved in either science or tech­
nology have echoed Dr. Bueche's statement. As 
important to the computer revolution as dis­
tribution of goods was to the Industrial Revolu­
tion, is the dissemination and ready accessibility 
of accumulating knowledge. If the knowledge 
revolution is to consolidate its startling gains, 
then this problem must be solved. From the 
steps already taken, it is certain that it will be 
-and that knowledge banks will form the corner­
stone of technical progress by the year 2000. 

In many large research laboratories and uni­
versities, "knowledge banks" and time sharing 
-the shared use of a computer, via telephone 
hook-up-are already proving their potential 
worth. 

The three years of experience with the Com­
patible Time-Sharing system at M.l.T. foreshadows 
some of the possibilities. The computer has en­
abled them to build upon one another's work. 
More than half of the commands now written 
into the M.l.T. system were written by the users 
rather than the programmers charged with in­
augurating the system. This continuous dialogue 
with the computer as the users' assistant, and 
the uniting of groups of investigators in the co­
operative search for the solutions to common 
problems, has made this machine an intellectual 
public utility. 

Dr. John McCarthy of Stanford University, 
writing in Scientific American, has predicted the 
installation of computer consoles installed in 
every home and connected to master or public 
utility computers. He states that this is possible 
even at the present state of computer develop­
ment. 

Dr. McCarthy envisions a console, comprising 
a typewriter keyboard and a television screen, 
that can display text and pictures, with each 
subscriber owning his private file space, which 
can be consulted at any time. "Given the avail­
ability of such equipment, it is impossible to 
recite more than a small fraction of the uses to 
which enterprising consumers will put it," he 
pointed out. 

The uses of the computer in the year 2000 

- ......... . 
may implement and give meaning to Abraham 
Lincoln's admonition never to overestimate the 
public's information nor underestimate its intel­
ligence. 

It wi II give the general pub I ic ready access to 
all available information, and provide them with 
a "thinking machine" to augment their intelli­
gence. Hopefully, for once, the harassed consumer 
may find it possible to make an accurate evalu­
ation of his gas and electric bills and income tax 
and have a machine that will, if not beat the 
system, at least allow him to stand on equal 
footing with it. 

Dr. McCarthy also predicts a variety of public 
utility services marketable through the com­
puter, such as searching through manufacturers' 
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catalogs and comparing their blurbs with the re­
ports of organizations such as the Consumers 
Union. The entire contents of the Library of Con­
gress, as well as the local racing form, will be 
more accessible to the public-utility computer 
user than they are to today's librarian or racing 
tout. 

The value to medical science of making in­
stantaneously available a comprehensive body of 
data is inestimable. Records can be kept of all 
diseases, their symptoms and cures. By the year 
2000, the medical histories of all the world's 
citizens could form part of this crucial data. 

The New York Times of October 24, 1965, fea­
tured an article describing the present marriage 
of medicine and electronics in preserving life 
and spawning a $350-million industry. This repre­
sents a tremendous increase over the use of 
electronics in 1960. The article also stated that 
three Boston hospitals are currently using the 
computer at M.l.T. for diagnostic purposes. 

In our shrinking world, the increased use of 
the computer for the treatment of disease is a 
necessity. Ever-increasing speed in transporta­
tion makes such a universal medical bank a nec­
essity. In a world in which one infected man can 
circumscribe the globe during the virulent, con­
tagious stage of a major disease, the traditional 
concept of quarantine is ludicrous. 

Industrial Knowledge Banks 
c. G. Suits, vice-president and director of re­
search, General Electric Company, states that 
factory control will be computerized-a system 
whereby the computer will accept inputs of man­
agement policy, customers' orders, and the per­
tinent economic facts-inventory, time sched­
ules, size of labor force, etc.-of the factory­
supplier. The system will do engineering design 
of products, order materials and maintain a ware­
house, schedule and control production, and 
supervise individual machines and processes nec­
essary for production. It will also prepare neces­
sary reports, although one wonders, with a ma­
chine this competent, just to whom these reports 
would be issued. 

For management control, Suits adds, the sys­
tem will make available to each executive within 
the company instantaneous reports on the state 
of his business and that of the company as a 
whole. It will also allow him, through the con­
struction of models, to simulate the marketplace 
and foretell the effects of his decisions on the 
company, the particular industry as a whole, and 
lastly, the national economy. 

Suits also predicts that the computer will have 
the authority to make many types of management 
decisions, some of which today are reserved for 
executive management. "To soothe his execu­
tives," as Suits put it, he noted that the com­
puter will never make really important executive 
decisions, although the nature of what constitutes 
such decisions might well change. 

Present developments point to the increasing 
role of the computer in human affairs by the 
year 2000: the communal designing of systems 
to perform various functions-intellectual, eco­
nomic, and social. On the other hand, the system 
will have profound effects in shaping the patterns 
of human life. The coupling will be so strong that 
the community itself will become part of the 
computer program. 

According to Dr. Edward E. David, Jr., of Bell 
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Telephone Laboratories and Dr. Robert M. Fano 
of M.l.T., the average husband and wife will use 
a computer as casually as the automatic washer­
drier and power tools in their basement today. 
Unless they do so, according to these two scien­
tists, we may not survive the increasing com­
plexity of our society. 

The Computer and Education 
The present state of computer development 
allows their use as invaluable teaching aids. The 
future development will depend on how we wish 
to train our young within the computerized 
society that will evolve. 

Computer programming is already being taught 
in high schools and universities as a discipline 
as logical as mathematics. Thus the dialogue be­
tween student and machine has begun. A recent 
issue of Engineering News-Record described a 
program to stimulate investigation by allowing 
engineering students to make their big mistakes 
on magnetic tapes rather than with building 
materials. The machine was loaded with cost 
figures and design data to simulate a bridge 
design problem. Also, to give the student a taste 
of reality, it had small teasers, such as quixotic 
announcements that the cost of steel had been 
reduced, or that orthotrophic bridges had just 
been approved. 

By the year 2000, the great advantage of the 
computer will lie in furnishing individual instruc­
tion, which is the major stumbling block in con­
temporary education. Computers could be pro­
grammed to keep up with student progress and 
allow him to maintain his own pace in learning, 
thus putting the program under the control of 
the student rather than the teacher. 

The student could decide whether he wanted 
to read an exposition or solve a problem. He 
could also use the computer to test his own 
ideas, to build his own systems, to develop his 
own programs, and, in so doing, test the direc­
tions of his own thinking and interests. 

The Computer and Art 
The turn of the century will find the computer 
well established as an active participant in 
artistic circles in the realm of the graphic arts, 
music, and literature. Scientists belie the fear 
that the computer will usurp our civilization, but 
they warn that we must be prepared for some 

rather "sophisticated" uses of the machine­
ones that might be upsetting. 

An augury of this prediction turned up recently 
in the pages of The Saturday Review-a rather 
droll account by Sir Francis Crick of a plausible 
psychoanalytic encounter between a young lady 
and a computer. 

Dr. John R. Pierce, an executive of the Bell 
Telephone Laboratories, stated at a computer 
conference that "The know-how and experience 
obtained in using computers to make scientific 
drawings and to generate sounds for psycho­
acoustic experiments can be made available with 
very little extra effort to artists for their use 
in producing music and pictures." Dr. Pierce 
further commented, "What artists learn in using 
new techniques can be valuable to scientists and 
engineers." 

As an additional reason for his proposal, he 
cited the hope that such a use of the computer 
might reassure the public as to the computer's 
function. However, given the present state of art, 
one wonders if it might not be more reassuring 
to the scientists and the rest of the public to 
contain the present riotous state of the arts with 
the computer-to assure us, the public, of the 
artist's function. 

Music and graphics have already been pro­
duced by the machine, and there are some who 
declare that programming itself is a literary art. 
Based on the music so far created by these 
means, we might anticipate that, with continued 
improvement on the part of the computer and 
heightened appreciation on the part of the 21st­
Century listener, such music might prove satis­
fying. However, few would deny that, based on 
present performance, computer art does not com­
pare favorably with Op art. But it is in the realm 
of literature that the computer might be expected 
to make the most startling innovations. 

The present concern of the Bell Telephone 
Laboratories with the perfection of a new lan­
guage, called FASE, threatens to eliminate verbal 
ambiguity. It is doubtful that literature can with­
stand such a blow. This language, research on 
which is being conducted by Dr. Lee E. McMohan, 
a psychologist studying ways of improving com­
munications between computers and people, 
would eliminate the basic building block of the 
writer's art. This type of programming would 
condemn to obscurity some of our most cherished 
literary giants-James Joyce, T. S. Eliot, as well 
as several members of the P /A staff. 

The Computer and Language 
Scientists talk computer but computers do not 
yet talk science. According to one scientist, pro-
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grammers have perfected almost ideal ways to 
make themselves understood by the computer 
from the computer's point of view. 

The function of the computer is to accept in­
formation from its environment, combine this 
information according to the program and infor­
mation stored in its memory, and send back the 
combined data. The process has induced basic 
transformations of the institutions and enter­
prises in which it has been installed. Whether 
the changes are due to the speed with which 
the computer works, or the phrasing and con­
sequent thinking within the language of the com­
puter, has presently not been determined. 

Every question implies its own answer. In the 
process of tailoring questions to suit the com­
puter's convenience, has the nature of the prob­
lems to be solved been limited by the computer's 
answers? The present concentration on a break­
through with wider input and output form for the 
computer is an attempt to deal with this problem. 

The Rand tablet enables the computer to in­
terpret human sketches by putting diagrams and 
sketches into the computer directly, avoiding the 
time-consuming process of reducing them manu­
ally to numerical coordinates. Thus, a direct lan­
guage relationship with the computer is estab­
lished. Concerted efforts are also being made to 
develop a system whereby the computer will ac­
cept the spoken word, thus allowing direct com· 
munication. Although these efforts are still quite 
new, there is a growing belief that important new 
insights will be gained from their use. 

The process of writing a program is primarily 
intuitive rather than formal, according to one 
scientist. We shall be more concerned with guid­
ing principles that underline programming than 
with the particular language in which the pro­
gram is to be presented to the machine, he 
concludes. 

The complexity of the spoken and written 
word has historically represented the dividing 
line between civilization and barbarism. In our 
present halting attempts to communicate with 
the com?uter, we may, by the year 2000, look 
back these 34 years to see ourselves as Ogg 
the caveman. It does not seem impossible that 
we will not only be communicating with the com­
puter in the sophisticated language of a uni­
versity don, or the argot of a street urchin, but 
we may have gone one step further in direct 
communication. Words were adequate for the 
Industrial Revolution; perhaps, in the Thinking 
Revolution. we will communicate directly with 
our thoughts. 

The Computer: New Laws 
Looms were burned at the beginning of the Indus­
trial Revolution not because they were looms but 

because they symbolized a social condition that 
threatened to enslave the weavers. The protest 
was against the social change that transformed 
the "Yeomen of Merry England" to Marx's down­
trodden proletariat. 

The computer-the symbol of our intellectual 
revolution-could be burned as a potential brain­
washing device, but it could also be used to re­
v"rs2 the trends toward mass production and 
uniformity that were so necessary to the Indus­
trial Revolution. Thus the computer could be 
used to help solve the most urgent engineering, 
social, and political questions of the next gen­
eration. 
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"The speed, capacity, and universality of com­
puters make them machines that can be used to 
foster diversity and individuality in industrial 
civilization," writes Dr. John McCarthy in t: 
September 1966 issue of Scientific Americ< 
"as opposed to the uniformity and conformity 
that have hitherto been the order of the day. 
Decisions that now have to be made in the mass 
can in the future be made separately, case by 
case." 

Dr. McCarthy proposes the following bill of 
rights for a computer age. 
D No organization, governmental or private, is 
allowed to maintain files that cover large num­
bers of people outside the general system. 
D Rules covering government access to the files 
are specific and well-publicized. The program that 
informs these rules must be open to any inter­
ested party, including the American Civil Liberties 
Union. 
D An individual has the right to read his own 
file and contest the entries. He is informed when 
someone else consults his file. 
D The right to keep people from keeping files 
must first be invented, then legislated and 
actively enforced. 

The necessity for the type of legislation Dr. 
McCarthy proposes has been highlighted many 
times in television extravaganzas to further 
doubtful political careers, using scripts largely 
pilfered from security files. 

Whether the year 2000 will find us in an age 
of degredation and hopelessness, such as was 
suffered by the early victims of the Industrial 
Revolution, or as free men enlightened by new 
capabilities, may well depend upon whether or 
not we heed Professor McCarthy's warning. 

The Polymer Revolution 
A visiting European scientist recently declared 
that the United States had entered another revo­
lution: the Polymer Revolutron. He may be right, 
because technology can make polymers for repro­
ducing almost anything by juggling around the 
molecular structure of organic compounds. When 
science is thus in a position to produce better 
results than nature, this will obviously lead to a 
complete change in our present values. 

Precious stones, for instance, will become 
much cheaper when mass-produced, and there­
fore will no longer be precious. Industry can 
now manufacture sapphires and rubies with better 
crystalline structure than natural stones, so how 
can man attribute greater value to the natural 
jewel? 

By polymerizing-rearranging the molecules­
of natural materials, technologists create more 

usable products. Paper and rayon are polymers 
of wood. This year, the paper industry started 
manufacturing paper dresses that retail for as 
little as $2. This is probably the thin edge of a 
wedge that will split the textile industry. Paper 
can be made to look like almost any textile, and 
far-sighted managers in the chemical industry 
confidentially expect to be wearing disposable 
shirts in a few years' time. 

Polymers also will lead to more serious cre­
ativity, such as relieving hunger in the under­
developed nations. Food can be synthesized from 
petroleum products into a compact form con­
taining all the ingredients essential for a well­
balanced diet (see "Food," below). 

Super-Strength Materials 
Polymers are widely used today. The commonly 
used plastics are polymers mixed with fillers and 
curing agents. By definition, a polymer means 
many segments, and this causes the chemical 
compound to have high molecular weight, which 
increases the strength of the physical properties. 

Water, for example, is a polymer because its 
two gaseous constituents, hydrogen and oxygen. 
are closely bonded into molecules that form a 
liquid. This bonding is easily broken by heating 
the liquid so that the water molecules are dis­
tilled. Conversely, the molecules are made into 
a stronger polymer when cooled enough to turn 
the liquid into a solid-ice. 

The key to synthesizing is the ability to take 
simple molecules and combine them into polymers 
with the desired physical properties. Polystyrene 
is a common polymer that is cheap to produce 
but is limited in use because of its brittleness. 
Eventually, technology will transform this cheap 
material into another form by juggling its 
molecular structure. 

Plastics will also form the matrix of super­
strength composite materials reinforced with 
crystals of pure elements. These crystals, called 
whiskers, are capable of great strength: The 
General Electric Company has produced iron 
whiskers with a 1,900,000-psi tensile stress. In 
crystal form, these elements are at present 
difficult to manufacture, but, with determination, 
technology will find a way to make a marketable 
quantity. 

Life will not be completely controlled by 
plastics, however, because some of the properties 
of other materials will be hard to replicate at 
an economical cost. Cement may be replaced by 
another substance, but stone aggregate may stay 
around for a long time. Reinforcing steel could 
be replaced with filaments containing iron 
whiskers, but large rolled-steel sections could 
stay competitive. 

Metal powders will simplify casting processes 

and by-pass some of the manufacturing steps in 
making the parent metal. Thus it will not be 
necessary to make steel and then turn it into a 
powder for casting; instead, the steel maker will 
atomize molten steel before ladling it into ingots. 
and the powder will then be blown through 
pipelines to casting companies. 

Powder metallurgy holds an added incentive 
to technologists, for many metals will combine 
in powdered form, even though they will not do 
so in a molten state. Metallic and nonmetallic 
particles can be distributed throughout the struc­
ture of an alloy or composite material in any 
combination chosen by the producer. 
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Food 
Natural foods or substitutes-which will the 
teeming millions of the 21st Century eat? Two 
diametrically opposed solutions are being pro­
posed today to solve the problem of mass starva­
tion that faces the world within the next 15 years. 

Increased production of natural foods through 
education and self-help in the underprivileged, 
underproductive areas of the world, or the manu­
facture of food substitutes as by-products of 
industrial functions are the alternatives presently 
proposed. 

Will the anticipated world population of 8 
billion by the year 2000 set a table of plenty 
with their traditional foods, or will they sup on 
such exotics as kelp, reconstituted waste, or 
hydrocarbon carbohydrates? The latter suitably 
flavored, of course. (See, "The Sensory Revolu­
tion.") 

Natural Food 
The dedicated scientists feverishly working 
against the specter of world starvation generally 
believe that it is possible to feed the world's 
hungry millions through existing technological 
means. 

Impressive gains in meeting the problem have 
been made in situations where research, local 
cooperation, and adequate funds have been 
available. Mexico represents an inspiring example. 
A little more than 20 years ago, the Mexican 
government had to pay $50 million to import and 
mill wheat. To deal with the problem, the Rocke­
feller Foundation established a $5 million, 10-year 
research program in Mexico to improve the out­
put of dietary mainstays. In that 20-year period, 
although the population has doubled, an adequate 
supply of home-grown wheat and adequate corn 
and beans has been available for everyone. In 
addition, Mexico has trained 700 specialists to 
spread its newly gained agricultural knowledge 
throughout South America and parts of Asia and 
Africa. 

The Rockefeller and Ford Foundations teamed 
up to finance an International Rice Research 
institute in the Philippines. Within a period of 
seven years, the Institute had developed a new 
variety of rice that promises to increase rice 
production enormously. This new variant is 
impervious to certain diseases and to the destruc­
tive stem-borer; and it has produced greatly 
increased yields in 85 days-less than half the 
time it takes other varieties of rice to mature. 

It has generally been said that the main prob­
lem involved was educating the farmworkers in 
the use of new methods and techniques but, 
according to F. F. Hill, vice-president, Inter­
national Programs, Ford Foundation, this is not 
true. "The attitudes and unsubstantiated opinions 
of elite groups, including government policy­
makers and administrators, rather than the atti­
tudes, beliefs, and customs of farmers, consti-
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tute the principal human roadblock to agricultural 
development in most developing countries," he 
notes. 

As an example, he cited Japan, where rice 
yields increased 25 per cent between 1880 and 
1900. "I have not seen or read anything that leads 
me to believe that, in the early stages of develop­
ment, it is impossible to achieve substantial 
increases in agricultural output until such time 
as the majority of farmers have a grade-school 
education," commented Hill. 

He calls for a "special and vigorous effort" 
to greatly speed up and develop testing and 
diffusion of substantially improved production 
technology for food crops. He suggests emergency 
teams to supplement, not replace, existing teams 
concerned with the less-developed countries. The 
difficulty is that these institutions are not being 
developed quickly enough to prevent the possi­
bility of acute food shortages developing within 
the next 10 years in a number of countries with 
rapidly increasing populations. 

Hill believes that rice varieties developed at 
the International Rice Research Institute in the 
Philippines can be used to help revolutionize rice 
production in the tropics. Among the developing 
countries, Mexico, Israel, and Taiwan have made 
important progress in increasing crop yields since 
1950. All three countries have good research 
organizations. 

The U.S. Department of Agriculture, in report­
ing agricultural growth and food growth for 1965, 
reported an increase of 1~ per cent in food 
production and 2 per cent in human reproduction. 
However, in Western Europe, food output rose at 
a rate faster than population growth. This hap­
pened in spite of the long-standing, concerted 
effort of the United States to hold down its food­
producing ability. Even at that, our agricultural 
productivity, over the last 25 years, has increased 
109 per cent-more than twice the 50 per cent 
population increase. The less-developed countries, 
by comparison, increased their food-producing 
ability by only 8 per cent. 

By the year 2000, it should be possible, through 
a concerted effort, to make the entire world as 
food rich as the U. S. 

Inorganic Food 
On the other hand, by the turn of the century, 
man may be existing almost entirely on synthetic 
foods-ones indistinguishable in taste or texture 
from those he has been accustomed to from the 
beginnings of recorded history. Industry is de­
voting extensive funds and research to the 

development of by-products of their conventional 
processes to help feed the world. 

The General Electric Company reports it has 
developed a simple means of producing one of 
the most important "building blocks of life"­
the amino acids. The process can produce all 

20 of the known amino acids, which are the 
substances that combine to create protein 
molecules and are essential to nutrition and 
other chemical activities of the human body. Not 
only has G.E. developed these, but it has done 
nature one better by producing acids not found 
in nature. 

In human nutrition, the proteins in food are 
broken down by the digestive process into amino 
acids. The body then reassembles them into pro­
teins needed to supply new tissues, muscles, and 
body chemicals. The single protein molecule is 
made up of a combination of the 20 acids, their 
sequence determining the identity and function 
of the protein. 

Amino acid synthesis could lead to the creation 
of food supplements to economically upgrade low­
quality diets for undernourished populations, and 
super-foods for those engaged in activities with 
specialized requirements, such as astronauts and 
long-distance runners. The process requires only 
inexpensive materials and simple procedures. 

Synthetic amino acids, reports G.E., may also 
prove valuable in the study of enzymes-those 
forms of protein that are catalysts, promoting 
chemical reactions without themselves being 
changed by the reactions. Enzymes allow I iving 
cells to carry out the chemical reactions neces­
sary for life-enzyme chemistry being, essen­
tially, the chemistry of amino acids. 

Through amino acids, food is reduced to its 
basic components, and then reassembled as 
needed by man for any particular human need, 
taste, or function. 

A less glamorous food source was announced 
in a business weekly this year, under the sub­
heading of "Food from Waste." The magazine 
reports that North American Aviation harvested 
high-protein algae from sewage waste water. 
The company raised a flock of chickens on the 
algae mixed with ordinary feed, and believes it 
has discovered a cheap, easily obtainable source 
of food for "underdeveloped countries." 

The Bureau of Mines of the United States De­
partment of the Interior announced a year ago 
that coal is a potential source of high-protein 
food. The Bureau feels that this high-vitamin 
substance will help satisfy urgent nutritional 
needs of the world's rapidly growing population. 

Standard Oil Company (New Jersey) and the 
Nestle Alimentana, S.A., announced a research 
program to develop a new protein-rich food 
source through a process in which yeastlike 
organisms are nourished by high-purity hydro­
carbons. The company confidently asserts its 
potential ability to supplement conventional food 
sources, independent of the availability of arable 
land and the vagaries of weather. 

Petroleum and natural gas interests are becom­
ing more and more certain that the specter of 
world-wide hunger promises them a second 
untraditional market. Engineering News-Record 
reports that these companies, having staked out 
shares of the vast fertilizer field, are now turning 
their researches with increased attention to the 
concept of using hydrocarbons directly to pro­
duce protein-rich food supplements. Large instal­
lations that will produce such concentrates in 
Nigeria and India have been announced by two 
French-based petroleum groups. 

One company official admits that winning pub­
lic acceptance might be difficult, but adds that 
it should not at all be impossible to come up 
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with a food of suitable consistency and taste. 
As major corporations invest sizable sums and 

involve large numbers of their research personnel 
111 such projects, it seems that the distinction 
between edible and inedible substances will 
disappear. 

A Union Carbide executive, when discussing the 
process. likened it to the wonders of a soybean 
steak he had enjoyed in Hong Kong-one that 
was 1nd1st1nguishable from the real thing. How­
ever, this does not seem to be the direction that 
will be taken by the new food substitutes. 

The tastes in foods may follow our present 
attitude toward plastics by the year 2000. The 
plastic substitute, derided in 1945, has risen in 
public acceptance: Today, it is widely acknowl­
edged that man-made synthetics are often far 
superior to the natural product. The gourmet of 
the 21st Century might well appreciate these new 
exotic foods for their natural flavors. 

Harvesting the Oceans 
By the year 2000, the continental shelves will 
be recognized as operable and food-producing 
extensions of the continents. Their mineral 
wealth and potential food-producing value have 
become more and more attractive, inducing in­
creased Government spending and accelerated 
industrial research in their exploitation. 

As the hunter and trapper of the seas, man 
will become a farmer of fish. He will seed areas 
and harvest them with underwater machinery, 
perhaps keeping them caged with sonar devices. 

Fish that are now beyond his range, such as 
the giant squid, may be hunted in jet-propelled 
vessels. In the domesticated dolphin, man may 
have the equivalent of the horse for a helpmate. 

An executive of Union Carbide pointed out that 
the shark is potentially a much richer food source 
than the cod. The food-hungry nations surrounding 
the Indian Ocean, a body of water that he 
described as "a fluid with sharks in suspension," 
could, he contends, be fed from this source. 

At the ocean's edge, floating factories or under­
water processing plants could convert fish flesh 
and sea plants into food and fertilizer. 

It is predicted that, by 1972, underwater 
vessels will be operational at 6000 ft. There are 
presently under design four research submarines 
capable of descending to 20,000 ft, making ac­
cessible 98 per cent of the ocean's bottom. 

Perhaps the most startling discovery is one 
made by General Electric in its development of 

~ 
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a membrane that will allow man to function 
underwater without the use of protective armor, 
by breathing oxygen directly from the water in a 
manner similar to the operation of a fish's gills. 

A new polymer, a permeable membrane that 
permits the flow of gases on a selective basis, 
has been developed. Oxygen can be drawn from 
sea water and carbon dioxide discharged. The 
application of this material to supplying sub-
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marines and underground cities with air drawn 
from sea water is a distinct possibility. 

Angelo Dounoucos, project engineer for G.E., 
described fitting a man with gills made of this 
membrane, which he could utilize by simply 
unhooking his jugular vein, rerouting the blood 
through the gill, thus by-passing the lungs, which 
would be filled with liquid to withstand the 
ocean's pressure. 

Experiments have been made which show this 
is feasible. Both a parrot and a hamster have 
lived happily underwater in membrane cages in 
the G.E. laboratory, and dogs have had their 
lungs filled with liquid and survived. 

The membrane system has the virtue of allow­
ing man to live and work underneath the oceans 
on equal footing with the fish and returning to 
land without the danger of the dreaded bends. 

When news of the discovery was published, 
Dounoucos says that several skin-divers volun­
teered to be the first mutants. 

Underwater cities in the year 2000 will prob­
ably be self-sufficient, taking their air from the 
sea water, being supplied with power through the 
harnessing of the ocean currents, and working 
and supporting themselves through ocean har­
vesting and ocean mining. 

Desalinating the Seas 
The desalination of ocean water will be an eco­
nomic operation by the turn of the century. 
The Westinghouse Corporation has informed a 
Congressional committee that it is willing to 
undertake, at a firm bid, the construction of 
plants capable of desalinating 50 to 150 million 
gallons of sea water a day. 

There are at present approximately 200 
desalinating plants in operation, with the largest 
producing only 1 million gallons per day. West­
inghouse claims that, to make the process 
economically feasible, larger plants must be 
constructed. 

Food and Climate 
A solution to the mystery of climate, like the 
problem of gravity control, does not seem slated 
for solution in the near future. However, accurate 
weather prediction and climate control will un­
doubtedly have a noticeable effect on worm 
agriculture. 

An automatic meteorological station is now a 
reality, as well as satellite scanning and observa­
tion. Computerization permits collection and 
analysis of data, which, although it does not 
control weather, does do the next best thing 
by much more accurately predicting it. 

Computer memory and analysis will create a 
body of knowledge that will facilitate weather 
prediction, making it possible to make forecasts 
for weeks and months ahead. However, it seems 
likely that the ultimate science will still rest on 
probabilities, as it did in Mark Twain's time, 
awaiting the solution of the mystery of what 
makes weather. 

British scientist Sir Graham Sutton predicts 
that weather modification will remain the greatest 
mystery of all, and that much more time and 
knowledge is needed to effectively change its 
patterns. He concludes that it is safe to prophesy 
that British weather will be much the same as it 
always has been for a long time to come. But 
rather than conclude on this dreary note. let us 
examine some of the factors that w111 effect 
climate and land fertility in other parts of the 
world. 

Dr. Roger Revelle suggests a fanciful solution 
to eliminating hurricanes: By spreading a thin 
layer of reflective material on the sea surface. 
excessive heating and evaporation of ocean water 
would be prevented. However, his science-fiction 
solution rests on no new technology but two 
factors that might be within our grasp: The 
development of a low-price reflecting compound. 
and international cooperation. The former is 
obviously more easily obtainable than the latter. 

Present techniques-cloud-seeding and at­
tempts to induce rain-are not economically 
feasible. However, this does not mean that the 
tremendous research presently being undertaken 
by the chemical and allied industries will not 
produce such substances, cheaply, in the very 
near future, long before the turn of the century. 

It may be possible to influence climate through 
harnessing underwater currents as new power 
sources. Rerouting existing ocean currents might 
change climatic patterns. converting now-arid 
areas of coastline into verdant paradises. There 
is also a possibility of heating the ocean as a 
by-product of huge nuclear desalination plants. 

Food: A Summing Up 
Fortune Magazine (June 1966) quotes a statement 
by Professor J. H. Fremlin, a physicist at Birming­
ham University in England. Speculating on how 
people might be fed in future years, he com­
mented: "Waste products could, in principle, be 
changed back into food compounds with the 
absorption of little more energy. Cadavers could 
be homogenized." 

Although the good professor's solution seems 
to give a certain scientific plausability to Jona­
than Swift's "Modest Proposal," there still 
remains the question of whether mankind will be 
able to stomach such developments in the 21st 
Century. 

Medicine 
The highly sophisticated mechanical and elec­
tronic equipment employed by medical men to 
preserve, maintain, and extend human life today 
may be changing its essential definition in the 
future. 

The last hurdles in the successful transplanting 
of human organs seems on the verge of solution. 
Advances have been made in counteracting the 
immune reaction and impressive gains have been 
made in surgical techniques for performing 
transplant operations. Some doctors are reported 
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to have predicted that, within five year's time, 
it should be possible to graft all human organs 
successfully except those of the central nervous 
system. (See, "The Social Revolution.") 

The possibility of growing a complete human 
organ from a somatic cell has been described 
by Robert Ettinger in his book The Prospect of 
Immortality. He cites the fact that complete 
organs have been maintained outside the body of 
animals for varying lengths of time; thus, the 
creation of test-tube grown organs requires no 
great stretch of the imagination. He reminds us 
that adult humans can regenerate many tissues, 
but not organs. He proposes that we preserve 
living sections of ourselves when we are young, 
to be cultivated later into replacement com­
ponents as needed. 

The collection and storage of replacement 
parts seems to be facing greater problems than 
their successful use. An Organ Bank, in which 
organs can be stored, has been successfully 
operated at the University of Michigan. The col­
lection and preservation of human organs faces 
legal problems governing the disposal of dead 
bodies, which, as a legal rather than a technical 
problem, is not as readily solvable, since the 
law is not easily swayed by scientific or reason­
able considerations. 

The qualitative rather than quantitative change 
occasioned by scientific medical technology seems 
more likely to occur in the grafting of electronic 
aids directly connected to the human body. Jn 
the year 2000, the manipulation of living organs 
may prove, in retrospect, to have been a stop­
gap measure awaiting the successful development 
of sophisticated mechanical replacements-re­
placements that will not only preserve the human 
body but extend and enlarge its functions. 

Today, there is in existence an already impos­
ing list of inventions to perform biological func­
tions. Breathing is assisted by respirators of 
various kinds, oxygen masks, pressure chambers, 
and iron lungs. Hearts are aided by electric 
pacemakers, some of which can already be im­
planted within the body. Pumps can be connected 
to the circulatory system, and machines can take 
the place of both the heart and lungs in 
aerating the blood. 

Electronic devices have been used to activate 
the diaphragm, operate the kidneys, and help 
guide the arms and legs of paraplegics. It is 
possible, with a miniaturized computer, to pro­
duce the various leg and arm motions, and, with 
constant correction, to allow these members to 
be operated as motorists drive their cars. The 
possibilities are also being explored of harnessing 
superfluous muscles, such as those used to wiggle 
the ears, to help operate mechanical limbs. 

Dr. B. H. Scribner of the University of Wash­
ington has perfected a machine to take the place 
of a missing or diseased kidney. He removes 
the blood, purifies it, and returns it to the body. 
Theoretically, people without kidneys could live 
indefinitely at the present time. 

Dr. Lee B. Lusted of the University of Rochester 
w;;s quoted in Robert Ettinger's book as having 
predicted that, within 50 years, it would be 
possible to replace nearly all body organs with 
compact artificial organs having built-in elec­
tronic control systems. 

A small fuel cell immersed in the appropriate 
body fluids could generate enough power to 
perpetuate a heart "pacemaker," or other body 
organs, according to George D. Watkins of 
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General Electric. Watkins maintains that some of 
the desirable features of the living-cell circuit 
would be the self-healing aspect, the extreme 
miniaturization and the efficiency. The unique 
power supply required (nutrient) would also offer 
some possible advantages. For instance, as a 
surrogate organ, a living-cell circuit might be 
planted in the body and live off the body nutrient 
with no additional power supply required. 

Research in the fields of biophysics and bio­
chemistry is making possible the development of 
living-cell amplifiers, computers, and power sup­
plies. It may be possible in the future to isolate, 
develop, and breed strains of living cells that 
perform simple, logical functions. The role of the 
new bio-electric engineer would then be to 
synthesize from these basic units larger organ­
isms that could perform extremely complex 
operations. 

The concept of growing machines from living 
cells to perform useful human tasks is almost 
as radical a departure from what we might term 
classic man-machine relationships as the in­
corporation of electronic instruments in the liv­
ing human body that feed upon it. 

By the year 2000, then, we can anticipate that 
man's sensibilities will have been extended by 
the machine, and that his work will be done by 
cultivated growths. Such a development repre­
sents a qualitative change, the accomplishment 
of which may require that we submit our present 
prejudices to the healing machinations of the 
computer. 

Power 
Assuming that some future form of energy does 
not make electricity redundant, technology can 
take two routes: It could develop a power supply 
small enough to serve individual buildings and 
thus eliminate distribution systems, or it could 
develop a highly efficient system for transferring 
power from central sources. 

Fuel cells are considered a possibility for in­
stallation in houses during the next five years. 
These cells, at present being developed by the 
American Gas Association, would convert natural 
gas into electrical energy. They have the draw­
back, however, of requiring an underground pipe 
network to supply the gas. The system could be 
improved if a fuel lasting several years could be 
dropped into the fuel cell and eliminate incom­
ing as well as outgoing pipes or wires. 

At present, the Martin Marietta Corporation is 
one company that sells nuclear-powered gener­
ators for remote sites, and these units provide 
power for five years without refueling. No doubt 
this technique will influence the development 
of power supply for individual urban buildings. 

The alternative to miniaturization is central 
plants with improved methods of transferring the 
power to consumers. Such plants would probably 
generate electrical power by converting the 
energy of nuclear fusion. Fusion has not yet been 
achieved on anything but a demonstration level, 
but scientists pursue it because its offers effi­
ciency and a refreshing lack of side-effects, such 
as fall-out. Fusion would produce a "clean bomb," 
if destruction remains a goal. 

Nuclear fission is now "old hat" in the field 
of power-station design; the next step is to 
fusion. The obstacle confronting scientists is 
heat. Fusion requires the atoms to be heated 
to 100,000,000 C-a condition that technology 

is incapable of meeting. 
This temperature problem is reversed in the 

problem of transferring power at greater effi­
ciency than so far realized. Scientists have shown 
that electrical power can be conducted with zero 
loss of current, which means that power would 
flow endlessly through a conductor. 

Unfortunately, the proposed conductors, called 
superconductors, function only at temperatures 
close to absolute zero. To achieve such a low 
temperature reading, the conductor would have 
to be constantly refrigerated, and, until tech­
nology develops another way of supercooling, the 
cost of superconductors is likely to be prohibitive. 

When superconductors are installed, the effects 
could be delightful: Refrigerated transmission 
lines buried underground would eliminate a 
blemish on the countryside and remove a hazard 
to air-cushion vehicles. By the middle of next 
century, transmission towers will probably be 
seen only in the Smithsonian Institution. 

An alternative to superconductors is now being 
researched at Stanford University. The idea is to 
convert electric current into microwave energy 
and relay it in a manner similar to radiowaves. 
But instead of passing through the air, these 
microwaves would be guided through underground 
pipes. At the receiving end, the microwave power 
could be converted back to conventional e'lec­
tricity or fed directly to equipment developed to 
run on microwave power. 

Transportation 
Jn the next century, going to Venus will not be 
any more difficult than going to Outer Suburbia, 
and the chances are that there will be less 
reason for returning. 

Earth transportation may prove more difficult 
than interplanetary travel, since more people 
will be going to more places more frequently than 
today. It technology does not accelerate faster 
than the population, man will be slowed to a 
walk. 

We now live in the Golden Age of the Auto­
mobile. In another 50 years, it will have passed. 
Scientists predict that the individual modes of 
transportation of the future will involve vehicles 
of two types: For intercity travel, automobiles 
will run on automated highways that control the 
vehicle through electronic computers. Speeds 
may approach those of Grand Prix performance, 
but, except for taking the vehicle to the highway, 
the driver will become obsolete. 

For intracity travel, the gasoline engine will 
be replaced by an electric motor in a vehicle 
much smaller than Detroit now prefers to 
manufacture. 

Personal vehicles of both these types are far 
from being a mere gleam in a scientist's eye. 
General Motors has already built a model of 
an automated track that controls speed, main-
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tains constant distance between vehicles, and 
diverts them to required exits. The Allis-Chalmers 
Company has developed a tractor powered by 
fuel cells. Other manufacturers are working on 
both these developments. Two months ago, when 
the Ford Motor Company announced a new battery 
system to power small cars, it added that it 
expects to be in the electric-car business within 
10 years. 

Although technological systems can be devel­
oped that will automate highway travel, the cost 
will be enormous. Cars and roads will require 
electronic equipment, and the public may be 
reluctant to have the Government spend large 
sums of money on a program that will offer only 
a reduction in the accident rate, and increase the 
capacity of highways by running high-speed cars 
at short intervals. 

Both ideas emphasize reducing the number of 
auto deaths: one, by eliminating highway acci­
dents; the other, by eliminating exhaust fumes 
from urban environments. The desire for personal 
longevity may spur future taxpayers to support 
Government spending on automating highways, 
and may help overcome any reluctance on the 
part of petroleum-oriented industries to develop 
electric cars. 

In Britain, for example, there is already a strong 
belief that gasoline-powered automobiles will be 
banned from cities in the daytime, and such 
legislation would give impetus to the development 
of electric cars. 

These types of vehicles may only be a transi­
tion until the air-cushion ship now in service is 
adapted to land use. Air-cushion ships, riding a 
couple of feet above water, are ferrying passen­
gers between England and France, Oakland and 
San Francisco. If rights-of-way are established 
on land, this type of vehicle could supersede 
trains and buses. 

It would be impractical to maneuver air-cushion 
vehicles over open country, since trees, houses, 
or transmission towers would obstruct them. But 
routes could be built simply by leveling trees 
and bushes without the expense of foundations 
and slabs required for highways carrying wheeled 
vehicles. Think what it could do for the country's 
beautification program if throughways were 
sodded. 

Men will also get a lift from personal rockets 
mounted on a belt. For a short cross-country trip, 
rocket belts would provide the most direct door­
to-door transportation. They may, however, turn 
out to be the equivalent of the present sportscar, 
and appeal to the same sort of driver. A year 
ago, the U. S. Army gave Bell Aerosystems a 
$2-million contract to develop a turbojet power 
plant mounted on a man's back, with two jets 
at shoulder level to provide thrust. 

Family-size air transport appears to be difficult 
to control. Unless the intelligence of the race 
rises astronomically, there is not much point in 
multiplying current road-driving hazards in air­
borne travel. Automatically controlled flights are 
conceivable, but if a country has millions of 
planes, the apparatus to control them becomes 
unmanageable. 

Longer journeys will undoubtedly be made in 
super-size airliners. Assuming we learn to dis· 
perse the shock-waves leading to supersonic 
booms, planes will move regiments of people be­
tween countries at lightning speed. 

A much higher percentage of the passengers 
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will go on pleasure trips than at present, because 
more business will be conducted via television. 
This will enable men to stay in their own office 
while looking at a new product or piece of real 

estate in another state or continent. 
Although the airplane, or its descendents, will 

link continents, travel within a continent may 
go underground. An American engineer, L. K. 
Edwards, published a scheme in Scientific Amer­
ican ((August 1965) for moving trains through 
tunnels at 500 mph. Air would be evacuated from 
the tube in front of a train, and air introduced at 
atmospheric pressure behind the train would be 
sufficient to propel it forward. 

Given a small miracle of technology, tunneling 
could lead to intercontinental tube travel. Since 
the earth is a globe, tunnels would offer the 

shortest route between two points on the surface. 
The short route will also be the fastest because 
gravity would pull a vehicle to the deepest section 
of the tunnel, and, if the system were frictionless, 
the impetus would carry the vehicle forward to 
the end of the tunnel. All that technology needs 
is a miraculous means of overcoming the fantast ic 
heat encountered a few miles below the earth 's 
crust. 

Submarines offer a cooler route for moving 
bulk cargos. Nuclear-powered submarines, many 
times the size of present naval subs, would 
make ideal freighters that would be unaffected by 
surface storms. They might tow bulk-filled or 
liquid-filled, sausage-shaped containers made of 
a fabric that can be rolled up and carried in 
the submarine when empty, writes Arthur C. 
Clarke in his book, Profiles of the Future. 

Thus, the sweeping changes that the technology 
of the future would effect-through changed 
modes of transportation, new sources of power, 
of food, major advances in medicine, sophisticated 
uses of the computer, and other means-promise 
radically to change the shape of the human 
environment. What these changes will mean to 
man in the third millenium, how they will affect 
the shape and direction of society, is the subject 
of the following article. 

The impact of the technological revolution, and changing concepts evident in the 
philosophical and scientific revolutions, will inevitably affect the relationship 
of man to man. How people will live together, what kind of society we can expect, 
is the subject of the next chapter, called . .. 

THE SDEIAL 
REUOLUTIOD 

Various people have been trying to predict the 
ways in which we will use the new scientific dis­
coveries and the unfolding technology, and the 
ways in which our lives-individually and collec­
tively-will change. Some thinkers are optimistic; 
others are pessimistic. The future may conform 
more to one view than to the other, but we can­
not know to which one . For present reading and 
future pondering, here are various thoughts about 
the human condition as we may find it some years 
from now. 

Population 
The population of the U.S. in the year 2000 is 
var iously estimated at 331 million (by Resources 
for the Future, an organization supported by the 
Ford Foundation) and between 291 million and 
362 million by Roger Revelle, Director of the 
Harvard University Center for Population Studies 
and participant in the Commission on the Year 
2000. With present rapidly falling birth rates, 
however, Revelle believes that the low projection 
is the more probable one. 

Even by conservative estimates, world popula­
tion will increase markedly. On the low side is 

the Rand Corporation forecast-5,100,000,000 by 
the year 2000, and 7 billion by 2050. 

According to U.N. forecasts, the world popula­
tion will stand at 7,400,000,000 by the turn of 
the century, with birth rates continuing as at the 
present. With birth rates decl ining, world popu­
lation would be between 5,290,000,000 and 
6,830,000,000. More than half will be As ians. 
About 80 per cent will be from the less-developed 
areas-Asia, Africa, and Latin America-as com­
pared to 71 per cent in 1960. 

Frederick Lundberg, social philosopher and 
author of The Coming World Transformation, sees 
a world census of 6 billion in 2000, or double 
what it is today, and up to 50 billion in 150 years. 

Is there a limit? Harrison Brown, a geochemist 
at the California Institute of Technology, has 
said that crowding together and eating unaccus-
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tomed foods would make 50 billion a reasonable 
figure; growing new types of foods, perhaps on 
algae farms, 100 billion; and existing on low 
caloric intake, as high as 200 billion. Lundberg 
doubts that these theoretically possible numbers 
are attainable, because of the lack of facilities 
and resources for such a population. 

The Rand Corporation offers no doubts, not 
having ventured out on a Lundberg limb, and 
merely suggests factors that would affect the 
total: not only the advances in the production 
and distribution of food, but also the rate of 
further medical progress and the degree of ac­
ceptance of birth control. Of these, they judge 
the latter to be the least predictable. 

The present rate of population growth, for the 
world as a whole, is about 2 per cent a year. Had 
this rate obtained for the past 2000 years, we 
are told, the population of the world would have 
increased by a factor of about 7 x 1016

; in other 
words, there would be about 20 million indi­
viduals in place of each person now alive, or 100 
people to each square foot. For this fancy foot­
work we are indebted to the Committee on 
Science and Public Policy of the National Academy 
of Sciences. 

Mathematician and engineer Theodore Gordon, 
in his book The Future, foresees this possibility: 

"Imagine a world so crowded that a birth cer­
tificate becomes more than a record of birth, it 
becomes a permit for birth. Births ... are not 
permitted unless an old life is taken out of cir­
culation. Each person is entitled to the right to 
a life. This is the new Bill of Rights. Upon death, 
this right forms part of a man's estate, perhaps 
the most valuable part." 

He suggests, however, that "in its first joint 
act" the world will limit its population, perhaps 
to 12 billion. 

Population Control 
Control of numbers is increasingly possible, at 
least technically, and is considered by many to 
be increasingly necessary. Aldous Huxley, one of 
the pessimists, suggested that the coming era 
would be known not as the Space Age, but as the 
Age of Overpopulation: "In the race between 

human numbers and human resources, time is 
against us." He foresaw overpopulation a_s con­
tributing to the continued worsening of the lot 
of the average man, and to the growing spread 
of totalitarianism. 

Another grave warning came from Eugene 
Black, former president of the World Bank, in his 
1961 annual report to the United Nations: "Unless 
population growth can be restrained, we may have 
to abandon for this generation our hopes of eco­
nomic progress in the crowded lands of Asia and 
the Middle East." John Fischer, Editor of Harper's, 
comments: "He might have added Latin America; 
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and he should have noted that, in the next gen­
eration, these hopes will be slimmer still." 

Death control can be provided by even the 
poorest government, by a few technicians, Huxley 
wrote in 1958, in Brave New World Revisited· 
but birth control, by contrast, must depend o~ 
the cooperation of an entire people. (And in 
1958, he could write, "'The Pill' has not yet been 
invented.") It was in his own Brave New World, 
however, that population of the world was cal­
culated and maintained at a fixed figure-just 
under 2 billion, incidentally; or what it was in 
1932, when that book was published. 

We are closer to Brave New World today than 
Huxley suspected. In 1966, a World Methodist 
Conference in London found itself viewing with 
alarm such dreaded solutions to the population 
explosion as a massive sterilization by a police 
state, or such politically expedient measures as 
adulterating an enemy's water supply to prevent 
births for several decades. (In fact, it has been 
suggested that, in India, contraceptive agents be 
added to a widely used staple, such as grain or 
salt.) At the conference in London, however, one 
theologian urged that the Christian churches 
"find one voice to say unequivocally that all the 
children of man were equally entitled to sit at 
God's table." 

In the eyes of some, however, if there are 
more people in this world, it will only permit 
more of them to stand on God's breadline, or, 
in poorer countries, to starve outside God's empty 
granary. Technical means for food production 
seem to be possible; but distribution is another 
question. It is Buckminster Fuller's thesis that 
the world's resources, if properly harnessed and 
distributed, could feed 100 per cent of the world's 
people, not 44 per cent as at present. (His World 
Resources Inventory assumes a world population 
of 6 billion by the year 2000.) 

Theodore Gordon, in The Future, suggests that 
completely synthetic food is a possibility; the 
Rand report states that ocean farming will be-

come so important that the ocean bottom may be 
colonized and annexed as territorial property by 
the nations of the world. Gordon predicts a 
"central hunger-control agency" to assimilate all 
data for predicting world-wide food requirements, 
production, and availability; Rand suggests the 
likelihood of state-operated "missions" guar­
anteeing the right to eat. 

Death Control 
Quite simply, there will be more mouths to feed 
because more of those born will Jive longer. Re­
cent medical advances, remarkable as they are, 
will be pale compared to the bright dreams and 
expectations of the future. 

John McHa\e, a colleague of Buckminster 
Fuller's, estimates that more Jives have been 
saved from premature death in the past 30 years 
"than have been Jost in all the wars in all his­
tory." And Fuller leads off a list of future trends 
with the prognostication that medical science 
will develop the "continuous" or "deathless" 
man, whose diseases are curable and whose 
organs are transplantable. 

Age-old diseases will give up their secrets, 
and their threats. Cancer will very likely be 
solved by 1984 (a somewhat arbitrary prediction, 
to be sure-a date that commemorates Orwell's 
novel and was used by the magazine New Scien­
tist when it asked symposium participants to 
discuss The World in 1984). 

What will happen when the natural equilibrium 
between man and viruses is disturbed? Anti­
biotics can create new pathologies, writes the 
physiopathologist Zenon Bacq in The World in 
1984. The finding that bacteria are indeed learn­
ing to fight antibiotics was announced in the 
summer of 1966-affirming what researchers 
had suspected as early as 1959. Among other 
hazards of the future are the dangers of increased 
insecticides and fungicides, of increased radi­
ation, and of increased industrial pollutants in 
the water and atmosphere. 

There will be increasing open-heart surgery of 
the type that made medical history in Houston 
in 1966. Replacement of organs will be common­
place, limited only by the availability of undis­
eased replacements. A shortage of organs is in­
evitable, says Zenon Bacq. How will the scarce 
items be distributed, asks the economist Robert 
Theobald. Who will be entitled to the prolonga­
tion of life? Artificial organs made of plastic or 
electronic components will be likely within 10 
or 20 years, predicts the Rand panel. And Theo­
dore Gordon makes this startling statement: 

"If scientists are correct about the universality 
of the [genetic] code [that is, that the same 
code holds for all organisms from the largest 
sequoia tree to the smallest virus] ... spare 
hearts or livers can be grown in the laboratory 
and adjusted for compatibility with any body. 
Amputees may grow new limbs." 

Old age will become one of the greatest medi­
cal problems. Perhaps degeneration is not "nat­
ural" but is due to extraneous causes, speculates 
Sir John Charles, Consultant Director of the World 
Health Organization. One-quarter of those in­
volved in the long-range forecast by Rand expect 
that, by the year 1995, there will be chemical 
control of aging, and a life span 50 years greater 
than now. Or, if not by chemical means, then by 
freezing or by drugs it may be possible to trick 
the human metabolism into a slowed-down state 
resembling hibernation, to slow the aging process 
so that bodies would age, for example, only one 
year for every 10. 

Freezing, in fact, is an extremely potent 
weapon of the future against disease-perhaps 
against death itself. There have been experiments 
in which animal brains were revived after near­
freezing storage, having been isolated from any 
Jiving body for six hours; to the researchers, this 
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suggests at the very least a breakthrough in the 
possibilities for brain surgery (at normal tem­
peratures, brain tissue cut off from the blood 
supply begins to deteriorate after three minutes). 

There is already a Cryonics Society of New 
York, Inc., which enlists members ($25 initiation 
fee, $10 annual dues) who wish to be frozen in 
liquid nitrogen at a temperature of -320 F imme­
diately following clinical death. Their belief is 
that bodies so frozen can be reanimated some­
time in the future, using the then-greatly-ad­
vanced techniques of medical science. Immor­
tality would seem to be just over the next hill. 
And the hill is a long way from the hill of 
Calvary, where Christ gave up the ghost. 

How are we to think of death? The legal defi­
nition has already been revised, according to the 
findings and potentialities of medical science, 
from the cessation of heartbeat to the cessation 
of electricity production by the brain. And the 
physical definition of death now includes three 
levels: clinical or medical death, which is the 
cessation of heartbeat and breathing; biological 
death, which is the degree of damage from which 
a body cannot be revived; and cellular death, 
which is the irreversible degeneration of indi­
vidual cells (a state not usually complete-at 
oresent-until at least two days after clinical 
death). 

What will be the attitude of men toward a 
death that is perhaps less likely, less threaten­
ing, less necessary? What new freedoms will life 
permit? What new license? At the very least, a 
mn will consider himself deprived of the most 
b"sic of his rights, if the advances of medicine 
and the life sciences are not universally acces­
sible. 

Space for All? 
Is there room for a vast increase in numbers? 
Or are there unbearable tensions and unmitigable 
hostilities that would be unleashed by overcrowd-

ing? Experiments on rats who suffer under the 
stress of overcrowding should give us pause. The 
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breakdown of the human personality as we know 
it, the breakdown of the social order as we know 
it, are suggested from such experiments. 

Robert Ardrey, in his book African Genesis, 
tells us th;;t the instinct to gain and protect 
territory is powerful and persuasive among 
animals. It is a thing apart-separate from the 
instincts of sex, protection of the young, defense 
against the predator, struggle for a food supply 
-and is almost universal among animals. There 
might be lessons here for man, who is evolved 
from animal, and who, in Ardrey's words, can 
never fully "deny, suppress, or abandon" the in­
stincts that constituted "a part of the original 
human bundle." 

It can be argued that there is plenty of room 
for a vastly increased population to indulge in 
its varied drives to maintain and defend territory. 
The interior of Australia is almost unsettled, for 
instance; so is northern Siberia. But will man 
settle willingly in great numbers in such inhos­
pitable places? As the fabric of society grows 
more complex, the large existing centers may 
well become the larger geographical centers of 
our lives. 

Centers of population need not be tied to 
waterways, as in the past, of course, or to agri­
culture, or even to fresh water supply, as man 
learns to desalinate the sea, grow his food apart 
from the land, and find new ways of transporta­
tion and communication. Theoretically, man could 
live in the southern desert, in the northern tun­
dra, in the polar regions-and underwater. We 
can assume that the technology will soon permit 
his subsistence in even the most hostile environ­
ment. Whether he will actually be subjected to 
hostile or unusual environments depends, if he is 
free to choose, on his adventurousness and on 
the lure (or repulsiveness) of existing centers 
relative lo unborn cities; if he is not free, it 
will depend on the persuasiveness or forceful­
ness of those who control him. In any case, the 
drive for territory of his own. breathing space 
for the individual and his group, can be expected 
to continue lu play 2n important part in the 
affairs of men. 

Is it possible that man, acting like the musk­
rat, would exile surplus ;nemb~rs from the home­
land to insure his own survival? Will the moon 
become a colony for the world's misiits, criminals, 
adventurers, heretics? According to the Editor of 
Harper's: "Other planets? No. None in our solar 
system will support human life, and not even the 
most imaginative scientist has ever suggested 
that we will ever be able to export people in 
substantial numbers to other solar systems." 
Many such a categorical statement in the past, 
dropped from greater heights than "The Editor's 
Easy Chair," have been proven wrong. 

Work 
Another crisis is upon us-one that involves not 
an increasing population and the means of feed­
ing them, but the problem of providing them with 
the economic means of self-support. Just as the 
Industrial Revolution brought with it a new view 
of man as an economic and social animal, so the 
Technologicai Revolution will be equally or even 
more profoundly disturbing to individual and 
social values. "The machines are not simply a 
technological fact but the stuff of a spiritual 
crisis as well," comments Michael Harrington, 
author of The Other America and The Accidental 

Century, and chairman of the board of the League 
for Industrial Democracy. 

"The U.S. will have the capacity to install a 
productive system based primarily on machine 
power and machine skills within the next two 
decades," writes economist Robert Theobald, in 
Free Men and Free Markets. Automation has al­
ready taken its first steps. A survey of manufac­
turers disclosed that, in 1963, 19 per cent of all 
new investment was for automated equipment, 
while in 1959 the figure was only 12 per cent. 
In the past, a worker could be replaced at a ccst 
of about three times his annual wage; at present 
the cost is, in many cases, only a fraction of one 
year's wages. And automation will come of age 
despite all efforts by organized labor to forestall 
it. In fact, says Theobald, their efforts will prob-
2bly act ultimately in favor of automation; a re­
duction in hours worked-in the hopes of spread­
ing the remaining work around-will increase the 
payment per hour, and thus tend to favor invest­
ment in machinery. Labor-management strife will 
also hasten industry's investment in machinery; 
a machine may suffer a breakdown, but it does 
not decide to go out on strike. 

Among the many developments due in auto­
mation: 
D Macy's is reported to be trying out its first 
electronic salesgirl; she dispenses items and 
makes change, and is fairly courteous. 
D "Much ot what now appears to be creative 
barrier-breaking 'research and development' is, 
in fact, routine work done by mediocre scientists 
and engineers." These too, will be replaceable, 
states Donald Michael in Cybernation: The Silent 
Conquest, a report for the Center for the Study 
of Democratic Institutions. 
D Medical testing will be automated, with com­
puters spotting irregularities among thousands 
of electrocardiograms, for example, and bringing 
these to a specialist's attention. 
D A centralized Government dossier, the news 
Gf which raised such a furor this past spring, 
wili contain all relevant facts about an indi­
vidual, and per hap~ some that are not so relevant. 
D Cash will no longer be used in transactions 
of the future, Gordon suggests, be:~g supplanted 
by a single, centralized record s;·stem. 
C The business of government at every level 
will become the business of computers, prediGts 
Life magazine. With computers, "a great many 
of the unused facts that pile up in a bureaucracy 
are suddenly becoming usable and accessible." 

All this, of course, is in addition to the 2uto­

mation of production, of which we now see oniy 
the beginnings; it has been estimated that the 
steel and auto industry, if fully automated today, 
could increase output 100 times. And the auto­
mation of clerical services, also only in its in­
fancy, will increase a hundredfold the quantity 
of items we are honor-bound not to fold, spindle, 
or mutilate. In general, computers will be used 
to manipulate all kinds of symbols-words as 
readily as numbers, even fingerprints. It is true 
that computers can do only what they are pro­
grammed to do, but they can be programmed to 
behave adaptively, and to improve their programs 
on the basis of their experiences. In other words, 
they can learn. 

Automation and Unemployment 
Where does this situation leave the average 
worker? Very possibly out of his job. The glitter· 
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ing world of the push-button future is not all gold. 
It is " a deformed prosperity," says Michael Har­
rington, "benign for corporations, malignant for 
millions of workers." 

It could mean a "complete breakdown of our 
present socioeconomic system, with a growing 
percentage of the population exiled from the 
abundant economy," writes Theobald. Unemploy­
ment and under-employment are rising in the 
poorer countries, too, he points out. 

Is automation a threat or a promise? There is 
disagreement about the nature of the potential 
unemployment problem. On the one hand, Theo­
bald foresees a future in which 2 per cent of the 
population, at the upper administrative and exe­
cutive levels, could produce all the goods and 
services needed to feed, clothe, and maintain 
society. Dr. John C. Fischer, of TEMPO (General 
Electric's Center for Advanced Studies) says that. 
before the end of the century, more than half of 
the voting population will be "unemployed." But 
U.S. News and World Report predicted (in 1963) 
that the U.S., by the year 2000, will have two 
times the present number of job holders, working 
an average work week of 31 hours. (Their popula­
tion projection was 350 million.) 

The facts of the present day are these: The 
Federal Government in 1964 estimated that auto­
mation wipes out 35,000 jobs a week, or 1,800,000 
a year. (It takes 35,000 fewer workers each week 
to turn out the same amount of goods and services 
as last week.) 

There are far fewer agricultural workers today 
than ever before; 90 per cent of the work that 
would have been done by men in 1900 was being 
done by machines in 1965. And it is estimated 
that this human labor, too, will decline. There 
were 4 million farmers in 1960; Roger Revelle, 
writing for The Commission on the Year 2000, 
estimates that there will be less than 2 million 
farm workers at the turn of the century, culti­
vating Jess land and growing more. (It has been 
suggested that agricultural work of the future 
may be done by domesticated and trained animals 
such as monkeys; these are tasks that need little 
intelligence but cannot be done by machine.) 

The theories about unemployment are varied. 
"It is possible," argues Robert Solow, "that any 
particular burst of technological progress will 
carry along with it the extra demand necessary 
to keep extra unemployment from appearing. It 
is also possible that it will not. An increased 
capacity tor output is not the same as an actual 
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increase in output." Automation will not neces­
sarily increase unemployment. 

Peter Drucker, Chairman of the Department of 
Management at NYU's Graduate School of Busi­
ness, goes further. Automation will not cause 
unemployment, he writes in The Promise of Auto­
mation. "Men will be needed behind the scenes 
in new, highly skilled jobs-as machine builders, 
machine installers, repairmen, controllers of 
machinery and of its performance, and program­
mers. . . . Mass production upgraded the un­
skilled laborer of yesterday into the semiskilled 
machine operator of today-and in the process 
multiplied his productivity and income. In the 
same way. automation will upgrade the semi­
skilled worker of today into the skilled and 
knowledgeable technician." As Norbert Wiener, 
the author of Cybernetics, stated, automation will 
lead to the "human use of human beings"-man 
using his ability "to think, to analyze, balance and 
synthesize, to decide, and to act purposefully." 

Opposing this view is A. J. Jaffe, Director of 
the Manpower and Population program at Colum­
bia University's Bureau of Applied Research. 
Automation does not require that workers have 
more schooling; the number of jobs that dropouts 
can do is increasing more rapidly than the num­
ber of dropouts. As of 1960, he reports, high­
school dropouts comprised at least half of the 
employed labor force. Theobald disagrees with 
this view. The unemployment rate of the unskilled 
is not declining he says; they are simply dropping 
out of the labor force and turning up in the vast 
increase in welfare cases. 

One-third of the Rand panel expects that auto­
mation will bring social upheaval, but the majority 
feels that countermeasures, whether preventive 
or therapeutic, will forestall severe social dis­
ruptions. Their countermeasures are of special 
interest, particularly in the discrepancies be­
tween effectiveness, desirability, and probability. 

The prospect of new jobs, which is the top 
consideration on the Rand list, is mentioned by 
many other commentators. "Our scarcity is one 
of market-supported jobs," says Theobald, "not 
of work that needs to be done." And from Theo­
dore Gordon comes the thought that, "With in­
creasing automation, man won't sit idle in hedo­
nistic leisure" (not if Gordon has anything to say 
about it); he will look for new tasks to perform. 
As work recedes from the direct confrontation of 
man and nature, it proceeds along a defined scale, 
says Michael Harrington. The primary activity is 
agriculture; the secondary level is industry; the 
third, services; the fourth, training and human 
care. The "striking aspect" of the 1964 report 
of the Senate subcommittee on Employment and 
Manpower is "the idea that the human care of 
human beings is an economically significant 
undertaking." It is a fairly new idea, says Har­
rington; the subcommittee called it "a manpower 
revolution." 

Theobald sees three main areas of work in the 
future: (1) politics, and the development of a 
good community (we will still be as "cussed" as 
ever, and our problems of group living will be 
able to use all the attention we can give them); 
(2) care of the human being-h1s I ife-long educa­
tion, for example, and true entertainment; and 
(3) all the aid that undeveloped countries can 
absorb. 

An "obvious solution to unemployment," com­
ments Donald Michael, a social psychologist and 

Resident Fellow of the Institute for Policy Studies 
in Washington, is a public works program, sup­
ported overtly by Government. (Covert support is 
now given to the weapons industry, he contends. 
since there is no other market for their projects.1 
Another approach: Export blue- and white-collar 
workers to nations needing their talents, a pro­
posal that parallels the "WPA-type" programs of 
the Rand report. 

Many others have come forward with the other 
suggestions on the Rand list. and to some extent 
there is already serious discussion of early re­
tirement, sabbatical leave, longer education (and 
later entry into the labor force), and periodic 
retraining as means of making do with a diminish­
ing number of jobs. Some suggestions are on the 
order of Chrysler's recent action: By raising relief 
time (breaks in the workday) from 34 to 36 
minutes, 1000 new jobs were created. 

Work is not actually being abolished, according 
to Michael Harrington, but the possibility sug­
gests itself in the "middle historical distance." 
Economist Robert Heilbroner agrees. Longer edu­
cation and shorter work weeks are only pallia­
tives; eventually human labor will be "redundant.'' 

An Elite 
But before mankind settles back on its haunches. 
there are other aspects to the problem. By 1975. 
argues Theobald, "If you do not have direct ac­
cess to a computer, you will not be in the de­
cision-making circuit." Harrington is very much 
concerned about the effect this will have on 
society; he discusses the danger of totalitarian­
ism in a dictatorship of the programmers, and 
the absence of any dialogue between a highly 
educated few and the passive consuming masses. 

We will have a "new middle elite: the engi­
neers, operations researchers, and systems 
analysts," says Donald Michael, when middle­
management work is done increasingly by com­
puters. Eventually, the whole social pyramid will 
be standing on its head, or twisted completely 
out of shape, with the middle at the top and no 
one at the bottom. Goals will be set by teams of 
specialists. The thinking of scientific and tech­
nical experts will become increasingly incompre­
hensible to the man in the street. (See, "The 
Technological Revolution.") 

The leadership of the new society. according 
to Daniel Bell, sociologist at Columbia University, 
"will not rest with the businessmen or the cor­
poration as we know it (for production and most 
other elements of industry will have become 
routinized), but with the research corporations, 
the industrial laboratories, the experimental 
stations, and the universities." 

There will inevitably be an "upper labor force" 
and a "lower labor force," thinks Lundberg. We 
have always had an elite in America, whether 
we have formally acknowledged it or not. Instead 
of the present elite, though, which he defines as 
including "stars, experts, big shots, champions, 
and heroes," the average man of the future may 
find himself facing an elite consisting of people 
he can neither understand nor identify with. 
Even their language will be different. 

Abundance and Security 
In the new world of abundance, further social 
change is imminent. Our existing socioeconomic 
system is outmoded by abundance, Theobald 
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feels. The constraint on what we produce is not 
our inability to turn out more goods and services, 
but our unwillingness to allow people to buy 
them. The 1960 census revealed that 20 per cent 
of families in the United States received only 5 
per cent of the total income-annual incomes 
below $2800. Unless we abolish poverty, we may 
destroy prosperity. The traditional penalty tor 
severe overproduction-a world-wide slump-is 
possible within a brief period of years, thinks 
Theobald. He recognizes in Henry Ford's historic 
and revolutionary $5 day the change from the 
principle of paying a worker the lowest possible 
wage, to the idea of regarding him as a consumer 
who will buy more if his income is sufficiently 
large. 

With this in mind, Theobald proposes that dis­
tribution of income no longer be tied to work. 
A large proportion of the population must have 
resources even if they are not carrying out a 
conventional market job. He suggests a guar­
anteed income as an absolute Constitutional 
right, as an economic floor under each individual. 
He could get more if he were willing to get a 
job, Theobald argues-assuming he could get a 
job. Or he can "opt out of the consumption race 
and do what he believes important" (as long as 
not too many opt out). In addition to this pro­
posal, which he calls Basic Economic Security, 
Theobald offers a system tor Committed Spend­
ing, whereby middle-class people whose jobs are 
computerized would receive a somewhat higher 
income. 

Architects at this year's AIA convention in 
Denver heard the same basic theory from another 
economist. John Kenneth Galbraith urged that the 
time had come "to reexamine our Calvinist ap­
proach of only helping people to help themselves. 
The one prompt and effective solution tor poverty 
1s a minimum income provided to everyone." And 
W. H. Ferry, vice-president of the Center tor the 
Study of Democratic Institutions, comments, 
"Abundance may compel social justice as con­
science never has." 

The Protestant ethic is doomed, it would seem; 
having helped to create the most productive sys­
tem the world has ever known, it could now 
destroy that system. Michael Harrington sees an­
other paradox in the Protestant ethic: UNESCO 
has just declared that everyone has the right to 
work; and thus, according to Harrington, "The 
Protestant ethic becomes decadent at the very 
moment when it has finally conquered the world." 

Meaningful Work 
Does man have the right to work, the right to 
meaningful use of his energies and talents and 
to feelings of pride and gratification in that 

DECEMBER 1966 P/ A 

work? Demasculinization of jobs, according to 
the World Health Organization, is one of the 
principal factors in the rise of juvenile delin­
quency in the industrial world. In the present 
phase of industrial society, writes Peter Ritner 
in his book The Society of Space, a man "knows 
perfectly well not only that his own contribution 
to the product is tenuous but also that the prod­
uct itself is contemptible." What will happen in 
th0 future-for that matter, what is happening 
right now-when there is nothing he can do that 
1s worth anyone's money to pay him for? It is a 
new idea in our economy that a man may be 
paid just tor being alive, not tor being actively 
productive. The man himself may not believe it. 

We are caught in a dilemma. In Free Men and 
Free Markets, Theobald warns: "The revolution 
of rising expectations. increasing population, 
and consequent social unrest does not allow us 
more than 40 years to achieve a reasonable 
standard of living in the poor countries of the 
world, and this goal will only be reached if we 
take advantage of cybernation." It is becoming 
increasingly apparent that the situation within 
our own country offers the same prospect, and 
the time span may be considerably less. The 
dilemma is that the concomitant upheavals 
caused by cybernation will make the present and 
future abundance a trying time tor many. 

Leisure 
Not the least problem will be leisure. For cen­
turies, we have been told not to "waste" time. 
What will happen when all we must do is spend 
it7 According to Michael Harrington, "It will take 
more ingenuity to live with freedom than it did 
to subsist under necessity." 

There have been numerous suggestions tor 
using the new freedom, and numerous com­
ments on whether the new leisure will be a Good 
Thing or a Bad Thing. 

Among the possibilities: 
=:! Sex will continue to be a major pastime, 
soon aided by a variety of drugs: drugs to in­
crease the pleasures of sensation, other drugs 
to eliminate the possibility of pregnancy, still 
other drugs to make possible sexual energies 
that do not diminish with age. 
.-:::i Drugs will also be used as escape and en­
lightenment. Recalling the "soma" of his Brave 
New World, Aldous Huxley considered it to have 
tour aspects-vision-producing, tranquilizing, 
stimulating, and increasing suggestibility. There 
are already drugs that can cover each of these 
aspects. Yet the "ideal stimulant"-powerful but 
innocuous-still awaits discovery, he wrote in 
1958, in Brave New World Revisited. Laws against 
various drugs would seem to be virtually ineffec­
tive as means of controlling their use and misuse. 
CJ Man's "almost infinite appetite tor distrac­
tions," according to Huxley, will bring a whole 
new series of pastimes into being: In Brave New 
World, tor example, there were "feelies" and 
"centrifugal bumble-puppy." There are new dis­
tractions today, and there will be more tomor­
row. Games. and gambling are expected to 
increase. 
D Home entertainment will reach new heights 
in voltage; it is not unlikely that whole families 
will sit together, each plugged into a different 
medium that can be heard, felt, smelled, seen, 
and/ or tasted by him alone. 
CJ Exploration will challenge the adventurous, 

especially with the new equipment that will make 
expeditions less risky. Mountaintop. ocean-bot­
tom, desert. jungle, and icecap will be visited. 
sounded, photographed, carried off, tamed. 
D Voyages to the moon will be commonplace. 
Werner von Braun foresees lavish excursion 
hotels on the moon. and a regular transport sys­
tem between earth and the other planets. 
L' For those who stay at home, there will be a 
renewed interest in handicrafts, believes Theo­
dore Gordon, as human products become more 
valuable in comparison with the products of a 
machine culture. 

Bleakness or Blessing? 
Paul Goodman, in an essay titled "The Mass 
Leisure Class," regards the new leisure as less 
than a blessing: 

"We cannot understand the problem of our 
leisure in isolation from the work that it is leisure 
from. We must remember that when people had 
less leisure, they had different jobs that gave 
them a different attitude toward what leisure 
they did have .... For most men. there is no 
man's work, and also therefore no man's play." 

The one goes with the other; tor Goodman. the 
Calvinist ethic is essentially true, and the Beat 
Generation illustrates the pattern of work and 
leisure when one of the terms has vanished. The 
Beats are only at leisure-"They are On Strike 
with blank sandwich boards." Mass leisure. ac­
cording to Goodman, threatens us with a grave 
problem. The Greeks. sensibly, had more than 
one word tor it, he says; leisure was defined as 
a serious activity without the pressure of neces­
sity; another ".'Ord was needed to describe playful 
amusement to pass the time. 

Dennis Gabor. British electronic physicist, is 
also worried. In his essay "Inventing the Future," 
he suggests that work which is not necessary to 
sustain life may have to come back as occupa­
tional therapy. He views with alarm "the night­
mare of a leisured world tor which we are 
socially and psychologically unprepared." 

Michael Harrington, too, sees the possibility 
of "a degrading leisure, as society's substitute 
tor a degrading work." 

Marya Mannes, another social critic. writes 
that "the more people attain the good things of 
life, the less good resides in these things. Easy 
access to wilderness spells its ultimate taming. 
The multiple sharing of privacy and natural 
beauty foretells their erosion. We have created 
too many people and taught them too little, and 
this is one way we pay tor it. Our children will 
pay even more." 

In an overpopulated world. where will man go 
tor solitude, one of the basic necessities of any 
true regeneration? No one has an answer. Few 
even raise the question. 

But there are optimistic thinkers: Richard 
Farson, Director of Western Behavioral Sciences 
Institute, in La Jolla, California, sees the "Right 
to Leisure" as an important part of our new Bill 
of Rights. Play will be different though; it will 
have to be fulfilling. Economist J. K. Galbraith 
wryly suggests that we cannot be sure idleness 
is quite as demoralizing as has always been 
imagined: "Are we certain that abundant leisure 
is bad tor the poor but good for the comfortably 
well-to-do?" To S. Chandrasekhar, Indian physi­
cist writing in The World of 1984, "Leisure breeds 
a certain amount of healthy skepticism, which is 
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necessary for the stability of a good society." 
Will everyone in the society be entitled to the 

same leisure? Donald Michael suggests that at 
least one group will have no more leisure than 
now-the professionals-and that the elite of 
society will have to forego its leisure, sacrificing 
it for the title of "social servant" and for the 
other rights and privileges of that class. 

Herman Kahn, the mathematician and founder 
of the Hudson Institute, whose book On Thermo­
nuclear War has brought the expression "thinking 
about the unthinkable" into our vocabulary, sug­
gests that, in the year 2000, Americans will be 
living an aristocratic form of life, training chil­
dren to enjoy themselves, to dance, to eat, to 
sing, to play music (and not, presumably, to 
think about anything- thinkable or unthinkable). 

"There will be lights everywhere, except in 
the mind of man, and the fall of the last civiliza-

lion will not be heard above the incessant din," 
writes Sir Herbert Read. 

Education 
The full promise of leisure will depend on edu· 
cation. And education, in fact, will be one of the 
leading pastimes. The Rand Corporation con· 
sensus is that education will become what it 
calls a "respectable leisure pastime" sometime 
between the years 1974--85. 

To many thinkers, education in the computer­
ized world will not be simply a pastime but a 
necessity. Says Theobald: "The uneducated soon 
may not only be unable to get jobs but also un­
able to function in the society." According to 
Michael Harrington, in The Accidental Century, 
"The idea of a continuing and liberal education 
is no longer a special utopia of the intellectuals. 
It is a necessity of the society." He sees edu­
cation as becoming a basic industry, as central 
to the political economy of the future as mass 
production was to the past. Peter Ritner, in The 
Society of Sµace, suggests that the Technological 
Revolution is "another way of saying that a great 
many men are going to have to go to school their 
whole lives long .... Modern life is a school in 
a sense that simpler ages never needed to 
understand." 

The tasks are enormous. In the world as a 
whole, according to UNESCO, 40 per cent of the 
children have no schooling at all; 700 million 
adults are illiterate. In our own country, nearly 
one-third of our youth are without the high­
school education that the skill-level of the society 
now requires as a minimum. Allan Cartier, vice­
president of the American Council on Education, 
estimates that the college-age population in the 
U.S. in the year 2000 will be three to four times 
what it is today, with junior-college enrollment 
accounting for a large one-third of the total. 
According to one educator, universities will be 
larger, and the largest will have become self-
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contained cities, with up to several liundred 
thousand students. In the view of others, educa­
tion will be a life-long experience. With the 
accelerating rate of change, man may have to 
retrain and adapt to a new life several times 
during his new, longer life. Education will be 
highly differentiated between professionals, 
skilled technicians, and the unskilled, believes 
Donald Michael. The lines will be drawn earlier 
in life, and the demarcations may perhaps be 
permanent. 

Different Attitudes 
By the year 2000, the attitudes toward educa­
tion may be totally different from what they are 
today. Richard Farson lists one of the basic 
rights of future man as the "Right to Study," 
and suggests that we will study not as prepara­
tion, but as experience; in recent years, the 
emphasis in education has been entirely on the 
cognitive side, but in the future we will have to 
have human development-education in the affec­
tive side of life. Alvin Eurich, President of the 
Aspen Institute for Humanistic Studies, believes 
that the economy of abundance will make us less 
concerned with strictly professional or voca­
tional aims in education. The year 2000 will see 
less time spent on acquiring skills and factual 
knowledge; more on developing wisdom and 
dealing with ideas. 

By then, we can expect to know a great deal 
more about how knowledge is acquired. The 
startling conclusion of Benjamin S. Bloom, in 
Stability and Change in Human Characteristics, 
is that half of all the growth in basic intelligence 
takes place between birth and age four. The 
next 30 per cent increase in intelligence is made 
between the ages of four and eight. Between 
eight and seventeen, when the child is of school 
age, intelligence increases only about 20 per cent. 
In other words, as much intelligence develops in 
the first 4 years of life as in the next 13, and 
there is very little growth after 18. John McHale 

suggests that, with this knowledge, we would do 
well to reverse our present input of personnel, 
funds, and energy, directing them toward the 
early years of childhood. He suggests that 
mothers (or other persons in charge of the edu­
cation of the very young) should perhaps be paid 
more than college professors. 

Less new and startling, but equally important 
for educational methodology, is the knowledge 
that control through punishment is far less effec­
tive than control through reward. Aldous Huxley 
understood this well, in the insidious subtleties 
he imagined in Brave New World. And B. F. Skin­
ner, professor of psychology at Harvard, created 
his controversial Walden Two eniirely on the 
principle of reinforcement by rewards rather than 
punishments. The experiment he describes in this 
utopian novel, which combines science with 

benevolence toward human beings, is not far from 
a system that uses science for tyrannical ends. 

New Techniques 
Specific techniques in education are certain to 
differ quite radically from those prevalent today. 
D Educational TV will be commonplace, and "cor­
respondence courses" via radio and TV will in­
crease vastly. Live lecturers will be as dead as 
the dodo bird. 
D Libraries will be mostly on microfilm, and prob­
ably "computer-linked." 
[1 Programmed learning will be widespread, en­
abling the individual to study independently at 
his own rate, to learn a subject according to a 
well-established system, to participate actively 
and responsively at each step, and to know im­
mediately whether or not he is right. Teaching 
machines at present teach only specific knowl­
edge, but eventually, according to one psycholo­
gist, people will sit before equipment that teaches 
how to make a decision quickly, how to handle 
a committee meeting, and how to improve-er 
worsen-a family quarrel. 
C One manufacturer, Electronic Futures, Inc., 
sees the development of a "home learning 
center" for the new instruction aids. McHale 
anticipates this too, and finds nothing new in 
the concept. "The home/family dwelling for most 
people, in most of recorded history, was the 
prime educational environ, and remains so for 
almost all people in their earliest and most 
crucial years." 
[1 It is feasible that we may have our own family 
newspapers, printed from vast central store­
houses of news, with only such information as 
is immediately pertinent to our needs. We can 
expect to see numerous attempts to handle the 
"communications overload" as it steadily grows 
more serious. 
c Because of the negative acceleration of rates 
of learning, as expressed in the findings of 
Benjamin Bloom, there will be increased atten­
tion to infants. Charles Decarlo of IBM suggests 
that, "Because later learning rates can be im­
proved by early sensory stimulation, there is 
need for nursery equipment that will help the 
infant to develop those senses. This development 
could be accomplished by a controlled program 
of sensory stimulation, one which would involve 
the infant gradually and gently and with cautious 
concern for his well-being." In particular, Decarlo 
suggests "a TV-like unit, with appropriate pro­
gramming, for the one-year-old and the attending 
adult. Such a unit could encourage the child in 
the identification of objects and aid in the 
beginning of speech." Newsweek magazine reports 
that a talking typewriter is already in use, and 
suggests that four-year-old children can write 
sentences with it. The developer of the machine 
believes that children as young as two-and-a-half 
could be receptive to this technique. 
D Aldous Huxley cataloged a series of techniques 
in Brave New World Revisited that are on the 
horizon: subconscious persuasion (which works 
best on children and the sick), subliminal projec­
tion (which he neglected to include, he confesses, 
in Brave New World), hypnopaedia, or sleep­
teaching (which works about as well as hypnosis 
-that is, it is successful on about one-fifth of 
the population). What is learned under the stress 
of "brainwashing," he reports, cannot apparently 
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be deconditioned. "Universal infant conditioning 
is still a few generations away," he wrote in 1958. 
D Only a little more than one generation away 
-or by 1997, according to the Rand forecast­
is the 50-50 chance of having information re­
corded directly onto the brain. 

Is there a limit to the knowledge man can 
acquire? It is a tempting question. Peter Drucker, 
in Landmarks of Tomorrow, writes: "There is no 
danger that man will ever run out of ignorance; 
on the contrary, the more we know, the more 
we really know how little we know-in all areas 
of knowledge, in all sciences and all arts." He 
continues with this cautionary statement: "We 
cannot say any longer, 'Knowledge is truth,' or 
'All power corrupts.' We must accept new propo­
sitions: Knowledge is power and power is 
responsibility." 

Human Nature 
A recent ad in a scientific magazine shows a 
little boy studying. The copy reads, "He has three 
times as much to learn as you did; can he learn 
three times as fast?" 

This raises various questions about the nature 
of the human being. Can the physiological and 
psychological processes involved in learning, for 
example, be changed? What is man's relationship 
to the animal world, from which he has evolved? 
And what is his relationship to the machine, 
which he himself has created? 

There is much research now going on into 
the physiological and psychological nature of 
man, the sapient animal. It is more than likely 
that man's thought processes, as well as his 
instinctual processes, will be capable of being 
controlled to a significant extent. The agents of 
control are various-drugs, electronics, and such 
new sciences as "behavioral engineering." 

Research into Behavior 
Holger Hyden, a Swedish neurobiologist who has 
microanalyzed single brain cells, poses a molecu­
lar theory of memory and learning. He has found 
that, when the brain is stimulated by some form 
of learning exercise, the rate of RNA production 
is greatly increased. (RNA is ribonucleic acid, 
which, with DNA, or deoxyribonucleic acid, is one 
of the two intricate chemical compounds found 
in every living cell; DNA transmits genetic in­
heritance, while RNA appears to act in shaping 
some 100,000 varieties of proteins, the essential 
constituents of all living cells.) Further, some of 
this RNA differs chemically from RNA in the 
neurons of unstimulated animals. Newly acquired 
learning seems to be encoded in these different 
protein-making molecules. (For a discussion of 
RNA, see, "The Scientific Revolution.") 

David Krech, psychologist at the University of 
California, has demonstrated in experiments on 
rats that, when exposed to a stimulating learning 
environment, their brain structure differs in 
physical and cellular make-up from those not so 
exposed. He suggests, "When the final story of 
the role of the brain in learning and memory is 
written, it will be written in terms of both 
chemistry and anatomy.'' 

In a controversial series of experiments in 
1962 by James V. McConnell, a psychologist at 
the University of Michigan, worms that were 
taught to avoid an electric shock by contracting 
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on a signal from a flashing light, were chopped 
up and fed to control worms; learning, apparently, 
could be transferred by feeding the RNA-enriched 
brains to untutored animals. A similar experiment 
between rats and hamsters suggests that learn­
ing may be transferable from species to species. 
The conclusions have been contested, however, 
by other scientists who have repeated the experi­
ments and have not obtained the same results. 

Abbott Laboratories has developed a simple 
chemical compound that speeds up the produc­
tion of RNA in the brain; initial reports on animals 
are favorable, with treated rats learning four and 
five times faster than untreated rats. The drug 
is currently being given to a group of pre-senile 
humans. A memory-enhancing drug would seem 
to be a possibility, although experimenters are 
hesitant to predict its precise effects. The possi­
bility exists, however, that the general IQ level 
might be raised considerably and the aging 
process decelerated similarly. 

Drugs, in general, will be widely used in the 
control of human behavior. B. F. Skinner writes: 
"In the not too distant future, the motivational 
and emotional conditions of normal daily life will 
probably be maintained in any desired state 
through the use of drugs." An article in Life 
magazine, entitled "The Chemical Mind­
Changers," itemized the existing drugs under 
headings of hallucinogens, euphoriants, depres­
sants, cataplexogenics (drugs causing muscles to 
disobey), disinhibitors, chronoleptogenics (drugs 
distorting one's sense of time), and confusants. 
A surprising discovery with certain antidepres­
sants was that, when administered to depressed 
patients, the drugs had the expected effect; but 
when given to healthy people, the drugs produced 
a sharpening of mental faculties, with a greatly 
reduced need for sleep-in other words, a great 
increase in "psychic energy" resulted. 

Electronic brain research by Dr. Jose Delgado, 
a physiologist at Yale, has uncovered the areas 
of the brain controlling fear and the sexual drive. 
In one experiment involving a bull, he placed 
electrodes deep in its brain, and, using a remote­
control transistor radio, he controlled its actions 
in the bullring. And, using this same remote 
control device, he has "turned off" aggressive­
ness in monkeys and altered their behavioral 
patterns. 

In an address at the American Museum of 
Natural History, in 1965, Dr. Delgado reviewed 
recent findings in the entire field. Brain stimu­
lations during surgery, or with electrodes im­
planted for days or months, have blocked the 
thinking process, inhibited speech and movement, 
or in other cases have evoked pleasure, laughter, 
friendliness, verbal output, hostility, fear, halluci­
nations, and memories. He summarized: "Indi­
vidual and social behavior, emotional and mental 
reactions may be evoked, maintained, modified, 
or inhibited, both in animals and in man, by 
electrical stimulation of specific cerebral struc­
tures. Physical control of many brain functions 
is a demonstrated fact, but the possibilities and 
limits of this control are still little known." 
Experiments can be expected to increase apace, 
despite the resistance that Delgado mentions: 

"From its beginning, wiring of the human brain 
aroused emotional opposition even among scien­
tists, while similar wiring of the heart or of the 
bladder has been received enthusiastically. The 
difference in attitude was no doubt related to a 
more or less conscious personal fear that our 

identity could be attacked and that our mind could 
be controlled." 

Mind control is nothing new, of course, but it 
is now being "raised to a science," in the words 
of Aldous Huxley. Manipulation of the instincts 
and emotions has long been possible on a small­
scale basis; but with our new techniques, we 
can now manipulate on a large scale-anything 
from retail advertising to wholesale brainwashing. 

Peter Drucker, in Landmarks of Tomorrow, 
writes: 

"It is common belief today that the sciences 
that deal with man's behavior, such as psy­
chology, have lamentably failed to keep pace with 
the advancement of the physical sciences. This, 
alas, is delusion. We have not, it is true, acquired 
the knowledge to make man better. We have not 
learned much, if anything, to enable man to con­
trol himself. But we have learned how to make 
man worse." 

He cites the various methods man has used, 
and will use, to control or dehumanize others­
terror, indoctrination, lies, thought control, and 
systematic manipulation in terms of reward and 
punishment. 

Peter Ritner, in The Society of Space, mentions 
another method-a situation of "sustained 
stress" that can cause a normal person to be­
come utterly incapacitated. 

Raising behavior control to the degree of sci­
ence, B. F. Skinner constructs an elaborate 
society in his novel Walden Two. Through "be­
havioral engineering," it becomes theoretically 
possible for a utopian society to breed citizens 
entirely without frustrations, without unhap­
piness, with full control of their own aggressions, 
and deriving full satisfactions from their most 
pleasant social relations. They want only what is 
good for them. Critics of Skinner's theory suggest 
that it may sound ideal but it does not sound 
human. 

Our present knowledge of brain chemistry and 
behavior is undoubtedly still at a primitive level; 
so says Sir Francis Crick, British biochemist and 
co-discoverer of the spiral stairway pattern of 
DNA. We are "approximately at the stage of the 
four humors in medicine or of bleeding in 
therapy." What is psychoanalysis, he suggests, 
but "mental bleeding." 

Future of the Machine 
The machine, which has been around a much 
shorter time than the human brain, is another 
unknown quantity. As the machine develops, we 
can expect to revise a number of our basic 
values relative to it. 

Sir Francis Crick discusses a possible "sym­
biosis between machines and men, in which the 
main function of the men will be to reproduce 
and to tend the machines. I myself doubt whether 
we shall reach quite such a stage; nevertheless, 
I am convinced that during our own lifetime we 
will come to associate with very complicated and 
sophisticated machines, and it is going to be 
quite upsetting." He concedes, however, that, at 
present, we do not yet hold conversations with 
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machines, and the machine can so far play "only 
very average chess." (See discussion of com­
puters, in "The Technological Revolution.") 

Herbert A. Simon, of the Carnegie Institute of 
Technology, in his book The Corporation: Will It 
Be Managed by Machines? argues that computers 
behave like morons only because we have not 
learned to communicate with them in anything 
but a moronic language. They can do much more 
than what we have thus far set them up to do. 

In our hands, machines will multiply-and at 
an exponential rate. Buckminster Fuller foresees 
a total of 22 million computers by 1970, 8 billion 
by 1985. He sees no immediate competition with 
man's brain, but finds it "not inconceivable." The 
Rand report mentions, as one of the surprising 
forecasts of the study, that computers will be 
thought of as "colleagues" rather than as serv­
ants or slaves. Rand conceives of a man-machine 
symbiosis by the year 1990, enabling man to 
extend his intelligence by direct electro­
mechanical interaction between his brain and a 
computing machine. Arthur Clarke, noted for his 
science fiction as well as books on science in 
general, anticipates the "cyborg" (or cybernetic 
organism), a body with machines attached to it 
or built into it, by 1990. 

Will the machine replace man in intellectual 
ability? Marvin L. Minsky, professor of electrical 
engineering at MIT, and author of the article 
"Artificial Intelligence" in the September 1966 
issue of Scientific American, illustrates how com­
puters can set up goals, make plans, consider 
hypotheses, recognize analogies. (He describes 
one computer as being not just concerned with 
a mathematical solution but with deriving from 
the language the equations required to solve it. 
The mind-boggling example: "Mary is twice as old 
as Ann was when Mary was as old as Ann is 
now. If Mary is 24, how old is Ann?") And he 
concludes his article with this thought: 

"It is reasonable, I suppose, to be uncon­
vinced by our examples and to be skeptical about 
whether machines will ever be intelligent. It is 
unreasonable, however, to think machines could 
become nearly as in tel I igent as we are and then 
stop, or to suppose we will always be able to 
compete with them in wit or wisdom. Whether 
or not we could retain some sort of control of 
the machines, assuming that we would want to, 
the nature of our activities and aspirations would 
be changed utterly by the presence on earth of 
intellectually superior beings." 

Herbert Simon is another who sees the changes 
that machines will make in our conception of 
ourselves: 

"It is only one step from the problem of goals 
to what psychiatrists now refer to as the identity 
crisis, and what used to be called cosmology. 
The developing capacity of computers to simu­
late man-and thus both to serve as his substi­
tute and to provide a theory of human mental 
functions-will change man's conception of his 
own identity as a species. 

"The definition of man's uniqueness has always 
formed the kernel of his cosmological and ethical 
systems. With Copernicus and Galileo, he ceased 
to be the species located at the center of the 
universe, attended by sun and stars. With Darwin, 
he ceased to be the species created and specially 
endowed by God with soul and reason. With Freud, 
he ceased to be the species whose behavior was 
-potentially-governable by rational mind. As 
we begin to produce mechanisms that think and 
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learn, he has ceased to be the species uniquely 
capable of complex intelligent manipulation of 
his environment. 

"I am confident that man will, as he has in 
the past, find a new way of describing his place 
in the universe-a way that will satisfy his 
needs for dignity and for purpose. But it will be 
as different from the present one as was the 
Copernican from the Ptolemaic." 

Genetic Future 
In the future, man himself may quite possibly 
be different. Although some scientists doubt that 
eugenics will be applied on any appreciable scale 
in the near future, H. J. Muller, professor of 
zoology at the University of Indiana and Nobel 
Prize winner, speaks of "germ-cell banks" and 
"controlled implantation" and "a replacement of 
our long-ingrained proprietary attitude that takes 
it for granted that the children one brings up 
should carry one's own genetic material." Within 
a hundred years, Muller believes that foster preg· 
nancy will be accepted as natural. The union of 
productive cells will take place under a micro­
scope. Cells will preferably come from the long­
deceased, to free those concerned from pressures 
of prejudice. Offspring will be able to obtain 
hereditary equipment entirely from one individual, 

with whom the child would then be genetically 
identical. Skin color will cease to be a defining 
factor among humans, believes Theodore Gordon, 
once scientists have learned the secrets of 
heredity. Skin color would function as a cos­
metic, and he suggests that people might select 
pink, blue, lavender. 

It may be possible in the distant future to 
synthesize new genes, or to graft genes into our 
beings, says the geneticist J. B. S. Haldane. Since 
astronauts do not make active use of their legs 
in space flights, for instance, he suggests that a 
drug like thalidomide could be used to breed men 
well adapted to space travel. He anticipates that, 
in the future, perhaps within 10,000 years, there 
is the real prospect of our species dividing into 
two or more genetically different types, with 
capacities either specially suited for life on 
different planets, or for different human possi­
bilities on this planet. He foresees the possibility 
of their misunderstanding each other, though, 
and of warring. 

But nothing leads more rapidly to extinction 
than becoming genetically uniform or homoge­
nous. Any planning that is done, therefore, urge 
geneticists, must aim at the maximum genetic 
variability in man. And with any "genetic engi­
neering" or "selective sterilization," one must 
wonder who will make the decisions. And more 
important, Quis custodiet custodes? 

Human Relations 
"The way men govern themselves, the way they 
form families, their moral values: these will all 
change, as well they should," writes Theodore 
Gordon, in The Future. "Not one among us would 
say that man has yet found the optimum form 
of government or system of morals." 

How will the Scientific and Technological Revo­
lutions affect our present framework of human 
relations-the individual's relation to his fellow 
citizens, to the state, to mankind in general? 

Individual to Individual 
Among the basic rights of the individual of the 
future, suggests Richard Farson of the Western 
Behavioral Sciences Institute, will be the Right 
to Be Different, the Right to Sexual Fulfillment, 
the Right to Intimacy, the Right to Privacy. 

Predicting the future from a different orienta­
tion, Richard L. Meier speculates that social 
interactions will become briefer and shallower, 
although more frequent. Bonds between human 
beings will be weaker. With walkie-talkie and 
closed-circuit TV, the need for face-to-face con­
tact will be vastly reduced. We will also have 
more difficulty communicating with each other: 
We have different views of reality according to 
our fragmented specialties, and we soon will no 
longer be able to communicate. The suggestion 
that there will someday be a single language 
throughout the world, for instantaneous and 
unambiguous exchange, does not get to the root 
of the difficulty. We already know that it is 
possible for men to use identical words and yet 
be incapable of understanding each other. 

As the world grows "more impersonal and 
difficult to understand, as bureaucracy and 
specialization extend their hold," the home may 
come to be regarded as the ultimate retreat. 
"The autonomy of the home stands in increas­
ingly marked contrast to the lack of autonomy 
outside the home," writes Dr. Michael Young in 
The World in 1984. 

Some feel that the home and family will be 
radically altered. Walden Two, which is fiction, 
to be sure, but perhaps not so far removed from 
fact, suggests that there will be three genera­
tions in the time in which we now have two; 
marriage will take place at age 16 or 17. Home 
will no longer be the place to raise children, 
since group care can be shown to be better in 
many respects than parental care. Husband and 
wife will have separate rooms, for "health, con­
venience, and personal freedom." 

Ferdinand Lundberg, who describes himself as 
a social philosopher, feels that the family as an 
institution is "near the point of complete ex­
tinction." To remedy the situation, he suggests 
a series of programs that seem to be, at the 
worst, meddling, at best, piddling. Among his 
suggestions: education for marriage, complete 
with a manual that must be read and on which 
the parties to the marriage will be tested; and 
social psychologists who would report children 
whose behavior indicated "subnormal" home 
conditions. 

There is also talk of "intelligenic marriages," 
arranged so as to obtain the brainiest offspring. 
And there are computerized dating arrangements 
-Data-Date, The Match Box, and Click-already 
flourishing. W~ are in love with the machine, it 
would seem. 
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Integrity of the Individual 
It is 18 years since Orwell's 1984 was published, 
and another 18 until that fateful year itself 
arrives. Historian John Lukacs, in an article "It's 
Halfway to 1984," writes: 

"We ought to think deeply not so much about 
the growth of the public sectors of the public 
economy at the expense of private enterprise 
(which, at any rate, is no longer very 'private'), 
but rather, about the cancerous growth of the 
public sectors of our existence at the expense 
of the private autonomy of our personal lives." 

We must ask now how to preserve integrity 
of the individual, Aldous Huxley has said. A 
generation from now, he predicted gloomily, it 
may be impossible to ask the question. Motiva­
tion experts have already pin-pointed our most 
deep-seated wishes and fears; children are no 
more than "television fodder," and political 
merchandisers appeal to the weaknesses of 
voters, "guaranteeing that the electorate never 
hears the truth about anything." Huxley recom­
mends "education for freedom," and mentions 
the now-defunct Institute for Propaganda Analysis 
that thrived briefly between 1937 and 1941. He 
suggests legislation against sleep-teaching by 
public officials, against subliminal projection in 
public places or on TV, against antirational propa­
ganda in election campaigns. This will not help 
for long, though; overpopulation and overorganiza­
tion, he feels, will soon change democracy and 
freedom into a nonviolent totalitarianism. We will 
still have elections and parliaments, but the 
show will be run by an oligarchy and its highly 
trained elite. "Nothing has ever been so insup­
portable for a man or a society except freedom 
-nothing except the absence of freedom." But 
there seems to be no good reason why a thor­
oughly scientific dictatorship should ever be 
overthrown, he continues; men and women would 
grow up to love their servitude. 

Men have always been controlled by other men, 
to be sure. B. F. Skinner runs through a list 
that includes "the charlatan, demagogue, sales­
man, bully, cheat, educator, priest." But it is 
likely that the manipulation of men will grow as 
our technological means grow. Mass communica­
tion is not inherently evil, of course, but like 
many other technologies, it can be used to attack 
and manipulate individual integrity. One very real 
problem concerns surveillance. How does one 
suppress or limit use of surveillance by govern­
ment (and private parties)? The legal world may 
come to consider privacy a fundamental norm 
instead of a residual norm; now, only those 
things that are not for some reason pub I ic are, 
by default, private. 

Totalitarianism and Democracy 
Huxley wrote that, by 1978, it would be a "safe 
bet" that all of the world's overpopulated and 
underdeveloped countries would be under some 
form of totalitarian rule. Lundberg thinks dictator­
ships "highly likely" because of the population 
explosion. 

But even the democracies may have their own 
brands of totalitarianism-being ruled by one 
elite or another. There is talk of "the manu­
facturer of consent"-of "voting simulation" in 
which a small sample of voters is selected by 
machine to represent the entire electorate. 
Theodore Gordon asks if, in the future, elections 
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may be decided by "key electors only, chosen in 
advance by impartial computers as the repre­
sentatives of national opinion?" In fact, when 
computers predicted an election result several 
years ago, before the polls were closed, many 
people stayed home, feeling that their uncast vote 
was of no importance. Could a biased use of 
computers be used to swing an election-just as 
some public-opinion polls, one suspects, are 
prejudicially used by some campaigners? On the 
other hand, could an electorate get sufficiently, 
irrationally, mad at the mechanical prediction­
makers, and defy them even to the extent of 
cutting off their own noses to spite their faces? 
But just as there are possibi I ities of a narrowed 
electorate or a mindless one, there are also 
possibilities of a broadened and immediately 
responsive one. The telephone could become a 
voting station, able to transmit public opinion 
or votes instantaneously from the voting public 
to a central government. 

Government 
Who will govern? Lundberg suggests that the 
politician of the future will be no greater than 
the sum of his expert advisers. 

Decisions made with the help of computers 
would be based in good part on computers pro­
grammed with more or less confidential informa­
tion, thinks Donald Michael, a condition that 
already exists today in military matters. Another 
prediction is that government may tend to recruit 
authoritarian personalities, those who are less 
tolerant of ambiguity and the less logical aspects 
of society, who emphasize the logical and ignore 
what cannot be handled statistically (such as the 
social and psychological reorganization following 
a nuclear disaster). 

One possibility, according to Don K. Price, Dean 
of Harvard University's Graduate School of Public 
Administration and author of The Scientific Estate, 
is that, as scientific discoveries become too 
complicated for politicians to comprehend, scien­
tists may form the new governing clique, a cabal 
of secret advisers. (At present, though, many 
scientists take little interest in politics, and 
show little concern even for the ways in which 
their own discoveries may be used.) 

Roger Revelle sees the possibility of the 
government of the future being operated infallibly 
by computing machines. How long, he asks, before 
politicians will become obsolete? 

The political issue, says Michael Harrington, 
is not whether society in the future will be 
collective but in what ways: The dominant social 
trends today are collectivist and therefore anti­
capitalist; bureaucratic and elitist, and therefore 
antisocialist. We are moving toward a bureau­
cratic and collectivist order that is neither 
capitalist nor socialist, Harrington argues in The 
Accidental Century. Aldous Huxley also saw the 
ultimate convergence between "East" and 
"West"; to his thinking, modern technology has 
led to the concentration of economic and 
political power, and· to the development of a 
society controlled-ruthlessly in the totalitarian 
states, politely and inconspicuously in the 
democracies-by Big Business and Big Govern­
ment. In order to survive, we must in the last 
analysis not compete, according to the psycholo­
gist B. F. Skinner. The individual will have to 
abandon competitiveness. 

He may have to abandon individualism, too: 

"Even the job of simply preserving a going society 
will take a level of planning far exceeding any 
of our previous experiences with centralized con­
trol," writes Donald Michael in Cybernation: The 
Silent Conquest. 

Morality and Religion 
What of man's relation to anything beyond him­
self and his own creations? Religion will change 
vastly with the full advent of the Scientific 
Revolution. The "God Is Dead" crisis is only the 
beginning of vast changes in religion. (See, "The 
Philosophic Revolution.") 

As man becomes more able than ever before 
to build a heaven on earth, a gradual decline 
in religiosity can be expected. This dimming of 
religious outlook will be in favor of "the scien­
tific and secularly philosophic," according to 
Lundberg, as we learn more and as our feelings 
of helplessness decline-unless, he adds, there 
is "a particularly destructive war." 

Man can hardly make himself his highest value 
when he feels himself problematic, says Michael 
Harrington. "He will vegetate as long as that 
is permitted; he will turn to new irrationalities 
in time of crisis." David Riesman suspects that 
there will be poor morale within a system that 
has no religious base and no transcendent aims, 
no other goals but its own further advance. 
Harrington offers this warning: "If religion sees 
a spiritual leveling-down as the only consequence 
of abundance and is therefore hostile or indiffer­
ent to the social task of mastering technology, 
it has signed its death warrant. The exaltation 
of man is not a blasphemy against religion; it is 
religion's only hope." 

Sir Francis Crick, British physicist, makes this 
comment about religion: 

"The old, or literary culture, which was based 
originally on Christian values, is clearly dying, 
whereas the new culture, the scientific one, based 
on scientific values, is still in an early stage of 
development, although growing with great 
rapidity. It is not possible to see one's way 
clearly in the modern world unless one grasps 
this division between two cultures and the fact 
that one is slowly dying and the other, although 
primitive, is bursting into life." 

He notes that, although statutes still exist in 
some states in the South that prohibit the teach­
ing of evolution, he suggests that "science in 
general, and natural selection in particular, 
should become the basis on which we are to 
build the new culture." As to whether man has 
a soul, Crick says, "I myself, like many scientists, 
believe that the soul is imaginary." 

Robert Ardrey, the playwright who has written 
so poetically about the natural sciences and 
about man's evolution, writes: 

"If man is unique, and his soul some special 
creation, and his future is to be determined by 
his innate goodness, nobility, and wisdom, then 
he is finished. But if man is not unique, and his 
soul represents the product of hundreds of 
millions of patient years of animal evolution, 
and he approaches his crisis not as a lost, lonely, 
self-deluding being but as a proud creature bear­
ing in his veins the tide of all life and in his 
genes the scars of the ages, the sentient man, 
sapient at last, has a future beyond the stormiest 
contradiction." 

Ardrey speaks of "the keeper of the kinds": 
"Who is he? We do not know. Nor sh al I we 
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ever. He is a presence and that is all. But his 
presence is evident in the last reaches of infinite 
space beyond man's probing eye. His presence is 
guessable in the last reaches of infinite small­
ness beyond the magnification of electron or 
microscope. He is present in all living beings 
and in all inanimate matter. His presence is 
asserted in all things that ever were, and in 
all things that will ever be. And his command 
is unanswerable, his identity is unknowable. But 
his most ancient concern is with order." 

Buckminster Fuller contends that, through 
scientific discovery, we are coming to see the 
"comprehensive nature of the universe." This 
may in turn develop "a regeneratively inspiring 
faith in the order and integrity of the universe 
... and because the complexities of the uni­
verse are only intellectually comprehensible, 
recognition of an intellect greater than and 
anticipatory to our own intellections is inexorably 
emergent in the integrating totality of scientific 
exploration." Thus, Fuller goes on to say, there 
will be "personal first-hand discovery by increas­
ing numbers of people of a nonanthropomorphic 

God-the great intellectual integrity of universal 
evolution." 

Human Potentialities 
What shall we make of ourselves? What shall we 
make ot our future? John McHale writes, "The 
least predictable element in calculating man's 
possible future is man himself. His future is de­
termined, not only by what is probable and pos­
sible, but by what he determines as necessary, 
allowable, and ultimately desirable." 

Human potentiality has always been great; it 
has been estimated that man is now functioning 
at only about 10 per cent of his potential. "Human 
potential is not just what it is, but it is also deter­
mined by what we believe it to be and want it 
to be," says Richard Farson. 

Will we follow the avenues that are opening, 
accepting the potential for creativeness in our­
selves and for abundance in our world? 

Sociologist Daniel Bell, writing in the maga­
zine The Public Interest, talks of the possibilities 
of predictions coming true: "The social systems 
and the relationships between them are bound 
to change, and these changes, more than the 
technical feasibility of any of the breakthroughs, 
will determine the possibility of these break­
throughs being realized." 

There may not be enough "politically-approved 
money" to pursue all areas of advance, says 
Donald Michael. "In order to advance some types 
of progress, there will be growing control and 
sometimes inhibition or scientific and techno-
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logical efforts in areas deemed of lesser priority." 
"The reaJ barrier to a better world," says Far­

son, "is our own resistance to change." And some 
groups are more resistant than others. Donald 
Michael predicts that the differences between 
the "haves" and the "have-lesses" and the "have­
nots" will increase, even though the conditions 
of the latter two will improve somewhat as com­
pared to present standards. The gap between the 
concerned and the indifferent is likely to grow, 
he feels. And the "growing disparity between the 
haves and have-nots seems destined ultimately 
to bring the affluent society down to ruin," writes 
L. V. Berkner, President of the Graduate Research 
Center of the Southwest, in The World in 1984. 

Science itself is impartial; Aldous Huxley has 
predicted that "drugs will probably both enslave 
and make free." Similarly, he writes, man has 
the power to respond to reason and truth; also, 
to unreason and falsehood. We have the power to 
act in our own best interest, or self-destructively. 

And we are now at a point when we have both 
unlimited productive power and unlimited de­
structive power, says Theobald. Which way shall 
we go, or will our future be a continuation of 
both of these forces? 

Our "unprecedented abundance," according to 
McHale, "renders obsolete the weaponry systems 
which are predicated on the preindustrial marginal 
survival alternatives of 'your side or my side.' 
Now, even in world terms, there can be more 
than enough to go around-for the first time in 
human history." 

The Rand report, however, while conceding a 
position of eventual abundance, questioRs 
whether this abundance can keep ahead of popu­
lation expansion or be equitably distributed. It 
is on the solution to these problems, states the 
Rand report, that peace or war will ultimately 
rest. 

Peace or War? 
What is the likelihood of a major war? How 
would it be likely to happen? And what are the 
prospects for preventing war? There are many 
different views. Those that follow are not neces­
sarily in the context of current and specific 
political possibilities, but are intended as a more 
general and long-term discussion of the problem. 

The Rand consensus predicts a 10 per cent 
chance of war in 10 years, a 25 per cent chance 
in 25 years. Even these odds, they comment, are 
"clearly intolerable." The chief means by which 
we would become involved in a war would be 
escalation. Rand feels that the chances of war 
by inadvertence or surprise are, by comparison, 
relatively minor. The report concludes by noting 
"the absence, on the one hand, of significantly 
new ideas for the prevention of war, and the 
confidence, on the other, that the application of 
what may be called traditional proposals could 
reduce the probability of war significantly.'' 

Herman Kahn finds it "hard to imagine" what 
it wi II mean when 50 or more nations have ac­
cess to nuclear bombs. "Many people just don't 
believe a nuclear war can take place. I do. I 
would judge it to be as likely as not that a 
thermonuclear device will be fired in anger be­
fore the year 2000." He says that we already 
know how to build doomsday machines (one such, 
for instance, would pump radioactive gas into 
stratospheric currents) but he does not think it 
likely that they will ever be built. His "Escalation 

Ladder" has 44 steps, from lowest level of crisis 
to the highest; but even the top level is not utter 
destruction. (Vietnam is not even on the ladder, 
because, according to the Hudson Institute, the 
U.S. is not facing a major nuclear power in this 
crisis.) 

Perhaps the optimum offensive weapon of the 
next war will be a computer-killer, suggests 
Theodore Gordon. Other possibilities: currents of 
air to keep rain from falling, creating deserts 
and famine; small radio stations-so small they 
would be hard to locate-distributed by the mil­
lions, for the purpose of transmitting constant 
propaganda; drugs capable of imposing one na­
tion's will on a submissive neighbor, or used to 
achieve drastic birth control. 

Even if all existing weapons were destroyed, 
Gordon suggests, there will still be war unless 
the causes for wars have been eliminated. It is 
an oversimplification to say that battles are 
fought for self-preservation, continues Gordon. 
There are also elements of "group psychosis, 
chauvinism, pride, glory, and mysticism." Suc­
cessful elimination of war must be based on a 
solution that satisfies the intrinsic drives that 
cause war. With this in mind, he foresees a 
special kind of war in the future: Fighting would 
only result when nations disagree with the de­
cision of a world court; they would do battle, but 
on a battleground chosen by the uninvolved na­
tions-perhaps the moon, or deep space-and 
the battle would have referees. The loser would 
accept the will of the winner according to pre­
viously specified conditions. 

Is war inevitable? Buckminster Fuller believes 
that peace will be achieved by eliminating the 
physical wants that underlie wars. 

Peter Ritner writes, "My friends are producing 
children whose children will live on Mars, because 
in the depths of their nervous and cellular struc­
ture they can no longer tolerate that the fate of 
man should dangle exclusively upon the existence 
of this one small planet." 

Man may need war, says Gordon. "There are 
8000 years of data that suggest that, in some 
unholy way, civilization ·and war are concomitant." 

"If we listen to history ... we can reach no 
conclusion other than that war has been neces­
sary because we are human. This a startling con­
clusion. It implies that arms, control, deterrence, 
creation of buffer zones, political alignments, are 
only stop-gap measures. It implies that the con­
trol of war is a human, rather than a techno­
logical or legal problem, and control must be 
found in terms of a human solution. A human 
solution is possible. It will have its birth in psy­
chology, which is not fully a science today. It 
will have its adolescence in the development of 
the sciences, or government, economics, and 
group dynamics. These sciences will provide the 
understanding of group needs and drives, and 
methods for satisfying them. The human solution 
will realize maturity in world law which, newly 
codified, will embody the principles of these 
sciences of the people." 

In On Aggression, Konrad Lorenz, the naturalist, 
writes that war has become an institution, and 
"being an institution, war can be abolished." To 
remedy this, he does not recommend the genetic 
elimination of man's innate aggressive drive, be­
cause aggression could not be eliminated with­
out changing life completely. Instead, as pre­
ventive measures, he suggests the investigation 
of the various possibilities of discharging aggres-
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sion; the entering upon various forms of sub­
limation for the relief of aggressive drives. Sport, 
is, of course, one of the primary means of dis­
charging aggressive urges; space explorations 
and polar expeditions offer the same release. 
Above all, he suggests that we arouse militant 
enthusiasm on a world-wide basis for the "three 
great human enterprises, collective in the truest 
sense of the word" : He itemizes the three as art, 
the pursuit of beauty; science, the pursuit of 
truth; and medicine, the attempt to mitigate 
human suffering. He has little use for the na­
tional or political enthusiasms that are currently 
used to enlist men's allegiance on both sides of 
the Iron (or Bamboo) Curtain. Instead, he sug­
gests increasing bonds across national bound­
aries. No man is able to hate, wholeheartedly, a 
nation among whose numbers he has several 
friends, or among whom there are others I ike 
himself, dedicated to art, science, medicine. The 
personification of evil, Lorenz believes, leads all 
too easily to "the most dangerous kind of war: 
religious war." 

The skepticism with which young people view 
most ideals today, Lorenz writes, is largely due 
to the fact "that there have been and still are 
so many artificially contrived pseudo-ideals 'on 
the market' calculated to arouse enthusiasm for 
demagogic purposes." He puts his faith in 
laughter, which, like militant enthusiasm, is in­
stinctive and derives from aggressive behavior. 
To Lorenz, humor is "the best of lie-detectors, 
and it discovers, with an uncanny flair, the spe­
ciousness of contrived ideals and the insincerity 
of simulated enthusiasm." Humor tends to make 
the world more honest. He is optimistic about 
the future because humor is rapidly developing 

in modern man. "Humor and knowledge are the 
two great hopes of civilization." 

And Robert Ardrey, pointing to our descent 
from predator apes, writes, in African Genesis, 
that "war has been the most natural mode of 
human expression since the beginnings of re­
corded history, and the improvement of the 
weapon has been man's principal preoccupation" 
for almost one million years. 

But, for Ardrey, there is ... "the paradox that 
our predatory animal origin represents for man­
kind its last best hope. Had we been born of a 
fallen angel, then the contemporary predicament 
would lie as far beyond solution as it would lie 
beyond explanation. Our wars and our atrocities, 
our crimes and our quarrels, our tyrannies and 
our injustices could be ascribed to nothing other 
than singular human achievement. And we should 
be left with a clear-cut portrait of man as a 
degenerate creature endowed at birth with 
virtue's treasury whose only notable talent has 
been his capacity to squander it. 

"But we were born of risen apes, not fallen 
angels, and the apes were armed killers besides. 
. .. The miracle of man is not how far he has 
sunk but how magnificently he has risen. We are 
known among the stars by our poems, not our 
corpses. 

"No creature who began as a mathematical 
improbability, who was selected through millions 
of years of unprecedented environmental hard­
ship and change for ruggedness, ruthlessness, 
cunning, and adaptability, and who in the short 
ten thousand years of what we may call civiliza­
tion has achieved such wonders as we find about 
us, may be regarded as a creature without 
promise." 

Our five senses-hearing, taste, smell, touch, and seeing-make us aware of 
our surroundings. Since mind and body do not work in isolation but as a team, 
sensory responses influence our thoughts as well as our feelings. For a designer 
of the human habitat, it is important to know whether the many changes that 
have taken place are resulting in what might be called ... 

THE SEDSORY 
REUOLUTIOD 

In our one-world age of no-distance, no-time, 
all-space, the constant overlap and interplay of 
our perceptions has produced a really mixed-up 
age of ambiguities. In the arts, paintings are 
sometimes half sculpture, and vice versa; the 
ugly is beautiful ; the accidental is art; the absurd 
is significant; and happenings are things where 
nothing much can be expected to happen. 

Elsewhere in our culture, other things have 
turned seemingly upside-down or inside-out. Pop 
art has opened our eyes to the banal vulgarities 
of commercial industrialization. Dances are again 
discontinuous. Clothes cross sexes. Saratoga used 
to be horses, as one theater man exclaimed, now 
it's tutus. In architecture, if, formerly, less was 
more, now, Nothing Is All. 

132 Toward the Third Millenium. 

The question begging to be answered is: What 
is the new order, the new discipline underlying 
this topsy-turvy situation? 

Is it that our basic senses-long considered as 
instinctive and constant-··are being changed? 

Is there a Sensory Revolution? 
Do the anomalies indicate a dehumanization 

of our senses? Have our thresholds-of detection, 
of recognition, of pain-altered from the tradi-

t ional, instinctive levels of the past? 
How do we get sense back into the senses? 

A Fearful Earful of Hearing 
With all the constant, blaring, high-decibel pene­
trat ion of intercom systems, of announcements, 
of piercing hi-ti and stereo sets, with the insane 
near-drunkenness that comes from the super­
amplified wrack-and-roll of the discotheques' elec­
tric guitar bands, isn't permanent damage being 
done to the tympanum? Has the acoustical thresh­
old been changed by the constant new stimulant 
of noise, noise, noise all the time? 

Our young mods and pre-mods seemingly cannot 
do without noise, music, acoustical company­
as is apparent from the ever-present transistor 
radio on the bus, at the beach, on the street, held 
to the ear. Noise is the contemporary opiate. 
Perhaps it is the cheapest opiate man has yet 
devised. 

Yet isn't it expensive if our "normal" sense of 
hearing is affected by this constant exposure, 
much of it at high-decibel levels? Jets and heli­
copters, subways, buses, diesel trucks, pneu­
matic drills, the sporadic insistence of the tele­
phone bell, the honk of horns, the incessant loud 
hum that is called by the double-think term 
"acoustical perfume"-all these keep a constant 
din in our ears in the city. Even in the country, 
the harvester and the reaper, the truck noise 
wafted from the new highway, the cicada-like 
chirruping of the high-tension lines must alter 
our accustomed sense of hearing. 

Even in our deserts, which stretch preserved 
for unspoiled spectacular miles, the on-coming 
shriek and shrill of the jet destroys the deafen­
ing silence. When it comes to town, will sonic 
boom shatter Lever House, as well as our ears? 

Lip Service to Taste 
And now that our food is subjected to pasteuriza­
tion, purification, homogenization, refrigeration, 
cyrogenization, dehydration, and canning; now 
that our water is filtrated and desalinated, with 
additives of fluoride and chlorine, is our sense 
of taste not changed in some way or ways? If 
we can sprinkle charcoal flavor from a bottle 
onto our infrared-cooked hamburgers, if we can 
brush with toothpaste flavored with scotch, bour­
bon, or rye, and rinse with any variety of delect­
able mouthwashes, what artificial levels do our 
taste buds rise or shrink to? 

And what are the changes that people suspect 
in our other senses? 
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The Smell of Decent De-scenting 
"We are removing the sense of smell from our 
society," claims Louis Bettica, coordinator of the 
Anne Sullivan Macy rehabilitation service for 
deaf-blind persons in The Industrial Home for the 
Blind. "The smell of roses, even, is all gone in 
favor of providing visual beauty. They would 
sacrifice the sense of smell for the look of the 
hyacinth." 

Dr. Jean F. Caul of Arthur D. Little's Food and 
Flavor Division observes, "Now, instead, we have 
scented sprays in bathrooms, kitchens, and in 
every room-at least in the homes of people 
who never open the windows because they have 
air conditioning." 

In the old days, the old folks never smelled 
it that way. 

Although odorous miasma from swamps no 
longer is thought to be the cause of malaria, 
NYU immunologist Dr. Zoltan Ovary fondly re­
members a nurse "who was about 80 years old 
and blind, yet had developed such an ability that 
she could diagnose croup better than anyone 
around merely by smell. My grandfather," he 
adds, "could diagnose 11 different diseases by 
smell. In those days, doctors developed an ex­
tremely acute perception." 

Marshall McLuhan relates that the Orientals 
had measured time by graduations of incense, un­
til they were introduced to clocks. "Not only the 
hours and the days," he says, "but the seasons 
and zodiacal signs were simultaneously indicated 
by a succession of carefully ordered scents." 

The sense of smell has been thought to be the 
root of memory. 

Today, however, an old wreck of an automo­
bile can be sprayed with new-car smell spray; 
onion and garlic can be dismissed with a quick 
application of the chlorophyll pill or spray. Memo­
ries are shorter now; what of our sense of smell? 

A Feeling of Losing Our Touch 
"Americans have very little appreciation of 
touch," observes Louis Bettica of the Industrial 
Home for the Blind. "Children love to touch and 
to cuddle, but if a grown-up goes over to feel a 
wall, people think that he is crazy, or at least 
inelegant. Nothing on exhibit is to be touched: 
There is always glass that says 'Don't Touch.' 

"Even the deaf-blind whom we work with," 
Bettica continues, "find difficulty in accepting the 
use of the hands in their manual alphabet. They 
are ill prepared to face their future because of 
the lack of good tactual experiences." 

Perhaps our most frequent tactile experience 
is stimulation to heat or cold, but now there are 
glasses that can permit or prevent drinks from 
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feeling colder or warmer. And just about every­
thing is smooth that industrialized Americans 
touch. For most Americans, things have to run 
smoothly. 

If plastics can look like leather, or wood, or 
silk, or glass, or burlap, or metal, yet give the 
same tactile sensation from each, are we really 
in touch with the world? The question is, Are 
we missing much? 

"All Looks Yellow to the Jaundiced Eye" 
And what can be said about vision, the primary 
sense of our culture, the sense that architects 
are most familiar with? What is happening to 
our sight with the constant barrag€ of Op art 
effects, of flashing strobe lights in the psyche­
delic discotheques, or of car headlights on the 
freeway and klieg lights aimed at the theater 
audience? Do vibration and fusion effects reveal 
colors to us or confuse us? Does the omnipresent 
practice of dyeing and printing everything 
brighter, more "real," greener-flowers, vege­
tables, fruits, meats, fabrics, photography-alter 
our physiological vision? And do our ever-present 
sunglasses and polaroid windshields, our tinted 
glass windows, and tinted contact lenses, even, 
give us an eyeful of our world that is different? 

The Noble Sensor of the Golden Age 
Many philosophers hold that our spontaneous 
primitive archaic responses are lost, that con­
temporary man is constipated when it comes to a 
spontaneous response to his senses. The further 
we get from our natural roots-the more deraci­
nated we become-the less sensitized we are in 
our sensory perceptions, it appears. The lure 
of Thoreau's philosophy not withstanding, expo­
sure to undisturbed nature attunes us to its deli­
cate timbres and its fierce rhythms. Culture 
deracinates us-almost by definition. 

Conversely, it is no meaningless cliche to re­
iterate that constant exposure and repetition dulls 
appetite, interest, and concurrent sensitiveness. 

The old world is gone, our pastoral senses are 
shattered, we no longer sense anything at all, 
this new nihilism says romantically. 

That would be too negative a view, however, 
for so obviously an alive period. As editor-teacher 
Dennis Sutcliffe used to remark, "Things aren't 
what they were-and they never have been." 
Today there is a Sensory Revolution, but not all 
is lost. It is a new everythingness, a new all-at­
onceness that comes with the cross-over of 
ambiguities in our daily culture, with the mixed­
up gestalt of all our disciplines. Instead of a new 
nihilism, our day is presenting a New Conscious­
ness, a New Perception that is as alive a scent 
of feeling as was ever on the tip of the tongue. 

What has physiological research revealed about 
the thresholds of our senses? 

Current Research: Hearing 
Dr. Theodore J. Schultz, of Bolt, Beranek & New­
man, comments, "Apart from hearing damage in 
persons exposed to excessive noise levels, there 
isn't any significant, intrinsic change-certainly 
not one that would extend our auditory percep· 
tion. I don't think that, for instance, we are be­
coming responsive to wider frequency ranges. 
What changes do occur are due to personal ex-

tremes and seem to be restrictive: They are 
losses rather than gains. Thus, one of the prin­
cipal current goals of acoustical science is to 
establish international standards that represent 
which reasonable amounts of exposure to noise 
levels over long periods of time can be endured 
without permanent hearing damage." 

According to Schultz, the difficulty of establish­
ing such standards is that we have as a norm 
"only a statistical average of measurements made 
on members of a single culture-all of whom 
have been exposed to rather high continuous 
noise levels." 

We know, for example, that in our own society, 
long exposure to high levels of noise impairs the 
hearing comparatively early. But the question is, 
does this happen to all people at all times in all 
places, or does it come only from the fact that 
we live in a fairly noisy environment? To test the 
question, Dr. Moe Bergman, of the Hunter College 
Speech and Hearing Center, and Dr. Samuel Rosen 
went to the untypical Sudanese tribe, the 
Mabaans, who live so unexposed to noise that 
they are unfamiliar even with drum-beating, and 
found that their hearing was so aboriginally acute 
that they can hear pins drop at 80 yards. 

Schultz asks, "Should this 'aboriginal acuity' 
be the norm for our society? The cost of attain­
ing such quiet would be staggering. Would the 
gain be worth it? Indeed, how to measure the 
gain at all? Quantitatively, after establishing the 
threshold of hearing for a fresh subject and then 
exposing him to loud noises over a period of 
minutes or hours, his threshold is temporarily 
raised several decibels-that is, he is tempo­
rarily 'deafened,' if only slightly. Fortunately, the 
time required for recovery of his normal hearing 
is brief. Moreover, there appears to be a strict 
relation between this temporary hearing loss and 
the permanent damage that would occur if the 
subject were exposed daily to the same noise 
level over a period of years. This fact, indeed, 
constitutes the humane tool with which to estab­
lish permissible, (i.e., nonhazardous) long-term 
noise exposure." 

We know that our sensitivity to high-frequency 
sounds diminishes with age so that, as Schultz 
points out ironically, "By the time you can afford 
the extra hundred dollars for the latest refine­
ments in a hi-fi system, your ears may have 

The Sensory Revolution 133 





degenerated to the point where it doesn't matter. 
Society today appears to be tolerating increased 
rate of permanent threshold shift," Schultz ob­
serves, "though it seems improbable that this 
trend can go on indefinitely. People are cer­
tainly more conscious and more critical of the 
noisy environment, and codes and restrictions are 
being formulated, however slowly." 

But the study of hearing loss in a real popula­
tion, as opposed to laboratory subjects or ani­
nals, is difficult today, because of the secrecy 
imposed by many industries that are concerned 
about possible compensation claims for damage 
to hearing from industrial causes. Even when a 
company wants to maintain or institute some 
control of noise levels in a factory, they have to 
pretend they are not doing it, so as to conceal 
the suspicion that there might conceivably be 
some concern. Current settlements of compensa­
tion claims for loss of hearing due to industrial 
exposure are said to average between $2500 
and $3500. 

"I take exception to your use of the term 
'acoustical perfume' as 'double-think,' " Schultz 
continues. "When things are arranged so that one 
is not annoyed by intruding sounds, this is ar­
ranged by masking these intruding sounds with 
something else going on in the ear. In absolute 
silence, this would be the 'neural static' present 
in every hearing mechanism. In nature, sounds of 
wind, surf, and rustling leaves form a neutral 
background that masks everything except what 
our ears notice. 

"Silence is something that, practically speak­
ing, a technological community cannot afford. 
You can't build windowless pyramids 80 stories 
tall. And silence is the last thing they want, be­
cause it is not quiet. Absolute silence is not only 
economically impossible, but practically impos­
sible to endure. It is an unlivable, untenable situ­
ation, and no office or apartment building could 
have privacy if there were absolute silence. Some 
sound would get through and intrude. When quiet 
is achieved, it is as much due to the masking 
noise as to the attenuation of the intruding sound. 

The absolute silence that Schultz speaks of has 
been created under laboratory conditions for 
purposes of research, and space mission endur­
ance tests may have produced some data, but it 
is not yet thought that, in the foreseeable future, 
this will affect the entire population, and thus 
its auditory perception. 

Sight 
According to Dr. Carl Pfaffmann, physiological 
psychologist at Rockefeller University, "Sight 
and vision is the area in which some of the most 

--
interesting discoveries have been made, par­
ticularly in the primary projection systems of 
vision. For example, it has been shown that if 
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you put electrodes in the nerve fibers of the 
eye, the nerve cells in the retina respond to 
color or noncolor, to brightness or darkness, to 
moving or not moving. But if you put an electrode 
in the cortex, the cells respond only to angles or 
to moving only left or right or horizontal. That is, 
the cells there discriminate more minute and 
sophisticated indications. 

"This research has been done in the last 10 
years," Dr. Pfaffmann explains, "and is strong 
indication that our perception of form has an 
innate physiological basis. 

"So scientists now believe that the physiology 
of the senses has not changed very much-except 
as there might be some kind of damage to the 
systems from onslaughts. There has not been any 
change in the receptors. 

"In the case of damage, the nerve cells may 

be less efficient, but the exclusion of visual 
experience does prevent the response to visual 
forms. I have tried to pin down the source of 
change, for example, from disease. In the case of 
an attack on the adrenal gland, which might 
produce a deficiency in salt, the observation 
seems clear that the person can detect salt in 
lower concentrations, but we find no evidence 
that the receptor itself is any more receptive. 
And when damage causes a greater sensitivity, 
we find that it is nonspecific-that is, other 
sense organs than the one damaged also become 
more sensitive. To be more explicit, in Addison's 
disease, which produces a deficiency in the 
adrenal hormone, one can detect sights and 
sounds and smells more acutely. And the gen­
eral indication is that the brain physiology has 
been altered somehow. 

"The cerebral surface is like a projection," 
Dr. Pfaffmann continues, "with each thing placed 
in a context. And Gestalt psychologists have 
made a big play that what we see is not merely 
a single item but a total picture including the 
things around it. 'The whole is greater than the 
sum of its parts,' is one of their big tenets. Op 
art and the moire patterns are capitalizing on 
the dynamic interactions; they are Gestalt field 
effects. 

"The big question today," Dr. Pfaffmann con­
cludes, "is how does the cerebral sheet put a 
single experience in this context." Only when we 
learn this will we know fully how our sensory 
mechanisms operate. 

Taste 
"Nobody knows how we taste things. We are 
farther away in this matter than research on how 
we see." So says Dr. Jean F. Caul, physiological 
chemist with the Food and Flavors Division of 
Arthur D. Little, Inc. 

"Actual neurological and physiological work 
is being done on how we taste and smell-what 

the actual mechanism is," says Robert Swaine, 
another of Arthur D. Little's chemists. "We make 
assumptions that it is molecular. But that is an 
assumption." 

"It ap~ears,'' Swaine continues, "that odor 
and taste are actually chemical senses, that there 
is a brain cell activated by a group of odors or 
tastes. And it might be that it registers in the 
brain and always hits the same cell." 

Taste, as the layman thinks of it, is really, 
according to scientists, a complex of reactions 
that make up flavor. They include: taste, odor, 
texture, trigeminal sensations (such as the cool­
ness of menthol), and appearance. 

Of these, taste is the easiest to define, accord­
ing to Dr. Caul, "since, for humans, it is gen­
erally agreed that there are only four kinds of 
tastes: sweet, salty, sour, and bitter. Like all 
sensations," Dr. Caul continues, "taste has not 
only qualitative aspects but also quantitative 
aspects. Intensity of a taste will vary directly 
with the concentration of the taste-stimulating 
chemical." 

"Taste thresholds have not changed for hu-

mans in general," Robert Swaine states. "How­
ever, there are things that will change the 
personal threshold. Certain compounds, such as 
quaternary materials, for example, which are used 
as antiseptics in mouthwashes, knock out the 
salt threshold." 

To accommodate this unchanged threshold, the 
applied tastemakers work on the foods of today 
and tomorrow. New foods of the last 50 years 
include: frozen and concentrated, sugar-coated 
cereals, and, most spectacularly, Metrecal. 

In the future, according to science fiction 
writer Arthur Clarke, as well as The Rand Car· 
poration, our population may exist primarily on 
sea life, as they once did in primordial ages. Fish 
will be herded like cattle in undersea corrals; 
kelp, plankton, seaweed, and microscopic sea 
plants, which will be grown by diver-farmers 
living in deep-sea dormitories, will provide the 
staples-if not the only foodstuffs-of our future 
daily diet. Oilmen now know how to make low-cost 
proteins and B vitamins from hydrocarbons de­
rived from petroleum. First, these proteins will 
be used for livestock; later, as a human dietary 
supplement competitive with yeast and fish pro­
tein concentrates. (See, "The Technological 
Revolution.") 

New vegetables will be marketed. Of 300,000 
existing plants, we eat only about 30 in signifi­
cant quantities. 

Will people enjoy tasting such treats? In the 
rice-short countries of Asia, people are learning 
that they can choke down wheat. 

Some scientists, of course, find these predic­
tions superficial. Boston's Dr. Jean Caul says, 
"Scientists are not saying that we will be eating 

The Sensory Revolution 135 



seaweed, but that ocean crops can be put through 
a converter to produce foods more like those 
we are accustomed to. Turkeys, for example, are 
an efficient converter and can at certain points 
in their lives convert proteins pound for pound." 

This is not to say that turkeys may not come 
to taste like seafood and therefore mark only an 
intermediate step on our way toward eating fresh 
braised seaweed itself. For turkey flavor has al­
ready altered from the days when they used to 
run on the ground to the present day, when they 
are mass-produced for year-round consumption. 
"In time, they may taste fishy," Dr. Caul admits. 

"Nevertheless," Robert Swaine continues, "We 
are going to have to have more flavor and the 
chemist will have to put the flavor back into 
foods. It is not economical engineering to pro­
duce a protein from an animal that eats a vege­
table. Because we are outrunning our supply, the 
steak 50 years from now may come from soya 
protein or from mushrooms, and the chemists will 
have to add the flavor. It is much more eco­
nomical to use the vegetable protein and put the 
flavor in synthetically. And it can be good flavor." 

"Today we cannot yet make spun protein taste 
like steak," Swaine adds. "Also, there is no 
tomato flavor. If you want ketchup or pizza, you 
get only the spice flavors and none of the tomato. 
But the essential oil houses are spending money 
on research to come up with flavors that are as 
good as natural ones. They are subjecting steak 
to very good analytical work and are trying to 
reproduce the flavor with synthetic chemicals 
that will be in good supply in the future. This has 
already been done with raspberry and strawberry 
synthetics, which have the same taste as the best 
berries and also are better able to withstand ex­
posure to heat and cold." 

In the future, also, we shall probably be eating 
a number of unconverted foods, such as algae, 
bacteria, yeasts, molds, and chickweed. Already, 
the Japanese are farming and eating algae. For 
years, they have used chlorella, an algae in 
which the microorganisms have been controlled 
by science to produce more protein or fats for 
the Japanese diet. 

With all of this careful work and with newly 
created flavors, Swaine believes that, "In the 
future, we will become more sensitized." 

Smell 
As with the other senses, physiological research 
has revealed, according to Robert Swaine, that 
"the sense of smell does not change except due 
to disease, age, personal exposure, and taste. 
The absolute threshold of people 30 years old 
today is no different from that of 30-year-olds 
10 years ago. We are speaking of 10-15-100 
years; 5000 to a million years ago it might have 
been different." 
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.I. 
Different species, of course, have greater 

acuteness in different senses: the sense of smell 
in dogs, or butterflies, for example, or of sight in 
birds. The protective devices of animals usually 
vary: for one it is bark, for another it is color 
camouflage, for another it is swiftness of foot, 
for another it is a poisonous venom, for another 
a villainous scent, for another a prickly surface. 
Each fights an opponent's thresholds of pain. 

But generally, thresholds are much lower at 
other evolutionary levels; the gypsy moth can 
smell a mate even miles away. So if you go 
through the evolutionary ladder, you can deduce 
that our sense of smell has deteriorated. Yet, as 
Robert Swaine says, science cannot determine 
that it has changed since man became man. 

Although the final hook-up with the brain is 
still a mystery, what science does know about 
our sense of smell is considerable. It is known 
that our sense of smell is more acute than our 
sense of taste. If there are thousands of recep­
tors in the tongue, there are millions in the nose. 
Human beings can distinguish as many as 10,000 
different scents, scientists say. Odorous mate­
rials can be detected in the parts per million 
range readily by the human nose and in certain 
cases in concentrations of parts per billion, which 
are really minute quantities. 

Yet if smell is more acute, it is also more 
fragile. The olfactory sense adapts, so that we do 
not notice an odor after 10 or 15 minutes, some­
times even less. 

"The girl who continually replenishes her per­
fume," Swaine explains, "does so because her 
olfaction tires and she cannot smell it, but a new 
person can get the full impact." 

"Still, even though it tires faster, olfaction 
recovers faster," Dr. Caul adds. "Some little 
fresh air resuscitates the olfactory sensors. In 
taste, you must get rid of the residual causers." 

To measure odors, science has developed gas­
liquid chromatography, which determines sensory 
correlations instrumentally. Yet it is by no means 
as sensitive as human olfaction. 

Using what is presumably a gas chromatogra­
phy system, the Army has developed a device that 
can detect unseen personnel in jungle combat 
areas. It is an extension of our sense of smell. 

It seems true, however, that the senses of 
taste and smell are of lesser importance to higher 
forms of civilized man. 

"We have the ability to smell," Dr. Caul com­
ments, "but many people do not pay attention 
to what they smell-unless it is offensive." 

And that is the basis of the extensive industry 
in applied odors and in environmental odors 
today. 

"People want fresh air wherever they can get 
it," says Frederick Sullivan, environmental odors 
specialist at Arthur D. Little, Inc. "But what con-

stitutes fresh air?" he continues. "It has odor. 
If you take out all of the odorous components 
from the air-as we have done by filtering 
through activated carbon in our polished alumi­
num walled test room-the air smells dead. It 
is not as good as if it were left alone." 

"Our species may even have become adjusted 
to the smell of oxygen in the air," Sullivan con­
tinues, "because we are perhaps permanently 
fatigued by its odor." 

Robert Swaine adds, "We don't want lack of 
odor; we want positive odor." 

Some of those positive odors, as experts in air 
pollution continue to warn, are endangering not 
merely our olfactory sensors but our entire exist­
ence. Half the job of the deodorant specialists is 
to pull nonodorous impurities from the air. This 
is especially important in areas that are heavily 
industrialized, or in enclosed areas such as sub­
marines, which operate solely on controlled air 
pulled through activated charcoal. 

"One of the benefits in exchange for not hav­
ing fresh air," Frederick Sullivan notes, "is that 
air conditioning filters out dust and hay-fever 
pollen." 

Several basic methods are employed to prevent 
odors and to minimize impurities in our air: first, 
a slight pressure can be put on the air of an 
area to keep out odors, or, conversely, negative 
pressures bring in new air; second, complete oxi­
dation can destroy an odor, as exhaust control 
devices prevent automobile fumes; third, certain 
odorants that are nose desensitizers can deaden 
our sense of smell (ionones, ozone, aerylates, and 
formaldehyde are examples); fourth, masking with 
other odors. 

Masking is the other half of the odor spe­
cialist's job. Today, although the biggest market 
for perfumes is in toiletries, industrial perfumery 
is enormous. Acceptable scents have to be put 
into vinyls and rubber backings, into floor waxes 
and insecticides. The odor specialists speak of 
"designing" an aroma when they compound it 
from among the 10,000 essences in an odor 
laboratory. 

As a last example of the potential future of 
our sense of smell, one odor specialist pointed 
out that the Government was once considering 
introducing changes of odor on space-ships to 
relieve boredom. Three days of a light scent of 
pine, for instance, and then, three weeks later, 
baking odors. They apparently dropped the idea, 
but the philosophical implications for olfactory 
perception are myriad. 

Touch 
Cutaneous and kinesthetic stimulation and per­
ception have come in for some widespread in­
vestigation recently, owing considerably to the 
writings of Marshall McLuhan, who feels that the 
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U.S. is becoming a tactile society-due, curiously 
enough, to the audio-visual medium of television. 

Touch is the only one of our senses that does 
not have a localized receptor. All points of our 
epidermis react to the touch of pressure as well 
as to thermal and vibrational effects. Yet today, 
there are built-in confusions that make us lose 
our sense of touch. People used to squeeze 
breads and rolls to see if they were soft and 
fresh. "Then food producers got wise," Dr. Caul 
points out, "and put in softness so that nobody 
could tell that way whether they were fresh or 
not." The case of plastics feeling like plastics yet 
looking like almost anything else is another con­
fusion to our touch. 

•• 
Louis Bettica of the Industrial Home for the 

Blind explains, "The deaf-blind rely almost en­
tirely on touch and smell for their perception of 
the world. And their first problem is to overcome 
shyness about tactile contact. Methods of en­
couraging sensitivity are those of practice and 
the development of the use of the sense. 

"But, attitudinally, America does not use the 
sense of touch as foreign people do," Bettica 
observes. "And foreigners are generally discour­
aged even from using hand gestures. How many 
people can you take by the arm to say 'That is 
great'? You have to say it intellectually, verbally. 
The dances of our teen-agers are as they are so 
that they do not have to touch each other. 
American feeling about touch is responsible for 
the fact that they are not so apt to embrace, as 
in other cultures. Many Americans do not even 
shake hands. An embrace means something in­
volved. In this country, we are apt to speak 
things out." 

Why this is true as a cultural pattern may have 
to do with our puritanical background. Yet, ac­
cording to McLuhan, our times are changing in 
this respect, and we are becoming an audile-

tactile society. No longer will we be content to 
buy the screwdriver that is plastic-packaged like 
a transparent-coffined snow-white. We will soon 
again insist on feeling the goods, on the tactile 
pleasure of our contacts. But this aspect is more 
psychological than physiological, in respect to 
our sense of touch. 

According to the scientists, then, research 
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shows that there has been no physiological 
change in our sensory mechanisms in perhaps 
5000 to a million years. 

What, Then, Is the Sensory Revolution? 
Changes have occurred, however. What kind of 
changes they are seems primarily a matter of 
the interpretative qualities of the brain. 

"There are great influences of folkways, cul­
ture, and experience in the area of sensory 
perception," Dr. Caul concurs. 

Jose Vazquez of New York's Board of Educa­
tion program for Spanish-speaking children gives 
a telling example: "We have the ability to project 
and think a dish will be a sensational or a repul­
sive thing, according to our cultural experience. 
For example, do North Americans react eagerly 
to an invitation to 'a most marvelous iguana for 
dinner'? Many Latin Americans do." 

Robert Swaine adds, "We associate odors with 
experiences. But to recognize that it has Saigon 
cinnamon and a little clove from Zanzibar and 
flour that was not milled as well as it should, 
has to do with further refinements, not in the 
anatomy of the receptor, but in the intelligence 
of the interpreter. 

Research has revealed that, although the deaf 
may be made to hear with artificial hearing 
organs, what they hear does not make much 
sense to them. We may be able to get the re­
ceptors going, but the interpreter in the brain 
still eludes us. 

Harpsichordist Albert Fuller, who has been 
aware of the acuity of hearing as he changed 
instruments from the bombastic pipe organ to 
the harpsichord and then to the whisper-quiet 
clavichord, observes, "Sensory acuteness is inter­
dependent with experience and discernment. If 
you have never experienced a sensation before 
or if your mental acuity is ill-prepared, you prob­
ably fail to recognize any but the most elemen­
tary implication of the sensations of hearing, 
smelling, or seeing. Afterwards, extended ex­
posure must enliven that initial impression. It is 
the continued analysis of experience that is essen­
tial to sophisticated discrimination and differen­
tiation." 

Do we know if animals recognize as dangerous 
or pleasurable only large classes of odors or 
tastes or noises? Is it only experience that makes 
further distinctions? Thousands of leaf-shapes 
exist. How many does the untrained eye readily 
distinguish? And what are the greater sensory 
rewards of experience? 

We have been considered a predominantly 
visual culture, yet educators and critics have 
long felt that, in the main, our population is 
visually illiterate, that we most needed education 
in the visual to reveal to people what they 
actually see. The implication is that custom and 
habit have lulled even the optical sense into near 
blindness. We have sensory impressions without 
"conducted meanings," without recognition or 
consciousness. As with pain or piped-in music, 
we tend to resist or reject the constant to the 
point of nt;mbness. Perhaps, therefore, it is due 
to reaction and growth that we are veering toward 
a tactile consciousness. 

"When we say that, as each new noise comes 
on, each of us dies a little," T. J. Schultz says, 
"it is not a sensual thing but a matter of how 
you respond to the sensory stimulation." 

The physiological operation of this interpreta­
tive faculty is explained by Dr. Pfaffmann as 
follows: "The connection-the primary neuro­
logical pathway to the brain cortex-is scientifi­
cally known. What we do not know is all of the 
sideways or offshoots from this primary pathway. 
The primary system is concerned with the identi­
fication and discrimination of the sensation, but 
has nothing to do with the pleasure of the sen­
sation. We know almost nothing about the pleas­
ure that the sensation arouses, what people in 
the applied flavor field call 'hedonic value.' 

"How this works, in a simplified explanation, 
is that the old 'smell' brain, which appears in 
lower orders of the evolutionary ladder, is im­
portant in giving emotional value to the effects 
of sensory stimulation. This emotional brain, 
which is also called the visceral, vegetative, or 
affective brain includes the hypothalamus, which 
passes information on to the neocortex, the new 
brain found in higher animals, who can interpret 
this information in more sophisticated ways. 

"We have not solved the problem of how the 
anatomical brain passes an emotional tone in 
the quality of our experience. How the brain com­
puter works is the current question in neuro­
physiology. And electrical computers are being 
used to analyze these patterns. 

"What makes an architect," Dr. Pfaffmann con­
cludes, "is not what he sees at the primary level, 
but what he does with it beyond that. The blocks 
are important, but the integration stage is one in 
which we are woefully ignorant. There may be dif­
ferences in form perception even at this level, but 
we do not know.'' 

Sensory perception, then, Is not merely bio­
logical or anatomical. It is the mental interpreta­
tion, the informational connectives between sen­
sors and experience, that makes for cultured 
sensitivity. And these "instincts" were never 
constant. Rather, refined sensory perception­
meticulous discernment of physical sensations­
is acquired. Like language, the senses are living, 
growing, changing things. And so the changes 
in our senses are changes of taste, of tempo­
rary dulling, of interest, and of discernment. 

Fashions and Fads: The Sensory Styles 
If this is true-and architects can hardly be left 
unconvinced-we can only espouse wholeheart­
edly the entire gamut of rich and varied, wildly 
exaggerated sensory effects of every kind that 
can go on only to open doors into other exciting­
if no longer simple and pastoral-aspects of our 
civilization. 

Each door opened, each road trod, each sen­
sation sated leaves a desire to move on to newer 
areas and newer sensations. When one decibel 
level becomes an accustomed thing, a shriller 
blast is the only ?Uccessive step. One cannot, 
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within that cultural framework, go back. The pas­
toral, romantic, picturesque movement is a nega­
tive, purgative, abstinent act. We can't go home 
again. 

Yet we can make new houses, build new sensi­
tivities. Among the possible results of our chang­
ing sensory perception are, first, that it becomes 
numbed or, second, that it is in a state of con­
stant expansion, or, third, that it is in a state of 
flux-one sensation being supplanted by another. 
We can hope only that in the future, the numb­
ness and the expansion will be in balance, per­
haps, by having viable sensations supplant the old. 

Dr. Pfaffmann says, "There are changes in 
what we like to see and want to see. But there 
we really get into sociological and cultural knowl­
edge: how music has changed by hearing different 
tonal changes, and so on. We don't know much 
except de'scriptive information about how this 
happens analytically. What comments are made 
in this direction are really generalizations in 
social psychology that haven't been studied." 

We know that colors do not change, but our 
uses of them, which frequently bring new excite­
ment, ha~e not been analyzed. 

Robert Swaine adds, "The revolution is in the 
public taste," by which he means discretionary, 
not physiological taste. "I think the pendulum 
has swung," he continues. "The public is more 
aware of odors and tastes and is no longer willing 
to accept inferior blandness. 

"In the 20's, year-round availability and fresh­
ness were the goals of food producers. That is 
when they began milling the hell out of flour. 
In the 30's, freezing started and botanists and 
chemists were called upon to make food look 
more glorious than ever, and more easily trans­
ported and durable. But they forgot flavor. Now, 
people are becoming more interested in flavor. 
The reason we do not I ike the taste of the 
tomato is because the producers have not tried to 
get flavor in. The one tomato from the neighbor's 
garden will tell you the difference." 

"People today accept certain tastes or odors 
and certain ones are not socially acceptable," 

A. D. Little's Frederick Sullivan notes. "For ex­
ample, they will accept styrene plastic at low 
levels now because of large amounts of styrene 
used in refrigerators. 

138 Toward the Third Millenium 

"On the other hand," Sullivan continues, "we 
are creating a lot more odors than we had before. 
We have a wide choice today. There are new 
objectives and new desires." 

Are there, then, or have there ever been, 
consistent, "traditional" intuitive sensory pat­
terns, or have they changed with each age. If 
so, what does the new status of sensing reveal 
about our cultural situation? What are the impli· 
cations of our new sensory styles? 

T. J. Schultz is curious about all those transis­
tor radios at every ear. Regardless of their un­
doubted educational value, he notes, "There is 
some implication of the lonely crowd here. The 
electronic umbilical seems to be necessary. Why 
are they lonely? What is missing? What is ac­
culturated? What traditional modes have been 
withheld from them?" 

Another change pertaining to our hearing, ac­
cording to Schultz, raises a profoundly moral 
question: "The whole business of surveillance is 
becoming more a matter of interest-both legally 
and for its G-2 aspects. Privacy is being invaded 
by clandestine surveillance through audio means. 
Here is a whole area where people have changed 
their minds about what it is civilized to do 
with a sensory percept. Why is it that people 
now feel free to take liberties in the surveillance 
world that they previously regarded as pro­
tected?" Here is the frontier of that much dis­
cussed but seldom defined sixth sense--intuition 
and extrasensory perception. 

The Mod Crossover 
The research in sensory perception today, like 
the ambiguities of our daily culture, is often 
largely in crossovers between the senses, in inter­
sensory relationships. 

Many of these sensory interactions are so 
commonplace as to be almost unnoticeable. An 
interaction between flavor and scent is always 
constant; so when one has a cold, certain basic 
flavors vanish. Texture also is a part of flavor, 
which we consider primarily the sense of taste. 
Our pleasure at watching fireplaces, as opposed 
to watching radiators, indicates the interaction 
of the visual and the thermal-tactile senses; for 
similar reasons, red lights are added to no-flame 
electric cooking appliances and to infrared vend· 
ing machines. Sound has influence on other 
senses also; for example, a loud noise may en­
tirely prevent our ability to smell or taste, 
whereas, conversely, soft music is considered an 
elegant accoutrement for dining, and the crunch 
of the apple and the celery, the crack of the 
cracker and the toast are critical to the pleasure 
of taste. Bone-conduction hearing-aids work on 
physical vibration, indicating the interaction of 
the tactile and the audile. 

Research reveals more unexpected interrela­
tionships. Subjects have been conditioned by 
juxtapositions of colors and musical tones to see 
a color other than the one presented, when it is 
accompanied by the appropriate tone. A green 
light thrown on a steak dinner will make even a 
hungry subject not want to eat. In experiments 
conducted on the physiological effects of music 
or rhythm on the human body and nervous sys­
tem, Dr. Johannes Kneutgen of Germany has 
shown that the heartbeat of man and animals can 
be slowed or quickened by the ticking 01' a clock. 
Heartbeat evidently reacts emphatically to repro-

duce the ticking of the clock that can be heard. 
Squirrels have been found to change their jump­
ing rhythms, and fish to regulate their gills to 
ticking. 

Dentists are now using a diversionary system 
of ultrasonic noises and music, called "audiac," 
as acoustical perfume for pain. Audiac in the 
patient's ear is a sufficient mask for drilling pain 
to serve as a substitute for other anesthetics. 

Other factors also influence our sensory per­
ceptions: for example, heat and cold, time, speed, 
and emotions such as fear. One research project 
has shown how tactile sensitivity, hand grip, and 
movement tracking are impaired at both ends of 
the temperature scale. Does the speed of the 
plane flight counteract or correlate with noise 
of the engines, or can we bear jet noises during 
flight only because of increased sensory toler­
ances? 

What has speed done to our sense of touch? 
There is a correlation between acceleration and 
gravity, as we know from the weightlessness 
experience of the missile program. We feel 
weightless when there is nothing to push against. 
"A force cannot be felt if it has no point of 
application," Arthur Clarke explains. "You cannot 

feel any force when you push against a freely 
swinging door; nor can you feel any weight when 
you have no support and are falling freely." He 
also cites the example of the comparative weight­
lessness felt as an elevator begins to ascend or 
descend, and when an automobile starts or stops 
suddenly. 

Can increase of these two effects have some 
influence on our sense of touch? And, as a cross­
over with vision, will people ultimately feel dif­
ferently about their own "weightfulness" when 
they see thousands of enormously heavy items 
floating around in the air overhead? 

"All sensory inputs to the brain," another re­
search project finds, "influence the quality of 
perception. Pain fibers from the viscera, fibers 
from the muscles and joints, as well as sensations 
from the skin, would contribute to the perceptual 
field of the gestalts." 

Thus, in this crossover age, we reveal our cur­
rent status linguistically. Scientists "see" the 
point; electronically we "read out" from the com­
puter; yet visually we get an "impression" and 
we "grasp" an idea. The language is full of 
analogous crossovers. 

What Does It Mean To Us? 
The problem is to utilize these changes and cross­
overs to expand man's life and consciousness so 
as to permit him to cope with the rocketing 
changes of speed, time, space, and the other 
new disorientations from the more primitive 
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animal states that are extending his senses as 
never before. How do we use the new-found 
interpretative thresholds to hook up with the 
future? 

The Role Of The Artist 
Marshall McLuhan, the current spokesman for our 
age, writes, "The serious artist is the only person 
able to encounter technology with impunity, just 
because he is an expert aware of the changes in 
sense perception." 

Architect Ben Thompson said recently at Aspen, 
"As the gap has widened between man and artist 
in recent centuries, people have grown uneasy 
because artists are 'different.' What I suggest is 
that the reverse is true-that people became dif­
ferent and the artist kept in touch with his primi­
tive soul. The artist remains an open-system, 
emotionally speaking. Impulses flow in, and in­
stead of suppressing them he allows them to 
flow out. He really has no choice, because he 
lives what he is. The artist is the man who finds 
a conversion system, instead of a burial ground 
for the life of his senses.'' 

McLuhan has said further, "The artist has been 
the means of vision, the means of knowing the 
world we live in .... When a technology is power­
ful enough to create a new environment, man is 
invested with a new set of clothes-the Em­
peror's new clothes, as it were-of which he is 
scarcely aware. The artist steps in at that moment 
to reveal what is otherwise invisible by setting 
up new modes of perception.'' 

Today's artists, consequently, are investigating 
the intersensory relationships and the crossovers 
in our daily lives, as the new art forms reveal. 
The Happening, for example, is half movement and 
half painting or sculpture. In the art form of the 
sense of hearing-music-a visual dimension has 
been added. John Cage has, for example, scored 
his musicians to move from desk to desk at 
specific places in the performance, thereby intro­
ducing visual movement into a traditionally aural 
form. 

Furthermore, in a day when there is no quiet 
left, musicians such as Cage have made silence 
the content of musical form. In Cage's composi­
tions, the voids between sounds are integral to 
the musical composition. La Monte Young uses the 
quiet end of the noise level as his new dimen­
sion: the fluttering wings of a butterfly let loose 
in an auditorium, the gentle crackle of a small 
fire of paper, the muffled slap of a musician 
hitting his thigh. Now that silence is gone, these 
musicians are artful in recording its real 
existence. 

The question is, without such artistry, could 
we hear silence any more? 

On another level of investigation, Stanford 
University's Michael 0. Burridge has developed 
a recording device for electronic music that 
records sounds such as the firing of a rifle or the 
splintering of glass and plays them back at 
speeds that bring into audible range higher or 
lower sound frequencies otherwise inaudible to 
the human ear. The instrument thus produces 
virtually new sounds unheard by the human ear 
before. 

In the visual arts, Dr. Gerald Oster has in­
vestigated Op-art moire effects and the phos­
phenes that one sees usually as after-images 
following pressure applied to closed eyelids. He 
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has, in the main current of his age, reinvestigated 
under LSD the findings of his moire effect re­
search. What he concludes is that "all vision has 
a circular pattern superposed on it," which may 
be analogous to the mosaic mesh screen of 
photoengraving, of television, and (if current 
philosophers are accurate) of our contemporary 
mosaic gestalt. 

But what are the art forms of the other senses 
-of touch, of taste, of smell? The sense of touch 
seems never to have been crystallized into an 
art form. The sense of smell is distilled as 
perfumery. 

Where is the permanent record of taste per­
ception, which is often so intimately bound up 
with the olfactory sense? 

Dr. Caul suggests it is food and cooking-the 
tradition of Escoffier. One can add Vatel, Careme, 
and Brillat-Savarin to the list of French culinary 
artists. One can also add the other great culinary 
tradition-the Chinese cookery. We can remem­
ber the reported feasts of Roman days. But culi­
nary art is not a permanent thing, such as the art 
forms you can hang on a wall. It is not crystal­
lized, except in cookbooks. As an art form, it is 
more akin to a performing art such as singing. 

"Reproducing a melody or a score is one 
thing," Dr. Caul explains, "because those actions 
are physical in nature. But flavor is chemical in 
nature, and that is a big difference.'' 

Still, there is an enormous new interest among 
Americans in this craft or performing art, which 
our puritanical attitudes must have mitigated 
against in the past. 

In addition, arts were formerly for the rich 
only. Today, they seem to be participated in by 
all. As expressions of the interpretative brain's 
appreciation, "Flavor also happens in the mind," 
Dr. Caul muses. "That is why they are called the 
senses, I guess.'' 

But perhaps most of all, food and cooking com­
prise the end result of an art form that is every-

where every day. The art of cooking, surely, has 
been civilized man's first and continual art form, 
which has always been revered in what Malraux 
calls a "museum without walls"-everyday life. 

"We. have to live art if we would be affected 
by it," Sir Herbert Read has said. And it cannot 
be denied that the art forms of taste and smell 
are lived daily by all the peoples of the world. 
Not everyone, however, lives at this level of 
appreciation-a fact that returns us again to the 
matter of the critical factors of experience and 
culture. 

Aestheticians have puzzled over this affective 
quality for years. Is the beauty in the flavor or in 
the head? Is it drunk in the bottle, or drunk in 
the head.of the drinker? Or is the art in both? 
Is it not the interpretative qualities of the mind 
working on the chemical or physical properties 
encountered? But how? 

And how guilty are our artists of perverting 
our sensory perceptions? 

The Architect 
As artistry intensifies every sensory effect, do 
our senses become more acute-or are they 
dulled to atrophy? People complain today about 
the artificiality of both our everyday perceptual 
experience as well as about the "scandalous" 
daring of our artists. 

Yet artists have, in other ages, been the shed­
ders of light on the sensual as well as the intel­
lectual aspects of our lives. 

Today, are architects as artists bringing a new 
sensuous awareness of a new environment made 
possible by new techniques? Are they really ex­
pressing a sensory awareness at all? As Oscar 
Wilde has said, "Nature follows art." And are 
people - "nature" - following the architect's 
ideas? How is the architect, as artist, interpret­
ing the sensory perceptions in his environmental 
machines? 

Only when one understands the changing concepts in science, and the possibilities 
offered by applied science and technology, can one begin to think of what buildings 
of the future might be like. Here is the vision of one structural engineer who is 
trying to shed traditional thinking. Pictured on the following pages is ... 

THE EDlilDEER'S 
THIRD mlLLEDIUm 

By Lev Zetlin, Consulting Engineer: 
Since progress in the pure and applied sciences, 
such as various fields of physics and chemistry, 
is based on observation of natural phenomena, 
it follows a pattern that could be extrapolated. 
Thus it is to some extent possible to predict 
feasible future achievements. 

This is not the case in construction. To at­
tempt to predict the nature of buildings in the 
third millenium would be like trying to predict 
clothing fashion. Architecture is a field where 
the applied natural sciences meet with aesthetics 

and the social sciences-all of which are variable 
from generation to generation. 

In attempting to predict the future of build· 
ings, this article limits itself to the "science of 
building buildings," defined as building better 
buildings more economically. Particular emphasis 
is placed on the future of structural systems: 
Since these have great bearing on the form and 
planning of any building, the future of structural 
systems might indicate how buildings will look, 
as well as indicating the general direction of 
the entire construction industry. 
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Change Comes Slowly 
The predictions for the future of buildings are 
based on criteria proven over a number of years. 
Building forms, structural frames, and construc­
tion methods all conformed to their specific 
epoch. Generally, the forms of buildings are 
dictated by the structural systems supporting 
them. This is true of Roman aqueducts, American 
skyscrapers, the Eiffel Tower, and industrial 
plants. 

Improvements in the construction field were 
essentially changes in an existing method of de­
sign, concept, structural frame, or construction 
technique. The improvements were always super­
imposed one upon another on top of a traditional 
system or technique. But in other practical 
sciences, old methods and equipment were 

scrapped with each innovation, thus leaving a 
freer hand for progress. Now we have the para­
doxical situation of housing a sophisticated 
Saturn missile in a building that could have been 
built in the year 1900. 

Inefficient Structural Support 
Conservative opinion may wonder why buildings 
and structural systems should be drastically 
changed. It may also ask what is wrong with 
present concepts, construction techniques, and 
structural systems. The reply is simple: Present 
buildings are structurally inefficient and are be­
coming inordinately expensive without any gain 
in quality or technological sophistication. Struc­
tures built today have an extremely low efficiency 
ratio. They weigh three to ten times the live load 
for which they are designed. In other words, to 
create a structure to resist a prescribed load, 
we design and construct for a load four to eleven 
times as much. This is as efficient as drinking 
tea from a lead cup, or wearing armor several 
times heavier than that of a medieval knight. 

Inefficiency also prevails in the technique of 
building, which leads to rising costs. Unfortu­
nately, costs will continue to rise as long as the 
industry combines increasing labor costs with 
outdated building systems, instead of adjusting 
building systems to modern technology. 

This lack of progress in technology results 
from an absence of research and development 
programs in construction, and from a lack of 
motivation in making innovations. The reason for 
this inertia is that the industry consists of frag­
mented services for design and construction. 

Each building represents an individual, inde­
pendent entity, with its own financing, design, 
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construction, and user problems. Furthermore, 
the financing groups in the construction industry 
know very little about the potentials of the vari­
ous component sciences in the design of a build­
ing. This kind of atmoshpere is conducive to 
conservatism, and is extremely unfavorable to 
innovation. 

Borrow from Aerospace Research 
Real innovations in the science of constructing 
buildings economically will be achieved only 
through a concerted research and development 
effort. Financing such an effort could be done 
only by large corporations or the Government. It 
cannot be achieved by individual owners, archi­
tects, engineers, or manufacturers of building 
components. 

Research and development in other applied 
sciences, particularly the aircraft and missile 
industries, abounds with novel information in the 
domain of stress analysis and strength of mate­
rials. These are prerequisite to innovations in 
structural systems, and hence to improvement in 
the science of building buildings. But, surpris­
ingly, the construction industry did not even 
stretch its arm to avail itself of this information. 

It is also surprising to find that this relative 
backwardness of construction science exists not 
only in the United States, but in every country 
that has otherwise made great progress in pure 
and applied sciences. One explanation for this 
could be international competitiveness. The up­
surge in nuclear physics and space exploration 
during the last two decades is based on break­
throughs made between the years 1900 and 1930. 
It was only when one nation started using these 
theoretical breakthroughs for practical applica­
tions, and possible military superiority, that other 
nations began their great efforts in basic research 
and development of applied sciences. 

Competition May Spur 
Construction Research 
Construction is one of the largest industries in 
every developed nation, and hence has a signifi­
cant bearing on the national economy. It is quite 
conceivable that in the foreseeable future one 
of the developed countries will put a national 
effort into research and development of the 
science of building buildings. 

Since the purpose of such an effort will be to 
build more economically on a national scale, and 
therefore with a possible favorable impact on 
a national economy, this will create an impetus 
for international competition. After this, research 
and development in construction sciences will 
catch fire on an international scale and break­
throughs will occur on the same scale as in 
other applied sciences. 

Nevertheless, during lhe last decade, spon­
taneous attempts, though isolated and far be­
tween, have been made by a few countries to 
research and develop their construction industry. 
In the United States, these attempts are spread 

among several Government departments and 
among large manufacturing corporations. 

The attempt by the large corporations, natu­
rally, is directed toward their own products. Thus, 
most of the effort in research and development is 
spent on building components. Unfortunately, very 
little effort is being made toward innovations of 
buildings as complete units. Only this kind of 
innovation will result in significant breakthroughs 
in the science of building. 

Buildings in the Third Millenium 
At the beginning of the third millenium, structures 
will be built with only two major types of ma­
terials: high-strength steel (possibly with a break­
ing strength over 500,000 psi) used only in 
tension, and lightweight plastic, fibrous, and 
cementitious materials resisting compressive 
stresses. These lightweight materials will simul­
taneously serve the aesthetic and protective role 
of an exterior skin for buildings. 

Lightweight panels, prefabricated on assembly 
lines, will comprise complete portions of a build­
ing and incorporate structural, mechanical, and 
electrical requirements for a building. Most 
likely, they will be self-erecting, but if not, they 
will be speedily erected with automated equip­
ment. Whichever technique is used, the con­
tractors will put little reliance on manual labor 
for field-welding or bolting. 

Buildings will rise to almost unlimited heights, 
and the interior spaces will remain unobstructed 
because floors will span great distances between 
supports. Few structures will be built under­
ground, since this is a slow construction process 
requiring a lot of manpower. 

In urban areas, buildings will start high above 
the ground, thus creating "cities in the sky." This 
prediction is based on construction economy, but 
the concept also satisfies the city planners' 
plea for more ground space for the exploding 
population. 

Despite the heavy standardization of compon­
ents, there will be no standardization of buildings, 
because components will be designed to be com­
bined into a great variety of architectural forms. 
However, buildings will be aerodynamically stable 
and designed as complete structures, not as a 
series of components. 

Structural frameworks will incorporate me­
chanical devices to withstand loads. Instead of 
brute strength to resist wind, earthquake, or live 
loads, frames will activate springs or hydraulic 
devices to compensate for the loads. 

Changes in construction will not only be tech­
nological. The chain of command will differ from 
that now in effect: There will be no architects, 
engineers, or contractors in the sense we know 
them today. Neither will the changes forecast 
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for construction be brought about from within 
the industry. This is because today's construction 
industry is too inert and insensitive to the 
technological revolutions going on around it. 

The major changes in construction will start 
when companies in other technologies, such as 
aircraft, machine builders, etc., enter the con­
struction field. Even today one can see the 
writing on the wall. 

How to Improve Structures 
Although there is presently no concerted effort 
for research and development in building science, 
research in the engineering field is going on in 
various universities throughout the world, usually 
undertaken by individuals on their own initiative. 
The space and aeronautical industries also per­
form interesting research in the field of structural 
engineering and strength of materials. 

Studies in the fields of geophysics, aero­
dynamics, and weather prediction offer tools 
that can be used two ways in building design. 
They can pinpoint-and hence reduce-the de­
sign loads; and they can impart streamlined 
shapes and forms to buildings that will simul­
taneously increase the resistance of buildings to, 
and reduce the intensity of, the external dynamic 
loads such as wind or earthquake. 

The results of lab work are slow to show, 
because there is about a 15-year lag between the 
available theoretical knowledge and its applica­
tion to construction. Nevertheless, the results of 
research mentioned previously give an inkling of 
possible future efficient structural systems and 
forms of buildings. The following factors will 
determine the structural systems, and hence the 
form of buildings, in the future. 

Stress Distribution Efficiency 
Modern science has been quick to discard ideas 
once they have been disproved. Contemporary 
building technology, on the other hand, tries to 
improve antiquated concepts. We are, in effect, 
applying modern scientific methods to ideas that 
are more than 4000 years old. 

Contemporary architectural construction fol­
lows within this time-honored tradition. An 
obvious example is reinforced concrete manu­
factured in the shape of steel sections, which 
perpetuates the lineage of material misuse. 
Archaic wood construction was translated into 
marble, marble was translated into cast iron, and 
now precast concrete uses for its model the 
rolled-steel section. 

We adhere dogmatically to the idea of bending 
stresses, refusing to discard such an obviously 
impractical concept. Much of our energy is spent 
in trying to improve the bending capacity of 
materials, instead of finding means of circum­
venting this traditional pattern of stress, which 
represents a loss of 90 per cent material 
efficiency. 

We need new concepts, new ways of thinking. 
Science is not standing in our way; we need 
merely stretch our hands to avail ourselves of 
discoveries all around us. The space frame, as 
we think of it today-as a two-way truss­
represents an uneconomic use of material. Its 
failure lies in the waste of labor-in having to 
assemble thousands of variously sized pieces. 

We can produce steel that is many times as 
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strong as our present structural steel, but we 
seldom employ this improved material, for we 
think of it in connection with bending stresses. 
Deflection is a function of I and E, and the E 
is the same for both mild and high-strength steel. 
Therefore, wh-en we think of high-strength steel 
only as a beam, it has no economic advantage. 

However, high-strength steel used in sheets 
for shells or cables offers a maximum advantage, 

because these structural methods do not depend 
on bending stresses and therefore full advantage 
can be taken of their improved properties. 

Modern high-strength materials must be used 
with imagination. They must not be nullified by 
preconceived, antiquated structural concepts. 

Primary and Secondary Stresses 
By ignoring secondary stresses, contemporary 
structural design is imposing on itself a serious 
limitation. 

Primary stresses could be called the "hand­
book" stresses that we use every day. Strength 
is assumed because we have built millions of 
buildings with these methods and know they are 
safe. It is a theory that states we traveled from 
one point to another, but tells us nothing about 
the structural behavior employed in reaching our 
destination. Such an approach to structural theory 

is extremely limiting to structural development. 
Primary stresses are only an approximation. 

In primary design, we assume that the section 
does not distort, but it does, and, in so doing, 
the actual stresses are different from primary 
stresses. Normally, primary stresses are an 
envelope enclosing the largest stresses in the 
section. Actually, many areas within the section, 
when stressed, are much stronger than those 
~ssumed in primary stress design. By confining 
ourselves to this limiting theory, we curtail our 
understanding of stress behavior and its creative 
design possibilities. 

We assume homogeneity of material in our 
calculations, which is contrary to fact. We do 
not possess a structurally homogeneous building 
material. The homogeneity of concrete is denied 
by its composition and is demonstrated every 
day in the failure of test cylinders. To cover our 
misunderstanding of concrete, we introduce a 
safety factor that allows us to consider ii 
homogeneous for design purposes. 

Material failure is caused by imperfections, 
and is no indication of the material's strength. 
We assess the strength of building as haphazardly 
as we assess the strength of materials. If we 
design a structure with a safety factor of 2)2, 
we probably have, within 98 per cent of the 
structure, a factor of 8, and the remaining 2 
per cent may have a factor of 1.2. Obviously, a 
chain is as strong as its weakest link, meaning 
that the building has been designed with an 
excess of material and a dearth of safety. 

The total structure could be designed with a 
uniform safety factor of 2Yi, making it more 
than twice as strong and saving two or three 
times the material. 

Stress and Strain 
Another fallacy is to assume that stresses will 
always cause strain. Hooke's law tells us that 
any load imposed upon a material will cause a 
corresponding deformation. But this is not always 
true. 

Laboratory tests on thin steel bars indicate 
that they will rupture at, say, 50,000 psi. In this 
case, Hooke's law would apply up to yield point. 
But what would happen if we took a steel ball 
of the same material and dropped it into the 
ocean to a 10-mile depth? The ball would with­
stand a stress of 400,000 psi without deforma­
tion, since it would be contained by hydrostatic 
pressure, which would prevent its distortion. 
Since the ball could not deform, there would 
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be no strain and it would not rupture. As a matter 
of fact, it can withstand infinite loading under 
these conditions. Similarily, if we placed a steel 
ball in a laboratory compression chamber, it 
would react quite differently than the test 
samples we usually employ. It would withstand 
much more stress. 

In testing, we are defeated by the geometry 
of the bar. We already accept this fact, although 
its potential has not yet been explored. The 
building codes allow a much greater stress be­
neath the compression plates of post-tensioned 
concrete beams. The greatly increased strength 
of a material when confined against lateral move­
ment is therefore a tool to be used when we 
speak of potentials. 

Flaws in Construction 
Steel could in reality be one hundred times as 
strong as we know it. We know that steel breaks 
through the grain between molecules. Molecules 
are held together by ionic attraction. Griffith 
computed that force and as a consequence found 
that, theoretically, steel could withstand forces 
one hundred times those we usually assign it. 
Why is there a difference between this theo­
retical strength of steel and its actual test 
strength? 

Griffith found the cause was millions of minute 
flaws (crevices) introduced during the steel's 
manufacture. 

We have a small indication of this increased 
strength in comparison of mild structural steel 
and cable steel, which attains strengths four and 
five times that of structural steel. Eventually, 
we will be able to improve our method of steel 
manufacture so that it will eliminate these flaws 
and increase the steel's strength. 

Vertical Stability 
It took space engineers only six years to solve 
the problem of vertical structural stability that 
has baffled the construction profession since 
the Tower of Babel. They invented a mechanism 
to impose vertical equilibrating forces. These 
springs "that think" eliminate incipient dis­
tortion at the instant it threatens to occur. 

Seventy per cent of the total material in a 
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high-rise structure is sometimes used to elimi­
nate drift, which would be uncomfortable for 
the building's occupants and damage brick and 
glass. This material is utilized for loads that 
occur only a small fraction of the time. The 
maximum loads, such as might be imposed by 
hurricanes, would occur less than 1 per cent of 
the time. The preponderance of material is added 
to the structure for these occasional critical 
loads. 

It is obviously more logical to introduce 
counteracting forces when needed than to build 
in such a wasteful manner. If we recall the 
principle of the missile, we find it is possible 
to introduce mechanisms that will induce 
strengths into the structure when they are 
needed. 

There is also another advantage. Weight in 
building is self-defeating. A steel column one­
mile high needs all of its strength to support 
its own weight. At a half-a-mile height, it is 
utilizing half its strength to support itself. By 
reducing the weight of the structure, we are 
returning to the material its ability to help the 
building, rather than its being in business for 
itself. 

Extruded Buildings 
Our present building systems increase in cost 
as they rise in height. In other industries, high­
capacity synchronized jacks have been developed 
that could be used to help solve this problem. 
By utilizing 50 such jacks, which could lift 1000 
tons each, we could eliminate the expense of 
building our buildings from the first floor up 
and extrude them into the air. These would be 
built completely assembled on the ground and 
lifted into the air, reversing our present pro­
cedure by building the top floors first. 

The present lift slab systems only lift the 
slab (about one tenth of the building's weight) 
and do not alter the building's piecemeal as­
sembly system. If we consider this lifting system, 
we should rethink our assembly systems so that 
we do not apply modern technology to antiquated 
individual component assembly methods. 

Quo Vadis? 
The nature of buildings in the third millenium 
is wide open to speculation, since building con­
struction could take any direction within a wide 
range of possibilities. 

At one extreme, the industry could resist the 
technological changes of the next four decades, 
in which case we will still be pouring 5000-psi 
concrete from buckets into timber forms erected 
piecemeal by carpenters. At the end of a day, 
the men would leave in their private air-cars, 
inside which they would take a dry shower from 
a miniature sponge, change into stretch-fabric 
suits which are stored in a match-size box, and 
then head for a dehydrated dinner 3000 miles 
away at a speed of 18,000 mph. 

At the other extreme, man may not need any 
buildings at all. He might eternally live in a 
space suit that will provide all his needs in life, 
with possibly a few tubes projecting from the 
suit for physical contact with other humans. 
Occasionally, he would get tired of his suit and 
find himself a cave for a rest. And so another 
cycle of human civilization will have begun. 

The following comments by P/ A are extensions 
of Zetlin's thinking: They represent attempts to 
anticipate building forms of the third millenium 
by projecting structural principles already known. 
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Building Above the Earth's Surface 
With the increased need for space for the expand­
ing population, it will be necessary to increase 
building heights. Zetlin suggests they could begin 
at, say, 200 ft above ground, forming clusters or 
towns and cities above the earth. Lightweight 
materials make this feasible, and we already 
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possess jacks that could be developed to lift 
such sections into place. The clusters would be 
connected by cable-suspended bridges, thus leav­
ing the ground below free for sunlit parks and 
gardens. 

Building Components 
The introduction of lightweight building materials 
and entirely new methods of fastening indicate 
the feasibility of fabricating entire sections of 
buildings. These would contain plumbing and 
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environmental equipment. They could be erected 
as self-supporting building elements and would 
be fastened together by further developing 
several existing systems, such as the gasketry 
now used for curtain-wall buildings, or a suction 
system similar to that used in lifting glass and 
oolished stone. 
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The units would be capable of multiple arrange­
ment and would be demountable for relocation. 
The possibility of altering their size the same way 
that naval engineers change a vessel's displace­
ment from 10,000 to 20,000 tons should not be 
overlook~d. 

These sections could also be arranged to 
telescope, say, 7000 ft in the air. Cables used 
for raising and lowering the building would ten­
sion it to withstand occasional severe wind loads 
and against flutter in the same way as the cables 
connected to mechanisms in the Milwaukee 
tower. This principle is already embodied in the 
telescoping airplane-boarding platform. 

The Building Working as an Entity 
Zetlin speculates that we should be able to 
construct buildings that span distances, using 
their own strength in much the same way that 
an airplane body does. 
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In little more than half a century, the airplane 
has developed from an assemblage of structurally 
individual units covered by a silk skin, to the 
very efficient structural systems used today. 
There is no reason why the same principles could 
not be applied to a building, with the skin, 
instead of merely being an enclosure, forming 
an integral part of the structure. "Nothing in 
nature acts piecemeal," comments Zetlin. 

Lateral Stability 
"We do not use the reserve strength in our 
buildings," says Zetlin. He had hoped to test 
some of the New York World's Fair structures, 
14 of which he engineered, to ascertain their 
true strength. 
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The possibility exists of adding lateral stability 
to a structure by designing it at an angle other 
than a true perpendicular, so that the components 
of its direction would act as counterforces to 
horizontal stresses. This method, aside from its 
obvious architectural advantages in providing 
privacy and balconies for occupants, would use 
the columns and floors as integral structural 
members. 

Serpentine forms could also be used to im­
plant lateral stability in sir ucture. 
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Gyroscope Monitoring Sensors 
Would Stabilize Tall Towers 
The shock absorber converts kinetic energy. We 
cannot, of course, build a shock-absorber on this 
particular principle to service a building. It would 
have to be as large as the building itself. But 
we can use the principle to counteract stresses 
the moment they threaten to occur, and only at 
the point they are needed. Its feasibility has 
been illustrated by space engineers who have 
invented devices that stabilize incipient motion 
while transporting rockets assembled for firing. 

In his engineering design for the Milwaukee 
tower, Zetlin eliminated 60 per cent of the 
material usually required for such a structure, 
and saved more than $3,500,000 by introducing 
electronic sensors that activate mechanisms to 
counteract forces that tend to create instability 
and flutter. The tower has a base-to-height ratio 
of 1:15, compared to 1 :4 of the Eiffel tower and 
1:6 of the Seattle tower. 

Roof Holding Substructure Instead 
of Resting Upon it 
"The cable structure has the virtue of decreasing 
in cost proportionately as it increases in span," 
comments Zetlin. In discussing the structural 
systems for which he is probably the best known, 
Zetlin explains one of the cable systems he 
designed. 

"The lower cable is connected to the upper 
by struts. If one of the cables-say the lower 
one-tends to flutter due to an externally ap­
plied dynamic load, and therefore tends to as­
sume a certain geometry at a particular instant, 
the upper cable, due to its different character­
istic, would tend to assume a different geometric 
configuration. Thus the flow of energy from one 
cable to the other would dampen the vibration 
of the other cable in the same assembly. As in 
a classic shock-absorber, where energy from a 
vibrating system is transmitted into the dash-pot, 
the entire suspension roof, consisting of a series 
of pairs of cables, constitutes a giant internal 
shock-absorber." 
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Embodying this principle, the three-dimensional 
space structure Zetlin devised for the Travelers 
Insurance Pavilion at the New York World's Fair 
is here projected to a multistory building. 

0 

In this structure, the stress pattern is reversed 
from that of the arch, the conventional gravity 
structural system. Instead, the dome is in tension 
and requires little material at its apex. There is 
no reason why a series of such structures could 
not be erected-tied together by the pretensioned 
roof cables "like a keystone." "The arch is dead," 
declares Zetlin. 

Torsion 
Economically fusing support and structure, Zetlin 
devised a hyperbolic paraboloid shell structure 
of 4-in. cast-in-place concrete wall sections for 
Philip Johnson's nuclear reactor at Rehovot, 

Israel. The building was designed to withstand 
the internal torsion stresses of the reactor crane, 
and the loadbearing walls eliminate ring girders, 
thus creating an integration of reactor and 
structure. 

Zetlin thinks that torsion principles applied to 
structure will provide added lateral stability, 
integral architecture, and economy of structure . 

The foregoing remarks are conjectural and should 
not be taken as predictions of the actual forms 
of buildings in the third millenium. It is possible, 
as Zetlin has suggested, that future building form 
may be no different from what it is today. How­
ever, these comments do show what could be 
accomplished by a dedicated commitment to sci­
ence. and by using existing technology. 

Zetlin has clearly pointed to the limitations 
in thinking and preconceptions we must over­
come if we are to achieve breakthroughs in 
structural technology: "We have an unfortunate 
tendency," he remarks, "to think of buildings as 
components. No one seems to talk of completed 
buildings. Nonetheless, there are more break­
throughs than we are aware of .... The job of 
the engineer is to create breakthroughs. En­
thusiasm for engineering is fine, but it is meaning­
less if it implies merely the enjoyment of building 
traditional buildings. Enthusiasm must furnish 
the impetus to create breakthroughs through 
original thinking." 
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We have so far discussed the revolutions in philosophy, science, and other dis­
ciplines. Is there also a revolution in architecture-a new direction and new 
thinking that runs parallel to those of other fields? Our last chapter is an attempt 
to trace this unifying cultural substream. Now, finally, we can discuss ... 

THE AR[HITE[T'S 
THIRD m111En1um 

In the previous pages, we have seen evidence 
of a "revolutionary excitement" in many differ­
ent fields. Man's increasing immediacy of contact 
with his environment in all its sensual, social, 
and scientific aspects has begun to criss-cross 
interdisciplinary lines. Scientists, authors, artists, 
sociologists, philosophers, theologians, even an 
occasional politician, have begun to talk together 
and to find that they might be tuned in to some 
of the same wavelengths. There are indications 
that the architect and the planner have begun 
to join this dialogue. The evidences are small so 
far, but definitely worth documenting as an 
indication of the direction and thrust of the 
profession's future. 

The Background 
Formerly, it was generally agreed that the world 
was a rational and ordered system. There was 

God, or his facsimile-Reasonable Man; there 
was symmetry and harmony, perspective, orderly 
space, with a focus to it-a closed, systematic 
world. Today, many are taken with the idea of 
perpetual flux. Whereas previously people talked 
of progress, they now speak of "process"; 
instead of logical sequence, it is "simultaneity"; 
destinations give way to "nowness," form to 
"happenings"; instead of single focus, it is 
multidirectional "impact"; instead of the ideal, 
it is the "particular." 

From Newton's World to Einstein's 
It is convenient (if somewhat contradictory in 
terms of the "causeless" new philosophy) to 
compare this change in world views to the differ­
ences in scientific concepts: to the shift from 
a Newtonian universe to an Einsteinian one. The 
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first is ordered; time and space are a uniform 
matrix in which objects take consistent, measur­
able positions. Aesthetically, this is the space 
of a Renaissance painting, with depth, focus, and 
a perceptible goal. The viewer is moved through 
a sequence of peripheral events to a climax, 
through objects in profile to a frontal facade. 
This is the single-axis, single-focus space of the 
church with the altar at the end, the theater 
with the proscenium stage as focal point. It seems 
very clearly linked to a philosophy of life which 
sees man moving in a progression of steps 
toward a full end, of reaching the climax, God, 
heaven, or a logical solution. It is similar to the 
structure of the ordinary "well-made" novel or 
Hollywood movie, where a series of events lead 
to a climax, a focal point. 

The New Consciousness 
The new attitude, on the other hand, has its 
roots in the Einsteinian concept of the universe 
-one that leads to suspicions that space and 
time are not part of a consistent, uniform matrix; 
matter may be constituted not of rigid particles 
but of energy states-a condition not of statis 

but of constant movement. There is no prime 
cause and destined end, and probably, given the 
experiments of Lee and Yang (see p. 101), no 
fundamental symmetry of nature exists. From 
this standpoint, each person's time and view­
point varies; the only reality is the confluence of 
events at a particular place and time. 

Although it is convenient to attribute the new 
consciousness to scientific discoveries, various 
disciplines seem to have been working toward 
the same general attitudes in recent years. 
Underlying them all is a curious similarity. There 

is an increased awareness on several levels: 
Each individual becomes acutely, sensuously, 
aware of the impact of his particular situation; 
he is more aware of the particular nature of the 
time and place that surrounds him; and he con­
siders himself part of a gigantic dynamic process, 
whose structure is different from every vantage 
point, and constantly varying. 

Other disciplines have contributed to the new 
view. Much of Western philosophy and religion 
has moved from the cause-and-effect dogma of 
Judaeo-Christian thought to today's form of 
existentialism. Lurking in the wings may be a 
Westernized version of Oriental thought. When 
the logical point or purpose of the universe was 
removed, a whole bevy of concepts died: the 
Prime Mover, Ultimate Destination, Rational 

Man. The existentialists painfully revived man, 
the whole man, head-to-foot man, sometimes 
rational, sometimes absurd man, loving, hating, 
selfish, selfless. They laid him bare, and launched 
him without goals or reason into a world of 
chance and flux. The existentialist served to help 
reintegrate the whole man, detach his vision from 
some far-off goal and expectation, and put him 
down in the middle of his own mix. 

The Influence of Oriental Philosophy 
Lately, there has been a move toward Oriental 
philosophy, which seems even closer to the new 
concept of the physical world. John Cage, the 
avant-garde musician, states this view rather 
concisely in an interview in the Tulane Drama 
Review: "I found, through Oriental philosophy, 
that what we are doing is living, and that we 
are not moving toward a goal, but are, so to 
speak, at that goal constantly, and changing with 
it, and that if art is going to do anything useful, 
it should open our eyes to this fact." Given this 
attitude, no wonder that we speak of situation 
ethics rather than universal static code, or that 
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LSD and psychedelic agents, closely linked to 
Oriental mysticism, are receiving so much inter· 
ested attention from many people these days. 
Those who have explored such states of "ex­
panded consciousness" report they experienced 

an intensification of the senses, a feeling of 
being at one with the processes of the world, 
of complete fulfillment now. 

From Sequence to Simultaneity 
Sigfried Giedion is fond of relating new space 
concepts to the shift from perspective to the 
flat surfaces of Cezanne and the cubists. It is 
true that, in the former, the goal is a distant 
point; in the latter, experience is a simultaneous 
impression, recall, a momentary synthesis. Jn 
cubist paintings, objects are brought to the 
surface of the canvas, multiple impressions of 
the objects are presented at the same time as 
instantaneous imagery and recognition of that 
object. Objects make their own space on the 
canvas; they are not placed in space. This brings 
multiple events to the same important position: 
It seems related to Marshall McLuhan's point in 
Understanding Media, that for primitive man. 
time is a pluralism of many things coexisting. 
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Since, to McLuhan's thinking, modern man is 
being retribalized, it suggests he may be experi­
;ncing the same sensory modalities as primitive 
man. 

Following the feeling of alienation evidenced 
in the work of the abstract expressionists of the 
1950's-a turning away from the external world 
of nature to the world of the inner man-which 
may have had a spiritual correspondence to the 
predominant mood of the postwar existentialists, 
many artists today have returned to the immedi­
ate, concrete, contemporary world. Pop and Op 
art and their various ramifications have let loose 
the variety of textures, colors, and symbols of 
our environment. No longer satisfied with the 
limitations of "studio" art, the artist uses any 
method available to convey what he wants people 
to feel-in some cases it is a multiple-impact 
container in which the "viewer" is entirely sur­
rounded. Much of the new art seems concerned 
with juxtaposition, with allowing each spectator 
to make his own synthesis, allowing thiQ_gs to 
happen instead of structuring them. 

The novel and film have followed somewhat 
the same pattern. The traditional structure of 
beginning, middle, and end-of build-up and 
climax-has given way to an exploration of the 
ramifications of each moment, of now. "If we 
want to express our age," said Sartre, "we will 
have to change the novelist's technique from that 
of Newtonian mechanics to that of generalized 
relativity, and people our books with half-dis­
cernible consciousness, none of which would have 
a privileged point of view either on events or 
on himself." The futility of expecting a climax, 
a point to existence, is classically demonstrated 
in Samuel Beckett's Waiting for Godot. Godot 
never comes; the only reality is the process, the 
waiting. Jn such films as Alain Resnais' Last Year 
At Marienbad and Hiroshima Mon Amour, time 

and events are mixed. The present moment is 
full of time past and expected futures; the actual 
future is unpredictible, unimportant in relation 
to nowness, the open-endedness of I ife. Both 
Proust and Joyce delved into the depth of 
momentary consciousness. (Proust, it might be 
noted, was inspired to his vast vision by a rather 
primitive psychedelic experience with a made­
leine cake.) Progression or climax is irrelevant; 
there is no middle, beginning, and end. Conscious­
ness is not so much rational as multisensual­
full of smells, sights, symbols. Words are full 
of images, double or triple meanings, from the 
context of culture, of the individual. This does 
not seem too far removed from present-day ex­
plorations by the contemporary artist of textures. 
symbols, references, involvements, etc. 

McLuhan's Media-Message 
Marshall McLuhan, the media expert, attributes 
the change in contemporary consciousness to TV. 
"Our own first TV generation is rapidly losing 
this habit of visual perspective as a sensory 

modality, and along with this change comes an 
interest in words, not as visually ur:;orm and 
continuous, but as unique words in depth. Hence 
the craze for puns and word play." For McLuhan, 
print is like perspective space-it leads pro­
gressively from one point to another in an 
additive, cumulative, climactic way. Whether or 
not this is true (James Joyce, for one, overcame 
it), it is interesting that he thinks of it in these 
terms. McLuhan would also have it that the new 
sensuousness, the new need for immediacy, is 
in great part attributable to the new electronic 
medium: "The TV image requires each instant 
that we 'close' the spaces in the mesh by a 
convulsive sensuous participation that is pro­
foundly kinetic and tactile, because tactility is 
the interplay of the senses, rather than the 
isolated contact of skin and object." Where he 
does seem to hit the nail on the head, for the 
right reasons, is when he points out that TV 
is a close-up medium: By the very nature of 
the media image, we have very direct and 
intimate contact with the subject. 
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Again for McLuhan, the social revolution­
the shift from mechanization to automation-is 
explained in familiar metaphors. Mechanization 
involved linear perspective, specialization, ex­
clusiveness, segregation. With the computer 
comes implosion, synthesis, the world falls back 
together again. 

The sociologist and society in general seem 
to be coming around to the same philosophical 
viewpoint. Work for centuries has been the focus 
of man's life, with retirement as the pot of 
gold at the end of the road and with a correspond­
ing lack of knowledge of what to do with it. Now, 
when automation is changing the entire character 
of work, many people may not have to work and 
they are going to have to discover a way of 
enjoying being. This may involve a reintegration 
of the senses, a reintegration of functions, a 
sort of multiple simultaneous involvement in the 
process of living, rather than the long-range 
suspension of some functions in the pursuit of a 
distant goal. 

Architecture Begins the Search 
Until recent years, architecture has been based 
on the systems of values and techniques nurtured 
in the last years of the 19th Century al}d the 
first three decades of this century. In the last 
few years, however, it has become increasingly 
obvious that a change in attitude has begun to 
take place similar to that in the other disciplines 
and arts. 

Perhaps the profession, contemplating the 
fruits of its efforts in the 1940's and 1950's, 
realized a need for a change, just as many artists 
turned away from abstract-expressionism. At any 
rate, there has come of late an increased interest 
in sensual values, of the "sense of place," of 
architecture being part of the environmental 
process. 

The belief of many architectural leaders of 
the first half of this century in some sort of 
"universal solution" was perhaps best summed 
up in remarks made by Mies van der Rohe in 
1924: 
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"I consider the industrialization of building 
methods the key problem of the day for archi­
tects and builders. Once we succeed in this, our 
social, economic, technical and even artistic 
problems will be easy to solve .... 
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"We are concerned with questions of a general 
nature. The individual is losing significance; his 
destiny is no longer what interests us." 

There were those who did not follow this creed, 
needless to say-Wright for one. But it-or its 
more commercialized translations-carried the 
day in architecture for decades. In its belief in 
a universal solution, it is very close to the old 
concept of morality, with a universal code ap­
plicable to all situations. It was an ideal form 
in the Platonic sense: self-contained, abstract, 
and basically immutable. 

It requires very little observation to see that 
the commercial applications of Mies's quoted 
dicta still predominate in structures being built 
today. But recently, some architects have set 
forth on a different route. Instead of considering 
themselves "idealists" in the accepted sense, 
they think of themselves as "phenomenologists." 
The lessons of reasonable order and efficiency 
have not been laid aside by these men, but they 
have begun to concern themselves with the par­
ticular place and time of their buildings; with 
their contexts, the psychological effects of their 
functions and spaces. Like other artists, and 
perhaps like some scientists, they are beginning 
to find inspiration not in preconceived ideal con­
cepts such as "office," "house," "school," and 
so forth, but are sparked into creativity by the 
particulars of each situation, including the time 
and place of creation and use, the permanence 
or impermanence of the building-all or in 
part, the fragmentation of forms and spaces, and 
the entire reaction and counter-reaction of the 
building and the environment. According to the 
new physics, the only reality lies in a particular 
thing in a particular time and in a particular 
place. The process of locating this "point" 
is similar to the new mathematics: Order is a 
simultaneous equation satisfying numerous differ­
entials, at a common place in space. So it may 
be with the "new" architecture. In a recent 
issue of Landscape, Georges Matore wrote, 

"Modern man thinks of himself in terms of 
his situation: he strives to escape the absurd 
by means of rediscovering some order, genuine 
or fictitious. For a way of thinking which rejects 
both routine and chaos, will seek to determine 
the place occupied by things if they are to have 
meaning. The French philosopher Gabriel Marcel 
remarks: 'An individual is not distinct from his 
place, he is that place.' " 

This emphasis on place has to do with a quick­
ened interest in being part of a dynamic, changing 
process, of designing from the standpoint of 
natural and social ecology with their continuous 
mutability. "Everything is in a state of meta­
morphosis. Thou thyself art in everlasting change 
and in corruption to correspond; so is the whole 
universe." That was Marcus Aurelius in his 
Meditations about 1800 years ago. 

The view of some that the building might be 
part of a changing process is illustrated by the 
fact that a few architects have begun thinking 
of differentiation between parts of a structure 
which are liable to change and those that might 
be relatively permanent. Jn such a situation, a 

building will not only have a kinetic relationship 
with its surroundings, but with itself also. It 
cannot merely be an object to look at, but a 
part of the environment that causes things, re­
actions, to happen. If this last statement oc­
casions murmurs of "Frank Lloyd Wright," it is 
worth noting that many of Wright's ideas of place 
and environment are finding greater currency 
today. 

Imagery and Allusion 
Like much of current art, a recent trend in archi­
tecture has been concerned with imagery, sym­
bolism, and allusion. This may be, as McLuhan 
puts it, "an emphasis on the here and now," 
although there is also an element of reference 
to what might be called folk objects or forms 
in the work of an architect like Robert Venturi 
that differentiates it from the obvious symbolism 
of Saarinen's bird-terminals and neo-Gothic col­
leges. It is in quite startling contrast to much 
of the "rational" architecture of the past 40 
years. 

Architects who have designed in these allusive 
terms so far have found that some aspects can 
be peripheral, dealing with a passing reference, 
an aside, a footnote, a throw-away line. This can 
give it a considerable diversity. Some architects, 
like John Johansen of New Canaan, Conn., feel 
that contemporary symbols might be found in the 
computer, the plug-in, or the discard-this-part, 
keep-this-part aspect of the trend. 

Architect Victor Christ-Janer feels that the 
allusiveness and cross-references of many arts 
and sciences can be transmogrified into archi-
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tecture, that a building can be an exercise like 
a Robert Motherwell painting, or an evocation of 
the McLuhan medium-proposition, or maybe both 
at the same time. 

Fragmentation and Sensuality 
Much of architecture recently, like the other arts, 
has returned to a dynamic, tactile, sensual ex­
pressionism. If much of it is sheer exuberance 
at the decision to. throw off the "universal 
envelope," it nevertheless seems to be more 

solidly thought out and felt as architecture than 
the "New Sensualism" of a decade ago, which 
delighted in fluttery shapes and folded-plate roofs 
and was essentially cosmetic. The fragmentation 
of form, shape, and space that many are in­
vestigating has to do with the immediate experi­
encing of architecture: Most of the surfaces and 
textures invite tactile, instantaneous experience 
and touch. Our old friend McLuhan wrote: "After 
centuries of being fully clad and of being con­
tained in uniform visual space, the electric age 
ushers us into a world in which we live and 
breathe and listen with the entire epidermis. 
Of course, there is much zest of novelty in the 
cult, and the eventual equilibrium among the 
senses will slough off a good deal of the new 
ritual, in both clothing and in housing. Mean­
time, in both new attire and new dwellings, our 
unified sensibility cavorts amidst a wide range 
of awareness of materials and colors which makes 
ours one of the greatest ages of music, poetry, 
painting, and architecture alike." 

Strong words? Perhaps. A bit too wide-ranging, 
too generalized? Certainly. It is obvious, how­
ever, that the architecture of at least the near 
future will probably be one that will seek an 
immediacy with both its users (experiencers) and 
environment (urban extensions) that will be form­
ing a deeper involvement than the more cerebral 
design of past years. 
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An Architectural Revolution 
At this writing, despite the harbingers of archi­
tectural change described above, there is not 
right now a movement of large enough dimen­
sions to be called a "revolution in architecture," 
in the sense we have documented social, scien­
tific, sensory, and technological changes else­
where in this issue. But taking those changes 
and applying them to the constantly expanding 
consciousness of an increasingly "open-ended" 
group of architects, one can see that the future 
for architecture and planning-or whatever they 
may be called decades hence-will indeed be 
different. We can see that the effects of new 
scientific discoveries, varieties of existentialist 
thought, "Mcluhanism," and heightened forms of 
social responsibility are at work today. 

To repeat the tired cliche that the future 
belongs to the young does not invalidate it. This 
magazine has noted before (EDITORIAL, AUGUST 
1966 P/ A) the encouraging attitude of many 
young people today toward accepting and enjoy­
ing influences and stimuli that their buttoned-up 
elders view with a shudder. It is easy to imagine 
this portion of the younger generation being 
more open-ended about their architecture and 
environments. Of course, in contrast to this "live" 
youth, there are other groups that will have 
some effect in coming years. It is dismal to 
contemplate the architect who might emerge 
from the ranks of teen-agers who stone non­
violent demonstrators or rally to the banner of 
a neo-Nazi organization. It is difficult, but hope­
fully not impossible in future years, to conceive 
of architects and planners who might come from 
the ranks of today's socially and economically 
underprivileged. Certainly they will have an 
enormous amount to contribute in terms of per­
sonal experience, as have their elders in the 
literary field, such as Ralph Ellison and James 
Baldwin. But under the surface of these three 
groups, the '·'live," the "dead," and the "de­
pressed," there probably lies a far larger one 
(as it always does in any age or social 
stratum)-the "indifferent." Whether the kids 
who just-don't-care can stay that way much 
longer in such fast-moving days is doubtful. If 
some of them plan to be architects or "environ­
mentalists" or "phenomenologists" in the future, 
they will presumably have to be alert to and 
respond to more influences and responsibilities 
in stronger ways than did their fathers. 

The increasing interest in the impact of space 
and light and tactile qualities on the individual 
sensibility and the attention to his varying needs 

at different times will probably continue. Wright 
and Corbusier, of course, were the precursors of 
many elements of this kind of thinking. Recently 
Kahn, Rudolph, Venturi, Moore, and other younger 
men have been exploring the potentialities 
further. One postulation about the future that 
could be made would be that this search will 
take on much huger dimensions, encompassing 
large neighborhoods, whole cities. Indeed, there 
are a few who are thinking along these lines 
right now, without, so far, many actual oppor­
tunities to put their aims into practice. 

As architecture changes, so too will its tools. 
Computer technology is already with us, but 
undoubtedly in only its most primitive forms. 
When the architect and planner learn to use its 
potentialities creatively, a great realm of design 
possibilities will inevitably open. As we have said, 
the coming interprofessional and interdisciplinary 
dialogues will affect architecture and planning so 
profoundly that their precise state, in, say, 2066, 
cannot be put down in words on this page. It 
has been said that the future comes at us 
with increasing rapidity with every new discovery 
and every changing attitude of man. This is 
true in our field also, so that, while 2066 is still 
one hundred years away, its beginnings are now, 
some of them noted in this issue, and archi­
tecture is never going to be the same again. 

At the beginning of this discussion on 
the future, we suggested that archi· 
tects-and others in related fields­
should adopt an attitude of "informed 
open-mindedness" about these develop­
ments, because we seem to have en­
tered a period when man cannot any 
longer operate by a closed, exclusive, 
cautionary, minutely codified set of 
precepts, be they professional, social, 
scientific, or technological; instead, 
we are in an open.ended age, as many 
of the examples in the previous pages 
illustrate. The facts and guidelines we 
have set forth in this issue are pre· 
sented, therefore, for what they are 
worth: for your information and pos­
sible assistance toward your "informed 
open-mindedness." In a way, our study 
symbolizes the new need to experience 
and examine all aspects of life all the 
time. 

We at P /A believe that the period 
leading toward the third millenium 
could become the most exciting and 
important time designers of the human 
environment will ever have experi· 
enced. We look forward to it with 
anticipation. • 
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Tho e among t you who can remem­
ber back past Petula Clark and Her­
man's Hermits might recall li tening 
to Glenn Miller's weeknight 15-min­
ute broadcasts during which he usu­
ally took an older composition (Ver­
di's "Anvil Chorus," von Suppe's 
"Light Cavalry" overture) and re­
arranged it to produce a typically 
swingy Miller piece. 

Samuel E. Gallo is a ew York 
sculptor who has been doing some­
what the same thing with classical 
sculpture. He buys a good commer­
cial reproduction of, say, the Venus 
de Milo, makes hi own casts of it, 
then aws it into pieces and reforms 
it into fascinatingly faceted fragmen­
tations of the original. His latest ver­
sion of this technique, the Venu 
and one using a classic head of Zeus, 
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adorn the walls of the Trahey and 
the Fenga & Berkovitz advertising 
agencie in Manhattan, respectively. 

Gallo's intere t in u ing frag­
mented cast of objects to produce 
other objects as sculpture began 
when he was commissioned to pro­
duce sculpture walls and panels for 
the U.S. Gypsum Building, Chicago, 
in 1963. There he based hi de ign 
on casts of tools, machine parts, and 
laboratory equipment used by the 
company. Later on, he did some of 
the windows in the notable series of 
fine displays at Tiffany & Company: 
in two window displays he applied 
the technique to the form of a light 
bulb; and in one Chri tmas window 
he used a Gerard David choir screen. 
He also reworked cheap busts of 
Mozart to produce an album cover. 

The classical cast in Gallo' work 
is used as an objet trouve or raw 
material just like stone or metal. The 
constructions become not imply 
forms of the material the arti t is 
handling, but artifacts loaded with 
"a great variety of a sociation " pro­
duced by the original sculpture it­
self; stylistic, design, and even archi­
tectural allu ions might be felt. The 
Venus and Zeus piece evoked in 
this observer a memory of some of 
Wright's decoration, the exploration 
of some of the Cubists (particularly 
Braque) , and even the sound of 
Glenn Miller broadcasts past. Gallo 
himself thinks of the lushness of the 
Spani h and Mexican baroque, and 
is currently working on a culpture 
using the Zeu head to create a 
"Mayan" effect. 

The technique, which technically 
uses polyester re in reinforced with 
glass-fibers, "sets up some very inter­
e ting aesthetic tension ," the sculp­
tor says. "On the one hand you are 
de troying a classical form-de e­
crating it, suppressing it volumes, 
refocu ing empha is, repeating parts 
of it many times. But, at the same 
time, in bringing the piece together 
in new relationships, you are al o 
forcing on the viewer a fre h con­
frontation with a work which was al­
ready stale and overly familiar to 
him a a child." 

Thi is an area that some younger 
architects are presently inve tigat­
ing: taking forms, shapes, or idea 
from the body of our architectural 
and art heritage and reworking them 
into something that is of today but 
li::is a tantalizing allusiveness about i t 
that makes the viewer take another, 
longer look. It i most interesting to 
see such a earch taking place in 
both field at the ame time.-JTB 
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MONEGASQUE HANGING GARDENS 

ince 1964, an artificial peninsula 
has been under construction below 
the looming Rocher promontory, 
site of the palace of Prince Ranier 
III and Prince s Grace of Monaco. 
The tiny (about 370 acres) princi­
pality ha felt a great postwar need 
for expanded housing and other faci­
lities, an uncomfortable state of af­
fairs when you are completely sur­
rounded by a big country, however 
friendly. There remained the sea for 
expansion, and the new peninsula 
will support structures to house be­
tween 12,000 and 20,000 resident 
and transient people. Fill mate­
rial for the new land is held by a 
1200-yd-long dam footed 135 ft be­
low water level, said to be one of the 
deepest underwater dams in the 
world. 

The design of the satellite town to 
rise from this man-made spit of land 
underwent a number of changes for 
five years until this version by Man-
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fredi G. icoletti of Rome was ap­
proved by the Monegasque Govern­
ment in Augu t. It will take about 
six years to finish, following com­
pletion of the peninsula in 1969. 

Basic elements of Nicoletti's plan 
are what he calls "artificial hills"­
huge, amphitheater-like megastruc­
ture facing the Monegasque and 
French sides of the peninsula. Upper 
level will be re erved for residential 
units and lower areas for commercial 
spaces. These structures will be pro­
duced by a "large building organiza­
tion," in icoletti's words (the proj­
ect is being financed by an ltalo­
French-Swiss group). The secondary 
structures - stores, shops, homes, 
apartment -will be individually de­
signed and built, then plugged in to 
the megastructures. This flexibility 
of planning and design will, never­
theless, be ubject to a certain meas­
ure of control concerning minimum 
amount of green areas, a set range 

of materials and building technique , 
and the amount of useable floor 
space for varying functions (com­
mercial, residential, hotels, etc. ) . 
What the architect terms a "pro­
grammatic return to nature" will 
leave as much open land at grade a ­
possible, which is to be enhanced by 
the "hanging gardens" created by 
open green space on the amphithea­
ter-structures as they terrace upward. 
The solution to the problem of creat­
ing a large urban area where there 
was none before has been solved 
quite interestingly by making man­
made geology (the peninsula) and 
dominant forms (the "hill ") the 
"control," and leaving the details of 
individual units to happen on their 
own when the satellite town begins 
to grow. To this observer, thi eems 
a wise approach in providing a defin­
ite pre-plan of functional and volu­
metric paces within which a great 
range of flexible de ign and planning 
can occur over a long period of time. 

The traffic pattern reflects the 
architect's concern with keeping the 
inhabitants as close to nature as po -
sible. Pedestrian traffic is established 
at 25 ft above ea level, and vehicu­
lar traffic occur between this level 
and 7 ft above sea level. A two-way 
automotive spine feeds into the pen­
in ula from the "mainland," servic­
ing the new town and b ing lodged 
in two levels of underground park­
ing for 10,000 cars. 

Other u es of the newly created 
land will be: a commerce and light 
industry center where the peninsula 
joins Monaco; beache and sports 
facilities on the French side; a Trade 
Center on the northeast side, at the 
edge of the dam; and a Cultural Cen­
ter at the east side, below the Roch­
er. An "ecumenical" church is also 
sugge ted. 

The element of cale in this proj­
ect have two aspects: the "macro­
scale" of the town itself in relation 
to its surroundings on the Cote 
d'Azur, and the "microscale" of 
human experience within the town 
itself. On the macro cale level, it can 
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be seen as a complete entity that will 
combine with the shore, the Rocher, 
and the mountains behind to form a 
ympathetic composition as seen 

from peeding vehicles or from the 
sea. When the varied architecture of 
the individual unit is inserted in the 
matrix of the major structure , the 
resemblence to a typical Mediterra­
nean hill town will be obvious. 

On the microscale, it is less possi­
ble to predict what the individual ex­
periences of open and closed space 

will be. However, the architect ha 
tried to provide the opportunity for 
variety and interest here. Nicoletti 
say the hwnan scale "is enhanced 
by the great variation of urban 
space , by the many occasions of sur­
prise and diversities, by the con­
tinuous interest awakened by the 
various 'happenings,' and, above all, 
by the possibility that each inhabi­
tant has to give a personal contribu­
tion to the urban organization." 

The kind of architecture and plan­
ning illustrated by this project and 
a few others (such as the Sunset 
Mountain Park project, which won 
the 1966 First Design Award; see 
pp. 120-127, JANUARY 1966 P/A), 
repre ents, it seems to this writer, a 
true advance toward the total "en­
vironmental" design that everyone is 
talking about hut so few get a chance 
to do. While it is possible to dis­
agree, as some will, with Nicoletti's 
form and shapes (could they be 
pyramids facing both inland and to 
the ea, for instance?) , the funda­
mental concept of creating a strong 
but permis ive matrix in which a 
city can grow and its inhabitants ex­
pre s themselves is an important one 
-one we wish would gain wider cur­
rency in redevelopment agencies in 
this country.-JTB 
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Lower level : (A, B) parking under residential units; 
circulation ; (DJ beneath cultural center. 
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SANTIAGO CARACOL 

Photos: Estudios Fotograficos Rays 

In 1960, an open competlt10n was 
held for the de ign of a building to 
house the headquarters of the United 

ations' Economic Commission for 
Latin America (ECLA) and other 
regional offices of the world organi­
zation. Winner was Emilio Duhart 
H. of Santiago de Chile, the capital 
jn which the building was to be lo­
ca ted. This past September, the com­
pleted U.N. building was dedicated 
by Secretary General U Thant. 

The building is another in the 
generally impressive line of South 
American buildings that have re­
flected the influence of Le Corbusier 
since the Ministry of Education 
Building in Rio in the late 1930's. 
It is a long, low, concrete-structured 
hollow square housing organizational 
offices and, in its center court, a main 
conference chamber, a smaller con­
ference room, and a central building. 
The architect says that the long hori­
zontal silhouette of the building re­
flects " Chile's architectural tradition 
and the flat plain of the central val­
ley" where it is located, whereas the 
spiraling mass of the main confer­
ence structure reflects the soaring 
Andes range that forms an awesome 
backdrop for the building. Landscap-
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ing, which has been donated by Bra­
zil, is to go forward under the direc­
tion of the noted Brazilian landscape 
architect Roberto Burle-Marx. It has 
been designed, according to the 
architect, to provide "a sort of fifth 
facade clearly vi ible from the neigh­
boring hills and from aircraft land­
ing at the airport nearby. " 

Structure is reinforced concrete 
with perimeter pillars carrying large 
beams with continuous-edge girders 
cantilevered at the corners and stand­
ard cross-beams of prestressed con­
crete incorporated with continuous 
slabs. Upper structure is supported 
on the massive pillars by articulated 
joints. 

To per ons approaching it, the 
building is seen over a large reflect­
ing pool, which also serves the cool­
ing system. A large sculptural en­
trance canopy leads under the over­
hanging upper offices floor. Within 
the office square, various open areas 
define themselves between the central 
structures. Dominant over all is the 
"Caracol," or main conference cham­
ber, its sides slit by two "gills" ad­
mitting light into the interior and it 
outer walls incised with bas-reliefs 
dealing with " American Cultures." 
Within the chamber, a circular mov­
able ceiling of molded glass fiber is 
used to adjust the acoustics and 
space of the room as its uses change. 
The "moon," as its architect calls it, 
is also used to reflect light into the 
space. 

The entire complex of the Santi­
ago United Nations building seems, 
from these views, a rather noble and 
impressive concept; one marred 
here and there, however, by undi­
gested Chandigarhisms such as the 
" breeze intakes" in the southwest 
patio. 
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the haus of the bauhaus reconsidered 
On the birthday of Gropius' Des­
sau buildings of 1926, some reflec· 
tions on 40 years of m yth and coun­
ter-myth about " the" Bauhaus. 

By lane Fiske McCullough, former 
Editor of Industrial Design maga­
zine, who is currently at work on a 
study of the educational ideas of the 
Bauhaus and their later influence. 
December 4, 1926, Dessau, Ger­
many: A brisk, busy day for the 
staff and students of the design 
school known as the Bauhaus, a day 
of double celebration. The sixtieth 
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birthday of the painter Wassily Kan­
dinsky, one of the school's "masters 
of form." And the fir t day of dedi­
cation ceremonies for the school's 
hining new home, designed by Di­

rector Walter Gropius. Typically, 
Bauhausler were working together 
on a festival that would be a suitably 
avant-garde cultural event. There 
was to be an outdoor banquet, a de­
sign exhibition, experimental film , 
" total" theater performances di­
rected by fete-master Oscar Schlem­
mer, tours of the building, and a 
welcoming speech by the Prussian 
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Minister of Culture. And, of course, 
an exuberant evening costume hall. 

The object of celebration, archi­
tecturally peaking, was a building 
of glass, ferro-concrete, and tuccoed 
brick, containing teaching facilities 
for ome 200 students, as well a a 
wing for Des au's building-trade in-
titute (Berufschule) . From opening 

day, the building was widely ad­
mired-"an imposing document of 
contemporary artistic conception," 
in the words of one German critic, 
"who e layout is magnificent and 
convincing." Within two years, it 
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was documented as one of the har­
bingers of a new architecture, and 
shortly assumed the role of a "mas­
terpiece." In the architectural his­
torie from Hitchcock ( 1928} to 
Banham ( 1960}, few buildings of 
our time have been so continuously 
and reverently written about. 

Over the ame 40-year period, the 
physical tructure fell from its pris­
tine grace to a state of abuse and 
destruction during the war, followed 
by irreverent and grotesque bricking 
up of walls and windows. Now, the 
East German government has tarted 
a pain taking program of restora­
tion, which will revive Dessau' 
claim on a major period in German 
culture and-even empty of student 
life-a monument of world renown. 

Yet, in the same 40 years, el e-
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]ucker and Wagen/eld: lamp. A theatrical performance. 

where, the name "Bauhaus" has 
emerged as a kind of two-pronged 
myth. Offsetting the myth of om­
nipotence-the Bauhaus as a crea­
tive umbrella covering everything 
valid in the design of our time­
there is the Mephistophelean coun­
ter-myth that prevails among 
younger designers and cr.itics today, 
blaming the Bauhaus (or Gropius) 
for all the current failures of design 
and of education. Hardly a design 
conference these days escapes a few 
pronouncements using "Bauhaus" as 
a pejorative if not a swear word. 

Why this continuing obsession 
with "Bauhaus-Black or White?" 
Are we caught in a fruitless Oedipus 
complex, trying to validate our own 
identities by altering the evidence of 
our paternity? Such vigorous strug­
gles to improve the past through 
opposition, which are, of course, his­
torically inevitable, are likely in the 
long run to require building on, not 
breaking with, what went before. 
Perhaps our time has come for rec­
onciliation with immediate history­
time to evaluate, select, and move on 
(like all adolescents) to self-accept­
ing maturity. For that, we must 
know more than mythology about 
our specific Bauhaus heritage. 

In any event, the question of what 
the Bauhaus was is bothering a lot 
of people these days. A rash of new 
writings is breaking out both here 
and abroad, which, hopefully, could 
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bring us closer to the real, if intri­
cate, story line. It is not a tory of 
philosophical abstractions but of 
restless, hopeful people, casting 
about for ways to rebuild their world 
out of the rubble of defeat. In its 
metaphoric leaps and its drive for 
unifying ideologies to heal the rift 
between science and art, world and 
pirit, artist and society, it is a par­

ticularly German story. It can be 
understood only in the light of tra­
ditions and conditions in postwar 
Germany, which, it seems, are vir­
tually unknown to a new generation 
of Americans who e ense of history 
begins only after the little man from 
Munich shut down the school in 1933. 

As the Bauhaus debate continues 
on this ide of the Atlantic, it is also 
well to remember that words do not 
travel well through time and space; 
yesterday's European "functional­
ism" may read a today's "formal­
ism" through American eyes. The 
Bauhaus might be called a "trimul­
taneous" event- building, school, 
cultural movement- and each facet 
has to be looked at for what it was 
and what it did in the 1920's, not 
what we now wish it had been. 

In the Bauhaus, Many Mansions 

In the minds of each former student 
(close to 1200 in 14 years), the 
Bauhaus is no doubt the school as he 
knew it, whether that was in unset­
tled 1919 or in unsettling 1929. In 

the collective memory of history, the 
Bauhaus has been focused into a 
clear portrait of the fertile middle 
years after the new building opened, 
bringing with it an enlarged, unified 
staff, a more ambitious program and 
a new position of leader hip. 

On the record, though, the Bau­
haus looks not like one school but 
like five. Three of them, under Gro­
pius ( 1919-1928 ) were phases in a 
changing perspective on what such 
a school might be; two, under 
Hannes Meyer ( 1929-1930 ) and 
Mies van der Rohe ( 1930-1933 ) 
were abruptly different in attitude 
and outlook. Each phase is signifi­
cant in understanding that the school 
was not a unified event but a dy­
namic metamorphosis. Its years were 
all, in the best sense, formative years. 

Thus in zeroing in on the fest in 
Dessa u, it is important not to revere 
it as a miracle of virgin birth. The 
five tempestuous, harrowed years in 
Weimar-often glossed over with the 
legend of Gropius' "call" to launch 
a new design tradition "under the 
crystal symbol of a new faith," or 
else buried as a somewhat embarrass­
ing throwback to expressionism­
contain crucial seeds of what the 
school was destined to be. Officially, 
it started as anything but a clean 
sweep. In a moment of postrevolu­
tionary confusion, Gropius talked his 
way into control of two leaderless 
schools (The Academy of Fine Art 
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Klee: line and pla11e. 

Breuer: chairs. 

and The School of Applied Art), two 
empty buildings, and a staff of five 
academic arti t ; in the guise of ac­
ceptable reform, he proceeded to re­
vamp them along lines that no one, 
on paper, had uspected, and that 
Gropiu him elf wa searching for. 
The ideal wa nothing less than the 
"rebirth of a ound society through 
a new kind of architecture," through 
an all-embracing Bau that implied 
the con truction not only of build­
ings but of idea and p ople. Since 
no one could know what form thi 
new Bau might take, Gropiu picked 
not hi Berlin architectural col­
league , but a bizarre team of vision­
aries to help him fabricate the new 
architect out of whole cloth. 

Characteri tic of the first Weimar 
phase was the painter Johannes Itten, 
whose Vorkurs was an inventive an­
cestor of the aptitude te t. Using 
every purifying method from gym­
nastic to garlic diet , he sought a 
"mental hou e-cleaning" that would 
erase the imprint of arid historicism 
and release innate talent, thus creen­
ing student for assignments in work-
hop where under the joint guid­

ance of certified craftsmen and 
practicing artist (Klee, Marcks, 
Feininger), they could search for 
fresh, ound, creative olutions. The 
second Weimar phase arrived in 
1923, after the e important tempests 
of individualism and postwar eclec­
ticism had been allowed to run their 
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cour e toward more logical outlook. 
It wa characterized by the appoint­
ment of Josef Albers as a student 
teacher and of Moholy-Nagy to re­
place Itten, bringing a more co mo­
politan view of industrial collabo­
ration. The third Gropius phase, in 
Dessau, aw the appointment of 
"young master " to head the work­
shops-Marcel Breuer, Josef Albers, 
Joo t Schmidt, Herbert Bayer, Hin­
erk Scheper, Gunta Stolzl. They 
came up as products, and proof, 
of the school's plan to train ver atile 
artist-technicians. They joined the 
original form-masters (see photo, 
pp. 160-161) who had, with one ex­
ception, chosen to tick together in 
the big move that might have ended 
the Bauhaus in 1925. 

Legend ha it that the Bauhaus 
left Weimar because Dessau's pro­
gre sive mayor, Fritz He e, lured 
them away by offering them a new 
building. In point of fact, at the end 
of 1924 the chool was plainly 
doomed by ho tile Weimar reaction­
arie , and the ma ter reali tically 
decided to close at the term's end 
in March. Their lea t disa trous 
alternative wa to be absorbed by 
the Frankfurt Academy; Gropius 
agreed to resign, leaving the crafts­
men behind in a pin-off "Bauhoch­
schule" in Weimar. Klee actually ac­
cepted an appointment while others 
stalled. Then, in February 1925, 
Hes e made overture that would 

The master's house. 

tran fer the chool intact to Dessau. 
The skeptical master investigated, 
and agreed to try to hold everyone 
together. Early in March, Gropius 
went to Des au and addre ed an 
equally skeptical city council, after 
which Hesse killfully managed to 
persuade them to adopt the Bauhau , 
to budget 100,000 marks yearly, and, 
by combining it under Gropiu with 
the city' school of Applied Art and 
Trade , to afford a new building that 
was needed anyway. On March 25, 
the motion was carried for five-year 
contract . Four days later, the Bau­
haus officially cea ed in Weimar, and 
opened in temporary quarter scat­
tered about the city of Des au. 

De au Touri t Attraction 
Within two months, Gropius pre-
ented the city council with a pre­

liminary model: about 113,400 q ft 
of space for chool facilitie , plus 
adjacent hou e for even ma ter . 
After ome bickering and revi ion 
the plan were approved, and ground 
broken in eptemb r 1925. By 
March 1926, the framing was up; by 
ummer, faculty hou were occu-

pied. In early autumn, the chool 
moved in-a reality once mGre-and 
then the December dedication days 
turned into a gala event of nation­
wide repute, as ome 1500 visitors 
from all over Europe appeared on 
the first morning alone. ixty jour­
nalist came to write reports, noting 
the new building as "the mo t opti­
mi tic moment" in the life of a 
school that had struggled seven years 
for ecurity and recognition. 

Security it never achieved, but 
recognition only increa ed a archi­
tect , educators, and tudents-as 
many as 700 in one day-continued 
to pour through the building. After 
Gropiu ' re ignation in 1928, the 
chool remained in the limelight 

through the subsequent upheavals of 
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phases four and live. Hanne Meyer 
introduced a greater architectural, 
functionali t, and egalitarian empha­
si that ended with hi di mis al in 
1930; and Mie van der Rohe re­
shaped the program along strongly 
professional lines as he truggled 
vainly again t the political uppres­
sion of "foreigners, Marxi ts, and 
Jews." The chool' demise was 
virtually unmarked in the German 
press, but, abroad, the chroniclers of 
modern architecture were already 
recording the legend of the Bauhaus 
as the prototype and genesis of the 
movement's break with the past. 

Historically speaking, the Bauhaus 
building wa a long way from Gene­
si , but symbolically it served as the 
opening of a new testament. There 
were everal reasons for its immedi­
ate giddying impact: (1) It was the 
large t building, and complex, yet to 
be realized by a proponent of mod­
ern architecture in the postwar years. 
( 2) It illu trated at full scale-not 
in words, sketches, or models-the 
potentials of new theorie emerging 
in Holland, France, and Germany. 
As the butterfly from Peter Behren's 
prewar cocoon, it was the very real 
breakthrough of a long-awaited new 
life cycle. ( 3) As a type of building 
-not a factory, but a school-it 
broke the bonds of genre architec­
ture to how the universality of the 
industrial style, and, further, its ex­
tension through furniture and fitting 
into a total architecture. ( 4) It was 
the ingle mo t publicized building 
of the decade, and not by chance. By 
1926, the Bauhaus was the propa­
ganda center of the whole modern 
movement, extending its own posi­
tion with an influential serie of 14 
books by not only Bauhau masters 
hut uch modernists as Oud, Mon­
drian, van Doesburg, and Malevitsch. 
The chool it elf, and it workshop 
production, were pre ented in two of 
the Bauhausbucher (1928, 1930), in 
a multitude of good photograph 
long to be remembered and emulated. 

Indeed, in an age of photography, 
the building it elf, with its forceful 
linear logotype, became virtually an 
international billboard, advertising 
that one generation's social-artistic 
ideals could be perpetuated for man­
kind's benefit through the process 
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called education. It wa a powerful 
fusion-perhaps unique since the 
age of the great cathedrals-of form 
and content coalescing to become the 
ideal they were triving for. And, 
educationally, it fulfilled this promi e 
with genuine innovation (more 
about this later). 

How did the building stack up 
architecturally? Wa it significantly 
original, or confirmatory of develop­
ing trends? In retro pect, the ans­
wer might be yes on both counts. 

tructurally, the work hop wing' 
long glass curtain wall- a transpar­
ent membrane wrapped around the 
visible concrete skeleton-has been 
widely cited as the first full separa­
tion of bearing structure and non­
bearing skin, carrying Gropius' 1911 
Faguswerk window-wall to its logical 
conclusion. The bridge of offices 
leaping aero the road between the 
workshops and the city's trade school 
dramatized the spanning power of 
ferro-concrete as part of a unique 
multidimensional concept. Gropius' 
carefully organized pinwheel plan, 
with its eparate "function " ex­
pres ed as floating and inter ecting 
volumes, eliminated a fixed sym­
metrical fa~ade for a kaleidoscopic 
serie of "space-time" views that 
would be continually shifting around 
and through the building-indeed, 
totally comprehensible only from the 
air. On the interior, he linked the 
canteen, stage, and lobby into an 
extendable continuum for pecial 
occa ions { uch as the dedication 
it elf); and, with the collaborating 
workshops, made imaginative use of 
built-in equipment to create pure, 
unified interior surfaces. 

Hi torically , the building flowed 
from the architectural main tream of 
the century. It might be called the 
crest of a swelling movement that 
idealized mechanization a the hope 
of a better life for all. Gropius ex­
pressed thi cultural admiration for 
the machine in a syntax that was 
both less pure and less rigid than 
some of his colleagues, while using 
the elementary forms and man-made 
materials that had become the vocab­
ulary of a new posteclectic style. 

It is no myth that the building 
had wide influence. It gave impetus 
to an architecture of the glass cube, 

which soon followed in even more 
radical and relined form . It ex­
tended the possibilities, already 
hinted at in the early work of Oud 
and Le Corbu ier, of an architecture 
of pure white boxes-here sus­
pended, articulated, and even ex­
ploding into sculptured projection . 
This idiom, misapplied, later proved 
inhibiting to economical planning 
and building. Spatially, it drama­
tized externally sculptured volume 
without encouraging plastically sen-
itive interior space . 

Yet, admitting its influence, there 
i no grounds for the myth that the 
Bauhaus building deserves the credit 
(or blame) for what was labelled 
ex post facto "The International 
Style," except by virtue of its subse­
quent exploitation and canonization 
by others. Gropius himself, during 
the Bauhaus years, was neither tem­
peramentally nor theoretically pre­
pared to po e as the Adam of the 
new style. Believing that a " tyle of 
the time" would never emerge by 
academic impo ition, he always re­
sisted aesthetic demagoguery of any 
per uasion-whether from the ex­
pre ioni t Itten or the neoplasticist 
van Doesburg. Inevitably, and quite 
osmotically, a homogenous "house 
tyle" did emerge in the work hop 

after 1923 from both internal and 
external influence . Thi might have 
continued to evolve in De au. But 
now, with a .finished building to 
cry tallize many dream of "Bau" 
into one clear image, Gropiu may 
have unwittingly made a tatement 
so powerful that it stunted it own 
potential growth. 

At least, it is worth peculating on 
the effects of this new identity on the 
building's inhabitant after 1926. 
Did they perhaps shape their ideas 
to fit the now vi ible "crystal ymbol 
of the new faith" tliat urrounded 
them? Did Gropius' architect-suc­
cessors perhaps react to the build­
ing's formal image rather than its 
educational intent? I there a clue 
here to what went wrong with the 
world's dream of deliverance into an 
ideal century-a too easy acceptance 
of the seedling for the tree, a too 
rapid writing of the canon ? 

Looking pecifically at the educa­
tional program, we find out more 
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about Gropius' emerging definition 
of Bau. When he started on his quest 
in 1919, with the clear support and 
sweeping hopes of progressive circles 
in Berlin, he did not immediately 
plan-or promise--a school for 
builders. Nor, despite the staff of 
artists, did he offer a school to train 
painters or sculptors. Instead, he 
offered the excitement of breaking 
the taboos that had long separated 
prestigious art and mundane utility. 
("It is harder to design a good chair 
than a mediocre painting, and much 
more useful.") But these taboos were 
more than philosophical; they were 
built into the economy and educa­
tion of Germany. And even after 
decades of attempted reforms, there 
was no workable tradition for train­
ing the designer he dreamed of. The 
trade schools were sound but artless; 
the schools of applied art were 
struggling away from decorative 
"paper aesthetics" but still lacked 
any material basis for honest design; 
and the fine art academies preached 
reform but practiced, as they always 
had, inert decorative art. And as 
for "architecture"-what was it in 
1919? Neither of the former Wei· 
mar schools had contained even a 
department of architecture; in all of 
Europe, there was not a school to 
train the artist-technician as a total 
man. (Many of the early modernists, 
like Behrens, van de Velde, and Hoff­
mann, were self-taught emigrants 
from painting. The second genera­
tion came up either as apprentices, 
painters, or as students of technical 
institutes, like Gropius and Taut.) 

To escape all of these traps and 
correct the problem at its economic 
base, Gropius wanted to synthesize 
the strengths of all three educational 
traditions. He called for a serious 
foundation in manual skill in its 
technical aspect, combined with 
creative (form-giving) theory, with­
in the structure of certified trade 
apprenticeship schools that was still 
all-powerful in Thuringia. Thus he 
prescribed a return to "craft" (hand­
werk) as an educative skill and not 
as individualized decorative art 

through the three-year apprentice­
ship program, followed by certifica­
tion by the Chamber of Crafts and 
by the Bauhaus masters in design. 
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And he saw this basis in skill 
as a discipline that must precede 
architecture if, as he hoped, it would 
he transformed from weak intellectual 
dabbling into a broad creative act. 

When Gropius described the arch­
itect as the "conductor of the ensem­
ble who must know one instrument 
well," he meant, of course, a differ­
ent kind of architect from any prac­
ticing then-or now; if means could 
be found to train him, he must de­
serve the name "master of the arts." 
That is why Gropius would not admit 
apprentices to instruction in archi­
tecture--as some schools will not 
admit undergraduates today. He 
planned to wait for a group of young 
people trained as journeymen­
firmly based in both the theory and 
skill needed for further experimental 
work-before forming the searching 
party for the new architect. With 
the required apprenticeship program, 
this could have happened in 1923 at 
the earliest. But, despite constant 
dickering over space and money, he 
could not finance an architectural 
section until 1926, when he brought 
Hanne Meyer to De sau to head it. 

This three-year prerequisite in 
form theory and workshop mastery 
of stone, wood, clay, metal, color, or 
textiles, seems romantic and unpro­
fessional by today's practices. But it 
should be seen as an early attempt at 
a liberal-arts requirement that could 
free architecture from academicism 
on the one hand, and vocationalism 
on the other. Whether it was work­
able i hard to say, for, in Gropius' 
terms, it was never really tried. But 
as a concept, it provides perspective 
on what the Bauhaus was trying to 
be: a serious experimental effort to 
break out of the rut of educational 
method in order to expand the root­
ing ground of professional practice. 
As the first, and possibly last, anti­
academic epi ode in German higher 
education, it could survive only as 
long a the people in and around it 
could tolerate the confusion that 
accompanies experimentation. 

Certainly, Gropius had that toler­
ance to a remarkable degree. Like 
John Dewey, whom he had never 
read, he believed empirically that 
real education must he self-educa­
tion; that learning involves hands, 
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muscles, eyes, senses, and mind. 
("Art cannot be taught"-intellectu­
ally; it must be self-learned.) He 
assumed that a dedicated artist, 
whether a trained teacher or not, 
could communicate hi standard of 
quality without routine " testing" and 
"correcting." He assumed that ex­
perience, not results, was the goal; 
that there must be faith not in a 
" ystem" but in the student. Indeed, 
the students were the school-the 
source of its rebelliou , playful, orig­
inal ambiance; the staff was their 
resource but never their keeper. (In 
the years under Meyer and Mies, the 
program became tidier and less ex­
perimental, partly because a later 
generation of students had different 
expectations, demanding less explo­
ration through "art" and more 
serious utilitarian knowledge.) 

What really went on in all of the 
Bauhauses is the subject for volumes 
to come. In sum, we simply suggest 
that, more than theory or things, it 
was a matter of people. Gropius 
especially picked people, separating 
their ideas from their potential for 
harmonious contribution to the 
whole. He created some kind of 
undefinable atmosphere where con­
flict could exi t and mistakes could 
be made; because he experienced 
the school as his own voyage of dis­
covery, he expected as much 
(naively, but not wrongly) from 
others. For ed ucators who even 
today find the freedom of the oft­
discovered "discovery" approach 
frightening to contemplate, it pro­
vides an interesting example of how 
much can happen to both students 
and teachers ( the latter certainly 
thrived at the Bauhau ) working 
without regulation or dogma in the 
midst of theoretical cross-fire. 

The result of this undoctrinaire 
approach was an explosive mixture 
of temperaments and theories-a 
proto-happening, if you will-that 
blazed like a wild celebration of fire­
works between two dark wars. 
Snuffed out, with nothing but smoky 
wisps to remind us, we can only ask : 
Where did it go? What did it leave? 
Did it really happen, did it matter? 
Must zestful search always solidify? 

Certainly, few people will answer 
that the Bauhaus can or should be 

made to happen again today. But 
many would like, on their own terms, 
the profes ional thrust that is pre­
sumed to have come from a magic 
"method." Ironically, the school's 
main pedagogical tool, the unpro­
grammed flexibility that allowed 
both a Klee and an Itten to evolve 
important teaching approaches, has 
now ossified into the myth of a cre­
ative method and a "Basic Course" 
tliat can be endlessly reproduced. 

If there i any point in reopening 
the Bauhaus question after all these 
years, it probably lies in the chance 
to explode the myths and distinguish 
the value of human approaches from 
inanimate sy terns and styles. The 
difference, ubtle hut all-important, 
is the difference between a laboratory 
experiment and a treasure hunt; be­
tween what the Bauhaus program 
aid on paper and how it was made 

to work in human terms. There was 
no secret formula for creativity­
only creative people working to­
gether in a nurturing environment 
that was incredibly hard to sustain, 
or imulate. 

This truth is bound to be trou­
bling, as are the lingering questions 
posed to us by the very exi tence of 
a Bauhau -any old Bauhaus: Can 
we, in an age of surplus and sub idy, 
make something challenging and 
open-ended happen in today's pro­
fessional ed ucation? On our vast 
bureaucratic landscape, can we give 
students room for the uncharted 
course, the uncontrolled experiment? 
While the multiversity stamp out 
tudent participation in the adult 

world, can we put initiative back in 
the hands of the learner? Above all, 
if ever we achieve a creative atmos­
phere for learning, can we sustain a 
flexible attitude toward the very 
approaches that are most uccessful? 
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To divide space decoratively and to keep sounds within bounds, genuine 
wood is your material. And, the best way to use it is in the form of PELLA Wood Folding Doors or Partitions . 
Choose them in soft-spoken wood veneers of OAK, ASH, PINE, BIRCH, PHILIPPINE MAHOGANY or 
AMERICAN WALNUT. We'll finish them in natural tones at the factory, or, you can have them stained or 
painted on the job. Long years of effortless operation are assured by patented steel spring hinging ... an 
exclusive PELLA feature. Stable wood core construction prevents warping. Select PELLA Folding Doors 
for any width opening and in heights up to 10 '1". Or make it PELLA Wood Folding Partitions (with large 
10%" x 1Yi.s" panels in heights up to 20'1") to divide space in schools, churches, restaurants, clubs or offices. 

ROLSCREEN CO. 
PELLA, IOWA 
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pictures and information about the following 
PELLA products: 

0 PELLA WOOD FOLDING DOORS 

0 PELLA WOOD FOLDING PARTITIONS 

0 PELLA WOOD DOUBLE HUNG WINDOWS 

0 PELLA WOOD CASEMENT WINDOWS 

0 PELLA WOOD MULTI -PURPOSE 
AND TWINLITE® WINDOWS 

0 PELLA WOOD SLIDING GLASS DOORS 
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Multiply Billy Edwards 
by 48,800,000 

to measure 

the challenge of school construction 

Figures on school enrollment are only part of the pic­
ture.* Education today is a living, changing thing. The 
idea is to equip Billy Edwards for his own future­
not for his parents' past. 

Doing this job calls for new concepts in school de­
sign-concepts made possible with prestressed concrete. 
Teaching space must be quickly changeable in size 
and shape. A gymnasium this evening may be four lec­
ture halls tomorrow morning. The most adaptable 
schoolhouse is the best schoolhouse since education 

must meet changing needs and accommodate sophis­
ticated teaching aids with multi-purpose space. 

Now, school planners bring wide-open spaces inside 
as the long-span muscle of prestressed concrete invites 
them to forget about space-wasting columns. At the 
same time, this truly 20th century material points the 
way to impressive economics in speedily erected, fire­
safe, quality schools. 

See your local PCI member for details on the use of 
prestressed concrete in schools. 

Send for your free copy of" PRESTRESSED CONCRETE-applications and advantages" 
and selected literature on prestressed concrete in schools. 

PRESTRESSED CONCRETE INSTITUTE 
205 WEST WACKER DRIVE• CHICAGO , ILL. 60606 

PCI 

* Publ ic and private school enrollment, first twelve grades, 
1965-1966 school yea r, is 48,800,000. Enrollment will increase 
400,000 annually through 1975.-U.S. Office of Education. 

UNIVERSITY OF CALIFORNIA 
Davis, California 
Architect : 
Gardner A. Dailey, FAIA, & Associa tes 
Engineer: 
T. Y. Lin, Kulka , Yang & Associate 
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PARSONS RURAL 
ELEMENTARY SCHOOL 
near Salina , Kansas 
Architect & Engineer : 
Anderson-Johnson AIA 

On Readers' Service Card, Grcle No. 374 

HENRICO 
HIGH SCHOOL 
Richmond, Virginia 
Architect: 
J. Henley Walker, Jr. AIA 

ACADEMY OF 
THE HOLY ANGELS 
Demarest, New Jersey 
Architect & Engineer: 
J. G. Phelan and Associates 
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MECHANICAL 
BNOINEERJNG 

CRITIQUE 

EMERGENCY 
POWER FOR 
PUBLIC 
BUILDINGS 

BY WM. J. McGUINNESS 
To prevent power failures in 
public buildings, generator 
manufacturers recommend leg­
islation for emergency sys­
tems. M cGuinness is a prac­
ticing engineer in New York 
City. 

When difficulties in central 
power systems caused a major 
blackout of the northeastern 
U.S. on November 9, 1965, this 
writer spent a pleasant eve­
ning as a gue t at a student 
party in a fully illuminated 
campus building in the middle 
of a darkened metropolis. The 

reason for this anomaly is that 
the building has been supplied 
by privately generated power 
since 1900. 

The light, of course, could 
have been u ed to greater ad­
vantage in a hospital, where it 
might have been desperately 
needed for vital services. A 
subsequent survey by the Hos­
pital Review and Planning 
Council of Southern ew York 
showed that 48 per cent o [ 
hospitals in the metropolitan 
New York area did not even 
have a generator for partial 
electrical service during an 
emergency. Since that time, 
the American Hospital Asso­
ciation has been active in 
alerting the management of 
hospitals to the necessity for 
stand-by power. Many cities 
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already have mandatory re­
quirements and are reviewing 
the problem. A framework for 
state legislation has been pro­
posed. 

The need, of course, .is not 
limited to hospitals but exists 
for all buildings occupied by, 
or visited by, the public. Good 
planning for public buildings 
has always included emergency 
electrical service regardless of 
the dependability of the local 
utility oompany or its intercon­
nected affiliates. Owners, arch­
itects, engineers, generator-set 
manufacturers and their asso­
ciations are in general agree­
ment about the selection of 
the services to be maintained 
for each building type. With 
minor variations, the concensus 
of their thinking is repre­
sented by the schedule shown. 

Features of the best design 
include an automatic double­
throw switch tlhat operates 
after a brief predetermined in­
terval of outage. It connects 
the generator, not to all serv­
ices, but to the circuits to be 
kept functioning. 

Gas, diesel fuel, and gaso­
line are the common fuels fur 
generators. Air cooling often 
suggests generator locations of 
an open nature. Exposed 
placement will naturally re­
quire such precautions as anti­
freeze, if fluid cooling is used, 
and engines llo be kept warm 
prior to use. Mandatory peri­
odic operation and servicing 
are essential. A brief digest o [ 
suggested state legislation fol­
lows: 

• It i the poli y of this state 
that every building using elec­
tric lighting and power and to 
which the public is invited, 
shall have an emergency pow­
er system. 

• Every public building hous­
ing more than 25 people and 
every similar building over 
two stories high shall have an 
emergency power system that 
is automatic. 

• Authority for enforcement is 
vested in the state fire mar-

shal. His advisory board shall 
include the state commissioner 
of health and four other ap­
pointees. 
• The fire marshal is directed 
to require specific services 
(similar to those in the table 
on this page). 
• The emergency generator 
and its wiring shall be subject 
to !!he approval of the advisory 
board mentioned above. 
• Automatic systems shall pro­
vide illumination within 15 
seconds after the normal elec­
trical power source has failed. 
• It is the duty of the fire 
marshal to enforce the pro­
visions of this act. 
• The fire marshal shall em­
ploy inspectors. 
• Prote ts by the public 
against inspectors will be 
heard by the fire marshal. 
• Members of the public not 
receiving satisfaction in dis­
putes with the marshal or ad-

CIRCUITS TO BE 
...!!l KEPT FU CTIONI G .s 
·a 
"' 0 

::i:: 

Operating Rooms ./ 
X-Ray ./ 
Emergency Receiving Area ./ 
Recovery Rooms ./ 
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Alarm & Call Systems ./ 
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visory board may appeal to the 

district oourt. 
• Court may remand the case 
to the advisory board or may 
enter its own judgment or de­
cree. In the latter case, the de­
cisions shall be as binding as 
any others of the court. 
• The advisory board shall re· 
ceive per diem compensation. 
• Inspection fees shall be paid 
by persons or corporations 
subject to this act. The gen­
eral assembly shall provide 
funds for administration. 

The information in the table 
of circuits to be kept func­
tioning has been adapted from 
standards of the Electric Gen­
erator Set Manufacturers As­
sociation. The articles of the 
proposed legislation are di­
gested from their recommen­
dations. Technical committees 
of this association are avail­
able for engineering guidance 
when laws are being written. 
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Meet CL YMATRON II, son of Clymatron. Better than its pa. Puts 
out more footcandles of cooler light. Better looking, too. Has extruded 
aluminum trim, regressed splay, frameless or framed enclosures. 
Besides lighting, Clymatron II handles air ... lots more of it in fact, 
with a new adjustable baffle controlling its direction from vertical to 
horizontal ... transfers heat ... even provides total heating. In fact, it 
does so many things, it takes a brochure to explain the whole story. 

Better write for it! ~ " • • -;\\ oAv-eRm LIGHTING • s411 euLwrn • sr. Loms. Mo. s3141 l ™-Jc ~ A DIVISION OF EMERSON ELECTRIC CO. 

For 
. FUNCTION 

with beauty go 
CLYMATRON 



C SPECIFICATIONS ) 
_ CLINIC _ 

RUBBERS AND 
ELASTOMERS: 
PART I 

BY HAROLD J. ROSEN 
The first of two articles on 
tests for rubber-like materials 
and elastomers. Rosen is Chief 
Specifications Writer for Skid­

more, Owings & Merrill, New 
York City. 

The increased use of rubber 
and rubber-like materials for 
joint sealants and gaskets in 
building construction requires 
the architect and specifier to 
become familiar with terms 
and tests associated with these 
products. A better understand­
ing of these terms will also 
alert him to some of the defi­
ciencies in existing standard 
specifications for rubber and 
rubber-like materials, and 
provide him with sufficient in­
formation to speak with manu­
facturers' representailiives. 

Rubber: A material that is 
capable of recovering from 
large deformations quickly 
and forcibly. It may be a na­
tural material obtained from a 
vegetable origin, or a synthetic 
material produced by poly­
merization. Examples of syn­
thetic rubbers are butyl rub­
bers, neoprenes, polysulfides, 
polyurethanes and silicone 
rubber. 

Elastomers: A substance 
that returns rapidly to ap­
proximately its initial dimen­
sions and shape after substan­
tial deformation by a weak 
stress and release of the stress. 
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Some polysulfides and poly­
urethanes are elastomers. 

Abrasion Resistance: The 
ability of rubber material to 
withstand rubbing, scraping, 

or erosion. It is measured hy 
ASTM test procedure D394 
(for soft vulcanized rubber 
compounds), or Dl630 {vul­
canized rubber such as soles 
and heels). Tests are run un­
der specific conditions of load 
and speed, and results are ex­
pressed as a percentage com­
parison with a standard com­
pos1L1on. ASA Specification 
All6.l and Federal Specifica­
tion TT-S-2276 do not contain 
requirements for abrasion re­
istance, although this is a de-

sirable characteristic for j oin,ts 
in pavements. 

Adhesion: The ability of a 
rubber-like material to stick or 
cling to another material. The 
strength of the bond or union 
between a rubber material and 
any other material is general­
ly measured in one of three 
ways: by application of a 
force to cause stripping or 
peeling; by application of a 
force perpendicular to the 
plane of the bond; or by ap­
plication of a force in shear. 

Adhesion in peel test pro­
cedures are described in 
ASTM D413 and D429, 
Method B, and also in Fed. 
Spec. TT-S-227b. 

Adhesion perpendicular to 
the plane of the bond can be 
tested in accordance with 
ASTM D429, Method A, or by 
Fed. Spec. TT-S-227b. 

Shear te ts are commonly 
used, but no one method has 
been adopted by ASTM as 
standard. 

Although adhesion tests can 
be useful in measuring a prod­
u t's absolute level of adhe-
ion to another material, it can 

also be used to determine its 
cohesive strength or internal 
strength. Fed. Spec. TT-S-2276 
describes a durability test that 
includes adhesion, cohesion, 
and peel strengths. 

Unlike other phy ical prop­
erties, adhe ion is not always 

a function of the composition 
of the rubber, but depends on 
the cleanliness of the bond 
surface and the type of non­
rubber surface. 

One of the problems of cur­
rent standard tes.t procedures 
is that they do not include 
tests for adhesive properties 
after aging of the rubber 
product. 

Aging: The ability of rub­
ber materials rto resist deteri­
oration by oxygen and ozone 
in the atmosphere, and by 
heat and light. Deterioration 
results in a progressive change 
in the chemical and physical 
properties of rubber. 

Deterioration by oxygen is 
described iin ASTM D572, 
and by ozone in ASTM D 
1149. Resistance to heait aging 
is described in ASTM D 454 
and D 573. In each of these 
tests, the tensile properties 
and hardness of specimens are 
determined before and after 
exposure in order to establi h 
the extent and rate of deteri­
oration. Other properties, such 
as abrasion resistance and re­
silience, can also be measured. 

Fed. Spec. TT-S-227b for 
joint sealants only includes 
tests for hardness after heat 
aging, and weight loss after 
heat aging. Many properties, 
such as adhesion, tensile 
strength, and modulus of elas­
ticity can be affected by aging; 
but current standards tests do 
not include these vital test re­
quirements. 

Flame Resistance: A meas­
ure of combustibility rather 
than noncombustibility. Rub­
ber gaskets intended for the 
support of glass in exterior 
walls should not support com­
bu tion for any length of time, 
nor should they propagate 
flame for any distance. 

Elastomers and rubbers will 
be consumed by fire as long as 
they are subjected to an out­
side source of flame. In this 
respect, they are not "noncom­
bustible," as is masonry. A 
moce accurate description of a 
flame-resistant rubber is that 

it "will not propogate flame." 
Although it will be consumed 
by an outside flame source, it 
will not itself support com­
bustion and therefore should 
not contribute to the spread of 
fire. 

A number of industry tests 
have been developed for meas­
uring the flammability of such 
specific rubber products as 
roofing, flooring, and gasket 
glazing for window . A stand­
ard test for neoprene gasket 
glazing is described in ASTM 
Specification C542. This can 
also be adapted for use with 
products where no specific 
flame test requirements exist. 
It is especially effective inas­
much as it simulates very 
severe exposure conditions. 

In the ASTM C542 flame 
test, a specimen of the rubber 
product is suspended in a 
well-ventilated chamber and is 
then exposed to a bunsen 
burner flame for a period of 
15 minutes. If, after the bun­

sen burner is removed, the 
product exhibits no further 
flame propogation or progres­
sive glow, it is judged ac­
ceptable {i.e., self-extinguish­
ing). 

Results of this type of flame 
test can provide a valid basis 
for predicting the performance 
of rubber products when ex­
posed to flame. 
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A view of Lincoln Center for the Performing Arts, located between 62nd and 66th Streets on 
Broadway in New York City . Buildings (clockwise from far right) are: the J uilliard School- to 
open in 1968, Philharmonic Hall, New York State Theater, Metropolitan Opera House, and Vivian 
Beaumont Theater and Library & Museum of the Performing Arts. All buildings in Lincoln 
Center are equipped with Sloan Flush Valves. 

CREDITS • It is custom­
ary in Sloan advertise­
ments foaturing famous 
buildings to credit the 
architect, 1nechanical 
contractor, general con­
tractor and other key 
suppliers. But in the 
case of Lincoln Center, 
so many outstanding 
firms contributed to this 
historic development 
that it is impossible to 
list them all. So in this 
rare exception, we must, 
of necessity, simply offer 
our congratulations to 
the many who made 
th is great achievement 
possible. 

Lincoln Center for the Performing Arts 
Home of the Metropolitan Opera, the New York Phi/harmonic, the Jui/liard School, 

the Library & Museum of the Performing Arts, the Repertory Theater, 
the Music Theater, the New York City Ballet and the New York City Opera 

• Lincoln Center, America's most magnificent cultural center, embraces every aspect of 

the performing arts by providing, in one central 14-acre building complex, homes for 

music, dance, opera and drama. It is a 165.7-million-dollar artistic community devoted 

to making the arts available to the many withou t compromising the highest standards 

of the few. Its work involves not only performance of the great works of man's cultural 

heritage, hut also the continuing education, expansion and exploration of all forms of 

artistic endeavor. Lincoln Center is decorated resplendently and is adorned by famous 

paintings, sculpture and other important works of art. 

We are justifiably proud that the flush valves selected for all 

buildings in Lincoln Center are Sloan - famous the world over for 
dependable service, long life, water economy and lowest maintenance 

cost. They are the Flush Valve of Quality. T o he sure your building 
has this same quality, specify and insist on Sloan Flush Valves- most 

people do. 

SLOAN VALVE COMPANY •4300 WEST LAKE STREET• CHICAGO, ILLINOIS 60624 
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GRANT/ for the hospital 

The care g iven to details, the concern for quality, the prompt servic ­
ing of customers' needs; part and parcel of Grant Hospital Products . 

Why not write for Grant's important new Hospital Products Catalog. 

Send for Grant's new 
Cubicle Hardware Catalog. Clear, compact data 

and description on the full line. 

GRANT PULLEY & HARDWARE CORPORATION• EASTERN DIVISION I 49 High Street, 

West Nyack, N. Y. •WESTERN DIVISION/ 944 Long Beach Ave ., Los Ange l es 21 , Calif. 
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THE 
ARCHITECT'S 
LIABILITY 
AND THE 
CONTRACTOR: 
PART 3 

BY BERNARD TOMSON 
AND NORMAN COPLAN 
Pf A's legal team presents the 
findings of the Supreme Court 
of Illinois in continuing the 
discussion of a recent case in 
which architects were sued 
for injuries sustained by the 
contractor's workmen. 

The Supreme Court of Illinois, 
in the case of Miller v. De­
Witt, has approved the · prin­
ciple enunciated by the Illi­
nois lower courts (see IT'S THE 
LAW, OCTOBER and NovEMBER 
1966 P / A) that an architect 
may be held liable for person­
al injuries resulting from the 
negligence of a contractor 
who creates a dangerous con­
dition in the construction of a 
project, if the arahitect, in su­
pervising the project, should 
have been aware of the dan­
gerous condition created by 
the conbractor •and stopped the 
work. 

In brief, employees of a 
contractor were injured when 
part of a roof collapsed due 
to inadequate shoring. Suit 
was instituted against the 
architects by the injured em­
ployees, who alleged that the 
architects should have pre­
pared detailed specifications 
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for temporary shoring, tihat 
they should have overseen and 
inspected the shoring as used, 
and that they should have 
stopped the work. The injured 
employees did not sue their 
employer, the contractor, since 
they were barred from this 
recourse by the Workmen's 
Compensation Law of Illinois. 

The Illinois Supreme Court, 
in describing the case before 
it, tated that it presented a 
"novel issue of first impres­
sion." This issue, as described 
by the Court, was as follows: 

"Stated briefly it is the 
position of defendant arch­
itects, and various associa­
tions of architects who 
have filed a brief as amici 
curiae, that a supervising 
architect has neither the 
right nor the duty to con­
trol the methods used by 
the contractor hut has 
only the duty lo see that 
the construction when 
completed meets the plans 
and specifications con· 
tracted for by the owner. 

"Plaintiffs insist, how· 
ever, that under the facts 
of this case the architects 
had a duty to prevent the 
contractor from carrying 
out the work in a faulty 
manner." 

The Court pointed out that 
it was clear from the evidence 
that the architects had not 
prepared detailed specifica­
tions for the temporary shor­
ing of the gymnasium iroof, 
that they had not computed 
the load that would be placed 
on the shoring, or provided 
the contractor with a safety 
factor to be used in the shor­
ing. The Court further stated 
that it appeared that the arch­
itects did not oversee and in­
spect the shoring as used. It 
concluded that a finding of 
negligence on the part of the 
architects would have to be 
based upon one or more of 
the e omissions. 

The Court rejected the 
plaintiffs' contention that the 
architects could be charged 

with negligence for tailing to 

provide shoring specifications, 
stating: 

"There is no evidence 
that it is the customary or 
usual practice for archi· 
tects to plan shoring 
or provide specifications 
therefor. There is no evi· 
dence that the contractor 
relied on the plans or 
specifications or requested 
advice of the architects in 
constructing the shoring. 
All of the testimony of the 
architects who appeared as 
experts indicated that the 
plans and specifications 
were sufficient and proper. 
Only one witness . • • an 
engineer, hut not a 
licensed architect, testified 
over objection that a struc· 
tural engineer should in­
dicate the load to he 
shored on the drawing. 
There was no testimony 
that this was necessary to 
meet the standard of 
learning, skill, and con· 
duct ordinarily possessed 
by architects, or even 
structural engineers, prac· 
ticing in the same or sim· 
ilar localities." 

However, the Illinois Su­
preme Court also concluded 
that architects may be charged 
with negligence for failing to 
take appropriate ,action if the 
contractor's method of opera­
tion is creating a dangerous 
or hazardous condition. The 
Court, although reoognizing 
that "as a general rule it has 
been said that the general 
duty to supervise the work 
merely creates a duty to see 
that the building when con­
structed meets the plans and 
specifications contracted for," 
nevertheless ruled that an 
architect has the right and 
duty to insist on safe and 
adequate methods of construc­
tion . The Court stated: 

"Despi te the argument 
of the architects that the 
shoring here was a method 
or technique of construc­
tion over which they had 

no control, we feel that 
under the terms of the 
contracts the architects 
had the right to interfere 
if the contractor began to 
shore in an obviously un­
safe and hazardous man­
ner. We agree with the 
archi tects that they had no 
duty to specify the method 
the contractor would use 
in shoring, hut we believe 
that under the terms of 
these contracts upon a safe 
and adequate use of that 
method ••.. 

"From a careful exam­
ination of the record we 
conclude that if the archi· 
tects knew, or in the exer· 
cise of reasonable care 
should have known, that 
the shoring was inade­
quate and unsafe, they had 
the right and correspond· 
ing duty to stop the work 
until the unsafe condition 
had been remedied. • • • 
If the architects breached 
such a duty they would he 
liable to the e plaintiffs 
who could forseeahly he 
injured by the breach." 

A rule of law that charges 
liability to an architect if he 
does not recognize a hazard­
ous condition created by a 
contractor and stop the work, 
is of great moment and con­
cern to the profession. The 
manner in which a contractor 
constructs a project, or the 
methods he utilizes, has tra­
ditionally been thought to be 
outside the responsibility of 
th~ architect. However, under 
the principles enunciated by 
the Illinois courts, an archi­
tect will ignore such manner 
and methods at his peril. On 
the other hand, undue or un­
justified interference by the 
architect in the procedures of 
the contractor may delay or 
disrupt a project and subject 
the owner to claims for 
"extras" or worse. 

In next month's column, we 
will conclude our discussion 
of this significant legal 
decision. 
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More warehouse per dollar. 
Here's an idea that works 
with J&L A-36 pipe. 

Now steel pipe is practical for framing industrial buildings. 
The reason is A-36 pipe. Developed by Jones & Laughlin, 
this steel pipe was designed specifically for constroction use. 
Its higher strength permits lighter walls and reduced weight 
to attain the same unit strength. 

A-36 pipe meets the chemical and mechanical property 
requirements of ASTM A-36 and has good weldability. It 
is up to 30 % stronger than pipe previously used for con­
struction (A-120, A-53) yet costs no more. 

This new product by J&L is ideal for domes, space frames, 
bridges, towers and commercial buildings. You'll find many 
suggestions for good use of A-36 pipe, plus engineering 
data, in our new A-36 Construction Pipe Catalog. Send for 
your copy. Then let your imagination take over. 

~ A design for economy and ease of construction. Used for column 
supports and roof system bents, A-36 pipe (in blue) allows use of 
higher unit stresses for economical design with smaller OD pipe. 
Trusses can be shop-welded in a jig, with pipe coped to fit in advance. 
Openness of the roof system permits easy installation of mechanical 
and electrical equipment. 

Clear repetitive expression of structure. A-36 pipe columns are 8" 
OD, with 4" chords and 2" intermediate trusses in the roof bents. 
Spacing between bents is 20 to 30 feet. Span is up to 60 feet. Braced 
bays provide stability. 

Architectural concept: Outcalt-Guenther-Rode and Bonebrake 
Engineering consultants : Barber & Hoffman 

Jones & Laughlin Steel Corporation m 
3 Gateway Center, P ittsburgh, Pennsylvania 15230 STEIL 
On Readers' Service Card, Circle No. 352 



( BOOK REVIEWS 

THE 
MOVEMENT 
MOVEMENT 

) 

Nathan Silver's suggested re­
drawing of an illustration on 
page 107 of the Kepes book show­
ing the Geneva stop, a mechanical 
intermittent transmission. 

BY NATHAN SILVER 
THE NATURE AND ART OF Mo­
TION. Vision Plus Value Se­

ries. Edited by Gyorgy Kepes. 

George Brar:iller, Inc., 215 

Park Avenue South, New 

York, N.Y., 1965. 195 pp., 

illus., $12.50. KINETIC ART. Br 

Stephen Bann, Reg Gadney, 

Frank Popper, and Philip 

Steadman. Published in Lon­
don by Motion Books. Dis­
tributed in U.S. by Wittenborn 

& Co., 1018 Madison Ave., 
New York, N.Y., 1966. 70 pp., 

illus. $3. THE VIEW FROM THE 

ROAD. By Donald Appleyard, 
Kevin Lynch, and John R. 
Myer. M.l.T. Press, 50 Ames 

St., Cambridge, Mass., 1964. 
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64 pp., illus., $15. FREEWAYS. 

By Lawrence Halprin. Rein­

hold Publishing Co., 430 Park 

Ave., New York, N.Y., 1966. 

160 pp., illus., $12.50. The re­

viewer is an American archi­

tect presently on the faculty 

of the School of Architecture, 

Cambridge University, Cam­
bridge, England. 

"A bald summary of possible 

movements in kinetic art 
would be: linear movement 
along the three axes, rotations 
around them, and rotations 
around centers lying outside 
the object, nine in all. Vibra­
tions are different fa kind yet 
directionally they must be part 
of one of the nine basic move­
ments. The rotations of 
wheels, the swing of pendu­
lums, the reciprocation of pis­
tons and the linear movements 
of cam-followers are special 
cases within this spectrum." 

This is George Rickey of 
Rensselaer speaking in The 

Nature and Art of Motion, and 
in his essay the incredible idea 
of motion suddenly blooms. 
Among the students of the 
subject whose papers have 
been collected by Gyorgy 
Kepes, those concerned not 
with the science but the art 
of motion are the ones who 
stagger us. In the book, there 
are the most careful and pre­
cise accounts ·of early scientific 
attachment ~o self-conscious 
conceptions of motion (by 
Gerald Holton) and the pos­
sible meaning for perception 
of constancy and change in 
stimuli (by James J. Gibson), 
and both these essays are fas­
cinating dissections of an arti­
choke that we can hardly un­
derstand just because we see 
it growing in the sun. Then 
the artists speak, and the 
whole purple flower unfolds at 
once. The legendary print­
maker Stanley Hayter explains 
in 10 pages thow the equiva­
lent of motion is possible in 
graiphic arts; his illustrations 
reveal that direction matters; 
a soaring line is reflected to 

become a dying fall. He is as 
cool as one of the scientists 
as he accounts for the width 
of the field and the sugges­
tions of linear figUITation, and 
he admits that he is discussing 
only effects. But then he fin. 
ishes by saying that, "with the 
means at our disposal to trans­
pose a comparable orchestra­
tion of color, motion, impulse, 
and rhythm, one might well 

devote a lifetime to this proj­
ect." 

A lifetime pmves no exag­
geration with Len Lye's or 
Hans Richter's careers con­
sidered either. Richter in an­
other essay modestly retraces 
his own journey and his ex­
periments in painting and the 
film since before World War I. 
Though he neglects to say it 
(Rickey says it for him), it 
was Richter who decided that 
his work had meaning beyond 
the Dadaists, and lay in llhe 
origin of a new school: the 
Movement Movement, as he 
called it. The Nature and Art 

of Motion is this school's re­
soUITcefully catholic manual of 
instruction. In one of its many 
future editions, I hope they 
redraw tihat Geneva Stop on 
page 107 so that it works (see 

illustration). 

The book's most thoughtful 
chapter is a paper by the Har­
vard art historian James S. 
Ackerman, on "Art and Evolu­
tion." The subject of motion 
is most broadly conceived here. 
His account of style ohange 
is one of "natural selection," 
but he brings the familiar 
Darwinian metaphor for cul­
tural change much further 
down the line than earlier 
proponents have done. Selec­
tion is adaptation. It simply 
means "the capacity to stimu­
late emulation among artists 
and favorable response in the 
society at large." But as a 
theory of change, is evolution 
to be preferred to revolution? 
The answer lies among the 
notes: "There are no revolu­
tions in art. A work of art 
does not contain propositions 

and therefore cannot take a 
negative position." Ackerman's 
strict, evolutionary analysis 
accounts for speciation, sur­
vival, stability, and even per­
mits him to question the al­
leged role of taste: "Artists, 
indeed, provide the essential 
mechanism of evolution: If 
they reject an innovation, it 
cannot be sustained, no matter 
how many others approve it; 
if they accept one, it cannot 
perish, though it have no other 
ponsors. . . . [On the other 

hand] art adapted to the pre­
vailing taste may prove to be 
overspecialized for long-term 
survival, since taste is one of 
the most changeable aspects 
of culture." 

The matter before the house 
-of interest alike to artist 
and scientist-is motion, which 
means process, the transforma­
tion that is continuous in all 
nature (or virtually continu­
ous; there are some philo­
sophically disturbing excep­
tions in quantum mechanics) . 
Scientists often need to isolate 
in order to describe, but I find 
it odd, exciting though the 
subject is, that motion is now 
being discussed by artists 
separately from other consid­
erations. Both Kepes' topical 
approach and that of the four 
British essayists in their own 
book, Kinetic Art, insist on 
this. I wonder if isolation is 
helpful. Since they admit that 
"vdrtual" movement (apparent 
only to the retina) and "ac­
tual" movement are alike in 
perception-these authors all 
decry the false category of 
"Op art," devoted to virtual 
movement alone-the likeness 
may be extended: Motion it­
self is not a special subject in 
art. Why is it profoundly dif­
ferent from form, three-dimen­
sionality, or any other art 
cha:racteristics that can bear 
metaphoric or psychological 
interpretation? E. H. Gom­
brich thought any of these un­
derstandable through percep­
tion psychology (though he 

Continued on page 182 
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If low bidder had built 
the Cathedral of Notre Dame ••• 

would it still be standing? 
We wonder. Overemphasis on price 
can favor second-rate products. 
Happily, in air conditioning, 
where owning and operating costs 
are so important, most people 
recognize the value of Carrier quality. 
It's the big reason why more 
people put their confidence in Carrier 
than in any other make. 

cm> ~'i~m~,?e~,~~!ti~~!~:., ~l~~!,~~;U<M"t 
Carrier representative. He is in the Yellow Pages. 
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Continued from page 178 

did not specifically treat Kinetic art in 
hi s book Art and Illusion). The unique­
ness of motion is being overstated here, 
and Rickey proposes what is certainly 
only a modest aesthetic difference be­
tween movement and form: "Being ir­
reversible, sequence is, unlike the other 
three dimensions, impos ible to arrange 
symmetrically." The Englishman Frank 
Popper declares flatl y that "movement 
is becoming an autonomous aesthetic ele­
ment," and his associate Stephen Bann 
defends the name "Kinetic art" on simi · 
larly categorical ground . 

Kinetic Art is also a u eful book, how-

ever. Though they categorize like scien­
tis ts, the authors provide a lucid and 
revealing view of their subject and its 
history, which is perhaps ju ta bit unbal­
anced by Philip Steadman's exclusive 
attention to "Color Music." This particu­
lar account is about moving color and 
light and Thomas Wilfred's highly pub­
licized "Clavilux" of the 20's (his 
"Lumia" works are still occasionally to 
be een at the Museum of Modern Art 
in ew York). Steadman's apparent en­
thusiasm is hard to share. The aesthetics 
of motion as such, a free from formal 
images as possible, makes art's symholiz­
ing characteristic extremely difficult to 

INTERNATIONAL STEEL COMPANY 1725 Edgar St., Evansville , Ind. 47707 
DIVISIONS: STRUCTURAL STEEL • REVOLVING DOOR ANO ENTRANCE • LINDSAY STRUCTURE • RA ILWAY 

SUBSIDIAR IES: Ext rud ed Alloys Co rp., Bedfo rd, Ind. • Engineeri ng Meta l Products Corp., l n~:an apolis, Ind. 

Photo show s: Texas Gas Transmission Corporation, Owensboro , Kentucky 
Architects : Skidmore, Ow ings & Merrill 
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attain. This is the not-so-secret weakness 
of purely Kinetic art. The random col­
ored lights and shadows on screens done 
by Wilfred or Palatnik, a Brazilian artist, 
appear to be the extreme of free choice. 
They only communicate to the beholder 
releases of energy in the spirit of dreams 
or drug experiences, and then strictly if 
one admits this possibility in the inten­
tion. If not, then it is a bore, as onl y 
Kinetic art can be, since it is above all 
time-consuming. Well, perhaps aiitists 
should be allowed oo seek deliberately 
small audiences; to specialize, as scien­
ti ts have done. The descriptions of 
work and the self-governed opinions ex­
pressed in Kinetic Art are at any rate 
more provocative than those of Kaitherine 
Kuh in her essay, "Recent Kinetic Art," 
in the Kepes book. 

If movement has its problems in art, 
it also sometimes has trouble with life. 
At M.LT. (where things are really jump­
ing ), Professor Kepes of Visual De ign 
is not more interested in the art of mo­
tion than is Professor Lynch of City 
Planning. With Assistant Professors 
Donald Appleyard and John R. Myer, 
Kevin Lynch wrote The View from the 
Road, a book already so influential that 
it has generated a popularfaation of the 
same subject: Freeways, by Lawrence 
Halprin. Highway aesthetics has recent­
ly become national policy. The general 
public that reads Freeways is meant to 
be impressed with a lot of talk about the 
art of motion before the author gets 
down to practical matters in landscape 
architecture as seen by a Californian. The 
problem that worries him is : Should 
freeways through town be ait grade, de­
pressed, elevated, stacked, tunneled, or 
on embankments? If one uspects that 
one has missed the beginning of this 
particular movie, I would first recom­
mend reading Lewis Mumford's title 
chapter in The Highway and the City 
(which explains how the U.S. highway 
program began in 1957) and then go on 
to Appleyard-Lynch-Myer. Unlike Brit­
ain's Buchanan report, Traffic in Towns, 
American communication theories have 
been deriving nut from li fe studies, but 
directly from politics and art. 

" Highways have special visual quali­
ties if we consider them as art," says the 
M.I.T. task force, operating under a 
grant from the Rockefeller Foundation . 
"We will discuss them from the stand­
point of the driver and hi passengers, 
ignoring the issue of how the highway 
looks from the outside. We will also re­
strict ourselves to the limited-access high­
way in the city, although much of our 
material will be applicable to other 
roads." Lawrence Halprin is a little 
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in any surface without encroaching upon design. They are carefully made and 
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bolder and blunter: "When freeways 
have failed, it has been because their de­
signers have ignored their form-giving 
potentials and their inherent qualities as 
works of art in the city. They have been 
thought of only as traffic carriers, but, 
in fact, they are a new form of urban 
sculpture for motion. . . . In the long 
run, the design of a great freeway is an 
intuitive act of the most demanding and 
imprecise kind." (Emphasis mine, 
thought oi course our highway designers 
long ago got this message.) View and 
Freeways both go on from these opening 
remarks to general considerations of mo-

w eather proof 
saddles 
fo r floor­
hinged doors Pi..,ot 

tion,"space," and the elements of atten­
tion, fashioning an analytical-picturesque 
theory in one case and a lyrical-pictur­
esque theory in the other. Both books 
also contemplate abstract notation of mo­
tion and space (see Halprin's "Mota­
tion," JULY 1965 P / A). Whereas Hal­
prin turns to sections taken through free­
ways, the M.I.T. group devotes the last 
half of its work to lengthwise alignment, 
diagramming "visual components," as 
Lynch once did in The Image of the City. 
The professors conclude with an "imagi­
nary design" that suggests a new align­
ment for Boston's proposed Central Ar-
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tery. Their program: "The criterion 
governing this imaginary design has been 
the visual, aesthetic experience of those 
driving on the road. The only con traint 
imposed was that in actual practice other 
criteria would be of equal or greater 
importance." Here is a bit of sample 
analysis: "The official route suffers grave 
disadV'antages in 'its western porrtio.::i, 
since it travels low through re!idential 
areas and is consequently 'lost' ... con­
fused path structure, the dense fore­
ground development, and the lack of any 
really high viewing points result in ob­
lique views of the city which are indeci­
pherable at the speed of the motorcar. 
. . . There are advantages in taking the 
road extremely close to the center: close 
contac.t is always exciting." 

The "imaginary" nature of their pro­
posal becomes harder and harder to re­
member, especially when the authors 
drop their soft design pencils and start 
jabbing at the official Maguire route. 
Page after page and diagram after dia­
gram, The View from the Road slowly 
turns, like a game of Truth, from an ab­
stract enthusiasm to deadly earnest. But 
it is not my intention to claim that a 
chief aim of the book was to promote 
the authors' own highway loop for Bos­
ton ; I cannot prove that. It is enough 
for me that The View from the Road­
and Freeways, insofar as it follows a 
similar line most of the way-is play­
ing the game with, let us say, preten e. 
This i o even after one swallows the 
outdoor-billboard aesthetic canon and all 
the rest of those autonomou conception 
of roadscape, de igned to ati fy the 
highway lobbies and perhaps some 
traveling strangers, but hardly the tired 
commuter (let alone Melvin Webber, 
Herbert Gans, or Jane Jacobs) . There 
are two insupportable hypotheses made. 

First, the idea of a visual analysis of 
the highway that ignores "how the high­
way looks from the outside" is absurd. 
Quantum mechanics, that irritating di -
cipline, has spoiled this kind of logic in 
the Heisenberg Uncertainty Principle 
[seep. 99, "The Scientific Revolution"'], 
which found that whenever we determine 
one aspect of a physical process we make 
another aspect more uncertain. When­
ever information is measured (a light 
quantum or road beauty) the very act of 
measuring inevitably results in an inter­
action. If a route is determined, the 
determination radically changes the en­
vironment. The "outside" is no outside 
at all, since the highway on its crashing 
route changes things forever, even for 
itself, as surely as a temperature read­
ing of a fluid cannot be made without 
affecting the temperature by the presence 
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and 461/z" diameters. #40850 spreader with #40822 pendants. 

Flared panels of gunmetal and contrasting polished silver 
with elegant candle lights, single tier in 26", 36" and 52" diam­
eters. Double tier in 52" diameter. 

Write for our brochure of custom-fashioned chandeliers : Lightolier, Jersey City, New Jersey 07305. 



of the thermometer. "The View from the 
Road" that we see can never redly lw 
Boston unless we simultaneously rt"'ad the 
\ iew from Boston of the road. 

From the science of motion to the art 
of motion the "econd nonsem;ical idea is 
founded in the sheer conception of de­
,.;ign. In 1\ ppleyard's essay in the Kepes 
book on .. Motion, Sel1uence and the 
City"'--a precis of the same subject-he 
writes: "One day. we may entertain the 
outrageous idea that every possible jour­
ney through the city be part of a total 
-.;ystem of sequences. Each path would be 
shaped to allow for interrupted and re­
vPrsed journeys. From the foothpath out-

side tlw front door. to the elevator and 
corridor of his place of work, our citizen 
could have the choice of a stimulating, 
meaningful. and changing experience. 
Contrasting alternative routes. urban or 
rural. intensive or relaxed. classically 
ordered or loosely structured. would he 
at his command." This is not only an ex­
ample of designer's hubris, hut its state· 
ment (which lies at the bottom of Vi('lc's 

theory) attests that life 'is just a work of 
art, or should be. One feels like being 
patronizing: "~1y dear fellow, of course 
it isn't; it's much nicer than that."' What 
a dreary proposition, that everv possible 
journev through the citv be part of a 

:S~®semi-concOaled wardrobe 
The newest and most exciting answer yet for 
the classroom wraps problem ... a high capacity 
semi-concealed wardrobe, that keeps wraps dry, 
open to air, provides easy access while present­
ing a useful surface of either tack board or 
chalk board. Racks are of quality construction 
to give long, attractive, quiet and safe service, 

::;i; and are easily installed or relocated. Pat. Pend. 

)~ \ For complete information and specifications, 

0 
write for Catalog SL-510. 

T.M. VOGEL-PETERSON co. 

• Each unit accommodates 
16 people with hooks or 
hangers 

• Shelves are adjustable 
in height for all age groups 

• Teacher's storage-robes 
and sink cabinets make 
matching companion pieces 
for a complete teaching 
and service area complex. 

© 1965 V.P. Co. 

I "TheCoatRackJ>eople" 
ELMHURST, ILL. 
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total system of ;;equences. Ont> !'all makr­
fun of this idea, since it is not only ar­
rogant-the planner as shepherd--ln1t 
false: A shepherd need not plan tlw 
paths, only the field. taken by hi;; flock. 

In a country where the largest sums 
of public money for citie,; in the past 
generation have been spent on urban high· 
ways. it would be a national disastn if 
highway commissions were gi\'en licem•e 
to "act intuitively" about urban ae;;thet­
ic;;. This would be so even if the artistic 
ends proposed in these books \\'t•rp not 
as shallow as they are. Highways haYe 
always been the work of civil engi1wer,­
and their consultants for tlw \Pf\ good 
reason that engineering is supposed to 
be a scientific discipline. Am highway 
ae;;thetic that steps beyond tlw limits of 
strict er:onomy of mPans to sofre the d,._ 

fined nPed is indeed an "outrageow• idt'a'" 
in a city of many paths and purpose'. In 
it" random. sloppy way, life 'tales tlw 
problem, and the designer complic,. I am 
confident that such a program still offprs 
fantastic ;;cope. since even tfw mundane 
accidents of proven nece,sitv ;;ubmit to 
mastery. Kepes' essayi;;t Karl Cn,tner. 
in his discussion of "Structure and \fov('­
ment," explains why and an;;wPr' A. pp le· 
yard most beautifully in the samP hook: 
"There are innumerahle po"ihilities for 
groupings; there is a conceivablP number 
of ordering principle;;; therP are a frw 
rnmplex regularities: there is onlv one 
'random' solution. The paradox i;; to lw 
understood in the follm\ ing way: the law 
of chance can vary hy throwing dice. 
drawing lots. playing roulette. according 
to the telephone hook, statistically. al'­
cording to the whims of a monkey. with 
the help of a blind pcr"rn-the reHilt is 
always the same. We can peffci\'e 1000 
different kinds of order: hut 100.000 
kinds of di,order are pnceiw~d as onP. 
;\nd so as not to he misunder;;tood: I am 
speaking of structure and movement, of 
the movement of one and the samP strur­
ture. I am speaking only of the abun­

dance on the sma!lf'sf f1Plrl: how hig is 

the world?" 

IVew England Delights 

BY EDWARD K. CARPENTER 
NEW ENGLAND GALLERY. Hy Philip Kap­

pel. Little, Brmcn & Co., ()() E. 42nd St., 
Vew York, N.Y., 1966 .. 349 pp., illus., 
-"20. The rPviP1VPT is an Associate Editor 

of PIA. 

It is hard to imagine a more charming. 
informative guide to New England than 
Philip Kappel. The tour he offers in 
.Vew England Gallery i;; spiced with his­
tory. architecture. humor. and folklore-­
all set>n through tht> eyPs of an outstand-

IJECE\1BER. l%f1 I'/ . .\ 
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It isn't really true 
that everybody 

has a private elevator 
at the First National 

Bani< Building, San Diego 

New Haughton 
1090 Elevator 

Supervisory System 
just makes it 

seem that way ... 

HAUGHTON ELEVATOR COMPANY 
OIVISION Of TOlEOO SCAlE CORPORATION. TOlEOO. OHIO 43609 

Architect Tucker, Sadler & Bennett 
Contractor: T repte Construction Company 

If you've visited the new First Na­
tional Bank Building in San Diego 
-or any other building with new 
Haughton I 090 System Elevator 
Supervisory Control- you know 
what we mean. 
Nudge a car call button, and your 
elevator is there. Almost before you 
can say "I 090 System." 
No wonder people in buildings 
served by our I 090 System get the 
feeling there's a private car always 
waiting. 
Our 1090 System teams a remarkable 
new solid state electronic computer 
with electronic "demand response'' 
modules. The System constantly 
monitors traffic flow, and puts eleva­
tors where the action is. No aimless 
cruising up and down. Cars are 
automatically placed on stand-by at 
strategic locations from lobby to 
top floor. When a call is registered, 
the nearest car responds instanily. 
Our 1090 Supervisory System is a 
significant advancement in elevator 
technology, created through our 
work in Elevonics. • 
Your Haughton representa t ive is 
ready to assist you with design 
counsel, technical advice or any in­
formation you might need in de­
signing new buildings or moderniz­
ing existing ones to incorporate the 
incomparable 1090 System. Call 
him today, or write us for specifica­
tion data. 

• Haugh1on's advanced program in 
sys1e111s research and engineering, 
wi1/r specific emphasis on 1he crea­
Tive application of electronic devices 
and instru111el//a1io11 for bet1erme111 
of syste111s design and pe1for111ance. 
Reg. U. S. Paient Office. 

Haughton 
developed the 
1090 Elevator 
Supervisory 
System 
for people who 
haven't time for 
the waiting game. 



Stainless 
steel 
fenestration 
is now truly 
cost-competitive. 
Read all 
about it. 

() " 
~ 
n 

Send for this 
design manual for 
the world 's first cost­
competitive stainless steel 
fenestration system. For 
your free copy, write to 
United States Steel, 
Room 9402, 525 William 
Penn Place, Pittsburgh, 
Pennsylvania 15230. 
USS is a registered trademark 

@ 
United States Steel 
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ing artist. Long one of the country's 
leading etchers, Kappel produced 150 
pen-and-ink drawings for his book that 

catch ew England in many of its guises. 
He shows us a New England of old clap­
board houses, villa ge greens, church 
spires towering above the trees, seaports, 
shipyards, covered bridges, trout streams, 
cranberry bog , and farms. It is a New 
England disappearing too rapidly be­
neath the litter and junk of thoughtl ess 
mechanization and hi ghway constru ction. 
A nd Kappel's book is nothin g so much as 
a marvelously eloquent pl ea to p reserve 
what little is le ft of our New England 
heritage. His plea is a re freshing one. 

o many books today that hope to call 
attentio n to the continuing blight of the 
country ide focus on this blight, showin g 
us roadside stands, gas-station signs. 
overhead wires, housing developments 
and concrete highways. It is as if we are 
not depressed enough looki ng at the real 
thing. Kappel focu es on the beautiful. 
the serene, on the trees, homes, ch urches, 
and streams that we mu st preserve. " If 
we relax and fail to hold what we have 
inherited," he writes, "what would r e­
main to sustain us during the midseason 
of man's Auctuatin g tastes?" 

Kappel devotes a chapter to each of 
the six ew England states. His text en­
la rges in words what hi drawings show 
with obvious taste and care. Opposite a 
drawing of th e vi ll age green in W ood­
stock, Vt., Kappel Leli s how tha t town 
has four churches. each with a hell cas t 
by Paul Revere. An<l he goes on, "Only 
eighty-seven Revere bell exist today out 
o f hundreds cast. Bells were nece sar y 
adjun cts to village life. Each ring had 
its individualisti c message; a certain 
ring awoke the parishion ers. another 
urged haste in getting to church. The 
ringing of the ' pudding' bell served 
notice to anyone in charge of the kitchen 
to get dinner read y. The 'passing' bell 
tolled when vi ll ager died- one r ing for 
a man, two for a woman . and three for 
a child, followed by one peal fo r each 
year of age." Looking at the wonderfull y 
detailed drawing of the Woodstock 
street, one can almost hear the bell 
rin ging, feel the warmth of the sunshine, 
anticipate a meeting with an old fri end . 

The scenes in clud ed and the p ieces of 
history related are those that del ight the 
author and they have equal del ight for 
the reader. In writin g about Providence, 
R.I., Kappel tells of Samuel Sla ter , the 
founder of the New England textile in­
du stry, nea king into town from England 
in disgui se, because textil e mechani cs 
were forbidden to emigra te. Slater car· 

Continued on page 196 

4PNewfrom 
~REINHOLD 

PLASTICS IN BUILDING 
Edited by IRVING SKEIST, Skeist 
Labo ra tories, Inc., Newark, New Je rsey. 
With contributions by 23 of the world's 
lead in g architects, pl as ti cs engineers, 
and building-code specia lists. 

1966/ 480 pages/$18.00 
He re is one of the most complete 
source books eve r assembled on the 
eva lu ation and use of pl ast ics. in the 
construction industry. It offers up to 
date and thoroughly resea rch ed data 
o n th e prope rt ies, fun ctions, and speci ­
fic ap pli cations of plas tics to building 
requirements, both he re and abroad. 
More than 200 illustrations. 

Chapter Titles 
The Rol e of Plas tics in Construction • 
The Plastic Materials • Building Codes 
and Regulation s • Construct ion Aids 
• Structural Fib e r-Gla ss Reinfo rced 
Plastics for Building Applications • De­
sign of Re inforced Pl as ti c Shell Struc­
tures • Resi n-Bond ed Wood Structures 
• Othe r Plast ics For Walls, Roofs, and 
Doors • Pl as tic Foams in Thermal Insu­
lation • Sea lants • Adhesives in Build­
ing • Res ili ent Flooring • Pipe and 
Plumbing • Utilities • Li ghti ng • Per­
manent Fixtures • Paints and Other 
Coarings • Plastics in Roofing • Plas­
tics Abroad • NAHB Resea rch Houses 
Demonstrate Plastics • Extenaing the 
Horizon. 

Available at your bookstore or write 
REINHOLD BOOK DIVISION 

430 Park Avenue, N. Y., N. Y. 10022 

30-Day Approval Offer 
REINHOLD BOOK DIVISION 
430 Park Avenue, New York, N. Y. 10022 
Please send me copy(ies) of 
(500-112) Plastics in Building @ $18.00, 
on 30-days' approval (U.S. and Canada 
only) und er the followin g terms: 
D Tota l payment enclosed (Reinhold 

pays regular delive ry charges) . 
D Purchase order attached. 
D Bill me (p lu s delivery charges) . 
[] Send your latest catalog (500-011). 
Name_ ___________ _ 

: Address, ___________ _ 

I 
I 
I 
I 
I 
I 
I 

City tate Zip __ 
Include sales tax on California, Ohio, 
Pennsylvania, and New York orders. 

Dept. M-288 
1- - ------------------------J 
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Visual drama with glass 





There•s a charming airiness about the tower of 
Norfolk•s new Civic Center. 

A solar screen of PPG SOLARBRONZE® glass 
hangs three feet from the building. creating 
serene interiors virtually free of glare. The view 
in any direction is superb. tranquil. 

The exterior speaks eloquently for the limit­
less design freedom with glass. 

SOLARBRONZE. a special environmental glass 
from PPG. is an economical choice as well. It 
reduces cooling costs in summer. 

IJG
® 

Once again the unique elegance and 
harmony of glass create a building peo­
ple like to look at ... and work in. 



Glass wall construction-with all its advantages 
of openness, color, reflectivity and drama-gives 
the architect uncommon freedom of expression. 
For detailed information, please get in touch with 
your nearest PPG branch office or distributor, 
consult Sweet's catalog file, or write Pittsburgh 
Plate Glass Company, One Gateway Center, Pitts­
burgh, Pennsylvania 15222. 

Norfolk Civic Center, Norfolk, Va. 
Architects: Vincent G. Kling and Associates 

Associated Architects: Oliver and Smith 

PPG makes the glass t.llat makes the difference 



WHAT A WAY TO GD! 
COMMIT rlARl-KIHl. 1 

OVER 80 DAYS 

IN AIR -:::;:::::~--_...;::::~--:;:--::-::-r 
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MORAL: When looking for door, don't beat around 
the world ... go to EGGERS for quality products 
and customer service, whether it's for stock or 
custom-crafted architectural solid core doors or 
today's finest plywood panels. 
Write for our new catalog . 

J!I• 
EGGERS HARDWOOD PRODUCTS CORPORATION 
Neenah, Wisconsin Telephone 414-722-6444 

EGGERS PLYWOOD COMPANY 
Two Rivers, Wisconsin Telephone 414-793-1351 
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FORMICA: laminate 
Restful . .. durable . .. and 

---

194 

St. Barnabas Medical Center, Livingston, N.J. Architect: Ferenz & Taylor. Nurses Station: Schill Millwork , Irvington, N.J. 

Inside today's new hospitals and medical centers, where strenuous 
workload can only increase, every surface must "face up" to rigid 
performance standards. FORMICA® brand laminated pla tic is 
highly durable ... to meet the stiff requirements of the maintenance 
staff in lobby or lab, patient's room or operating room. Further, it 
meets or exceeds the exacting requirements set by EMA. 

The smooth, durable material is unharmed by alcohol, acids, alkalies, 
cleaning agents, pharmaceuticals and human waste. Routine mainte­
nance and sanitary cleaning are greatly simplified. 

DECEMBER 1966 P/ A 



surfaces ... 
right, for hospitals 

Hamilton Mfg., Two Rivers, Wisc. 

Sacramento. laboratory tops: Western Plastics Co., San Francisco. 

FORMICA® laminate can be as colorful and striking ... or as sub­
dued and restful ... as you or the hospital administrators want it to 
be. There are over 100 colors, patterns and woodgrains to lead you 
away from ubiquitous "institutional beige" to new design horizons. 

See Sweet's Architectural File . I 4a, l 4b, 16c, 22 b ... or call your 
Fo Fo Fo Fo 

Formica representative. 

Specify the FORMICA® brand, your assurance of highest quality. 

Leadership through Innovation • FORMICA CORPORATION 
CINCINNATI, OHIO 45232 subsidiary of C:::::: cvANANuo :::::> 

liospitals/E? 
FREE BROCHURE 

Ask your Formica 

representative for a free 

copy of the new full color 

brochure which describes 

how FORMICA® laminate 

keeps surfaces in hospitals 

handsome looking ... and 

maintenance costs down. 

Or write Dept. MP-17 

There are many brands 
of laminated plastic 
but only one 

laminated plastic 
On Readers' Service Card, Circle No. 339 



Haws gives you a 
world of design 

·b·1·t• 1i•a. poss1 1 1 1es ... ·«=I 
~.-~ 

Consider the exceptional elliptical design 
of Haws Model 7R cast Tenzaloy alumi­
num wall fountain. It's ·a standout in any 
setting, yet projects only 13 Yi." from the 
wall. Durable? The finish is permanent­
hard anodized to an abrasion-resistant, 
muted bronze color. And both fountain 
head and push-button valve assembly are 
vandal-proof. Write today for detailed 
information, available in the free Haws 
catalog. HAWS DRINKING FAUCET 
COMPANY, 1441 Fourth Street, Berke­
ley, California 94710. 

HAWS Model 7R 
aluminum 
wall fountain 

For details and information on other Haws u· _ ~ 
products-see your Haws catalogs on drinking """ ::.:'. · 
fountains, emergency eye/face-wash fountains, t ~ ~, 
drench showers and decontamination equip-
ment; and dental fountain/ cuspidor units. 

On Readers' Service Card, Circle No. 346 
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Continued from page 188 

ried plan for the intricate textile machin­
ery in his head, and within a year 
(J 789) cotton goods were being woven 
in America. Some of the historical vig­
ne tte are well known, such as the first 
sk irmish of the Revolution at Concord. 
Other are more ob cure. He tell , for in­
tance, how Captain ] ervis brought the 

fir t Merino sheep to Vermont from 
Spain. '\'i:' ool was an important Vermont 
product until Pre ident Cleveland re­
moYed the duty on it, and the Vermont 
farmers swi tched from sheep-raising to 
dairy-fa rming. 

By far the greater part of the book is 
architC'ctural. Kappel"s drawings include 
old NPw England houses, churches, light­
houses, and barns. The e are, of course, 
the mo t tangibl e remnant of our 1ew 
England heritage, and probably in no 
other single ource is the wealth of this 
heritage so abundantly illu !rated. 1n al 
l ea~ t one instance, Kappel' artist's eye 
leads to . ome architectural speculat ion. 
·'There i a possibility that the architect 
of thf' sp ire of the Congregational churrh 
in Wethersfield, Conn., was the same per­
so n who designed the spire of Trinity 
Church al lewport, Rhode Island," he 
writes. "T myself sen e the re emblance. 
having drawn both spires for this book. 
Furthermore, there is a simil arity be­
tween the Trinity Church spire and that 
of the Old North Church (1723) in Bos­
ton, which J also rendered as an illu tra­
lion. Thi s evidence suggests that William 
Price, who is supposed to have designed 
the Old orth Church, may have been 
re· ponsible for all three." Tt i thi kind 
of attention to detail and obvious enjoy­
ment of the subject that make New 
England Gallery a di stingui shed work. 

A Mixed Bag 
BY LEO 1ARD K. EATO 1 

TME PEDESTRIAN JN THE CITY. By David 
Lewis. Published by D. Van Nostrand 
Co., Inc., 120 Alexander St. , Princeton, 
NJ., 1966. 229 pp., illus., $18.50. The 
reviewer is Professor of Architecture at 
the University of Michigan. 

This volume i a useful compilation of 
current thinking on urban problems. To­
gether with the introduction by the edi­
tor, who is Andrew Mellon, Profe sor of 
Architecture and Urban Design at Car­
negie Tech., it contains 39 e says on vari­
ous aspects of urbanism, both theoreti­
cal and actual. These efforts are gener­
all y well illustrated: There are 526 pho­
tographs, drawings, and plans. The 
essays, however, vary considerably in 

Continued on page 204 
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Dome Design : Welton Becket and 
Associates, architects and eng ineers, 

Los Angeles, New York, 
San Francisco, Houston 

Architects and Engineers: Victor 
Gruen Associates, Los Ange les, 

Washington, New York and Alexander 
Ewing & Associates, Ph iladelphia 

Renaissance 
of 

yesteryear's 
daylighted 

arcades 
... with 

PLEXIGLAS~ 
At Strawbridge & Clothier's ultra-modern store in Plymouth Meeting, Pa., and at many 

other new stores and shopping malls, the grandeur of soaring Old World daylighted arcades 
is being recreated in contemporary designs . PLEXIGLAS acrylic plastic, with its structural 
advantages a nd great design flexibility, is the key material in this 20th Century adaptation of a 
practical 19th Century architectural concept. 

Because PLEX IGLAS is light in weight and can be formed into shapes having great rigidity and 
load-bearing capacity, daylight openings can be large, with a minimum of supporting structure. 
In addition to its proved weatherability, PLEX IGLAS is highly resistant to breakage. It is available 
in a broad range of transparent tints and translucent colors that provide control of solar glare, 
heat and light transmittance. 

Excellent examples of roof designs, and installation details, are 
" Domes and Arches of PLEXIGLAS" and "PLEXIGLAS in Architecture". 
Write for them, information on building code regulations, and the 
names of quali fied contractors who are experienced in working 
with this rewarding material. 

given in our brochures 

ROHMD 
§HAAS~ 
PHILADELPHIA, PENNSYLVANIA 19105 

PLEXU1LAS is a registered trademark of Rohm and Haas Company for its brand of acrylic plastic sheets. 
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George Williams College is devoted to training 
leaders for youth groups, community agencies and 
humanitarian organizations throughout the world. 
This concept places emphasis on active student 
participation in many creative areas. 

Imaginative design, with a free-form concrete 
motif, reflects the creativity of the activities to be 
housed in the Leisure and Creative Arts Center, 
featured here. This beautiful new structure has 
combined facilities for gymnastics, swimming and 
other sports as well as for painting, sculpture, 
photography and dance. 

Here, as in many new trend-setting designs, the 
fine quality, ready mixed concrete was made with 
Lehigh Cement. Lehigh Portland Cement Com­
pany, Allentown, Pa. 

The Leisure and Creative Arts Center is the architectural highlight of the 
14 buildings on the all-new campus of George Williams College. Great 
curving corner ribs, tied together underground with concrete encased 
post-tensioned tendons of steel, carry the two intersecting concrete barrel 
vaults for the gymnasium roof. Studios for painting, sculpture, photog­
raphy and dance are beneath the gymnasium. Post-tensioned concrete ribs, 
117' long, support the concrete vaults over the natatorium. Both gymna­
sium and natatorium have unobstructed floor areas of ll2' x ll2' under 
the 4' thick concrete roofs. 

Owner: George Williams College, Downers Grove, Ill. 
Architects: Mittelbusher & Tourtelot, Chicago, Ill. 

Wilson Connell, Jr., Partner-in-charge 
Structural Engineer: John R . Gullaksen, Cbkago, Ill . 
Consultant: Dr. William Schnobrich, Urbana, Jll. 

General Contractor: Turner Construction Company, Chicago, Ill. 
Ready Mixed Concrete: E. A. Keller Co., La Grange, Ill. 
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You see 
Stanley 
in all 
the best 
places. 

Places like M.I. T. 's Earth Science 
Building, Children's Memorial Hospital 
in Chicago, and the Groos National 
Bank in San Antonio, Texas. Places 

characterized by exceptional design. 
Places where style and utility go 
together. Stanley hinges help set your 
building apart. Clean. Stylish. Lasting. 

Consider elegance, then decide Stanley. 
Stanley Hardware, Division of The 
Stanley Works, New 
Britain, Connecticut. STANLEY 

On Readers' Service Card, Circle No. 384 



To see new ways for a building lo say " welcome" lo people through colors and iorms and lexlures­

this is the idea of KALCOLOR® aluminum. At Kaiser Aluminum, the idea is idea s. 



KALCOLOR was the fir<! system to create architectural aluminum in a range of lightlast colors by u<ing ~A/ ll!!!!!!!!'ER 
special alloys and a unique anodizing proce><. New advance< continue to make KALCOLOR the most reliable "'.,"'1 .;;;;;;;, 
sy<tem you can specify. Details? Ask our local sales office or 2137 Kaiser Center, Oakland, California 94604 ALUM/NU M 



Bentley College of Boston selects all-electric 
design for new Waltham campus ... finds costs 
competitive, operating advantages conclusive 

When the Board of Trustees of Bentley College, a profes­
sional college of accounting and finance, started planning 
their new $25-million, 102-acre campus in Waltham, Mas­
sachusetts, this was their goal: 

to create an environment which was completely 
conducive to serious academic pursuits, beautiful 
to the eye, and thoroughly functional. 

Comparison studies with other methods convinced them 
that an all-electric campus, employing flameless electric 
heating and cooling, would best meet their requirements. 

~ On Readers' Service Card, Circle No. 403 

Quiet operation and individual room temperature con­
trols would provide a better atmosphere for study. The 
cleanliness of an electric system would mean reduced house­
keeping and maintenance costs. Elimination of boiler rooms 
and bulky equipment would allow building space to be 
utilized more efficiently. 

As to cost, two independent feasibility studies showed 
that-compared with a fossil-fuel system-annual owning 
and operating costs for the electric heating and cooling sys­
tem would be equal, or possibly even less. 



And with capital funds at a premium, an initial capital 
outlay of almost $600,000 would not be necessary by elim­
inating a central heating plant and underground piping 
system. 

As in the case of Bentley College, modern all-electric de­
sign offers environmental and economic benefits for any 
type of construction. For more facts about applying these 
proved advantages in your institutional, commercial or in­
dustrial buildings, contact your electric utility company. 
They will welcome the opportunity to work with you. 

This plaque identifies a modern building, meeting • 
Edison Electric Institute standards for electric ' ' 
heating, cooling, lighting and other applications. . ' 

LIVE BETTER ELECTRICALLY 
Edison Electric Institute, 750 Third Ave., N.Y., N.Y. 10017 

Artist's rendering 

Plan for new Bentley College Campus 
WALTHAM, MASSACHUSETTS 

Architect : Perry, Shaw, Hepburn and Dean, Boston. 
Engineer: Syska & Hennessey, New York. 

1. Dormitory Complex: Seven residence houses for 510 students 
to be built initially. 95,000 sq . ft. 
2. Student Center: Dining for 440, snack bar seating 550, col­
lege store, lounge, exercise facilities . 45,000 sq . ft. 
3. Faculty-Administration Building: 125 offices, facilities for 
ancillary services. 50,000 sq. ft. 
4. Baker-Vanguard Library: Stacks for 150,000 volumes, ex­
pansion provision for an additional 100,000 volumes. Seating 
for 750. 45,000 sq . ft. 
6. Lecture Hall: Ten 108-man lecture halls, two 216-man lec­
ture halls, computer laboratory. 45,000 sq. ft. 
8. Qassroom Building: 40 small classrooms, four science labo­
ratories. 60,000 sq. ft . 
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designed for urban 

and suburban living 

HALL-MACK~s 

ntJ,a/ M n 
bne 

ECON OM 
new styling 
Hall-Mack t 

you're sure o 

tumbler and t oot hbrush 
holder - four places 
for tipped brushes 

~etropolitan's 

created to complement any decor ... it was designed by 
et current needs for low budget bathroom accessories. 
shioned from highest quality Zamak metal which is first 
d, then finished in copper-nickel -chrome plate. Clean­
asy. Gleaming beauty is combined with solid sturdiness in 
ries to satisfy luxurious tastes where economy is a factor. 
cify, sell or install bathroom fixtures in any price range, 
best when they're Hall-Mack. 

paper holders 
chrome or wood ro llers 

~ robe 
~hook 

towel bars ~ 

new steel wall plat e ~~ -
for screw mounting ~ 

HALL- MACK COMPANY 
a textronl company PA-126 

1380 W. Washington Blvd., Los Angeles 7, Calif. 

D Please send free colo r booklet on bath room 
planning and accessories . 

(PLEASE PRINT) 

Address--------------
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Continued from page 196 
quali ty and character. Ben icholson's 
is simply four photographs of recently 
designed reliefs that are evidently in­
tended as free-s tanding elements in an 
urban setting. The three contributions by 
Maxwell Fry, Jane Drew, and Bhanu 
Mathur, on the other hand, constitute 
an up-lo-date summ ary of recent develop­
ments at Chandigarh, with special atten­
tion to the new housing there. Peter 
Carter reviews the urbanis tic contribu­
tions of Mies van der Rohe, and Eleanor 
Smith Morris deals with the greenway 
system at present evolving in Philadel­
phia. The coverage i certa inly interna­
tional, and with the exception of certain 
development~ in th e Scandinavian coun­
tries, such as Aalto's plan for Helsi nki. 
this revi ewer ca n think of nothing of 
major significance on th e planning scene 
th a t has been omitted. Candili , Doxiadis. 
and Bakema are all he re. 

As might be expected, the subject mat­
ter of these essays is exceed ingly di verse, 
and very often the re are no connection­
between th em. Jn some instances, there 
is probabl y too much emphasis on what 
is merely fashionable. H erman Haan' 
photographic e ay (with accompanying 
free verse poem on the dwellings of the 
Dagon peo ple in Central Africa) is for 
this writer a case in point. Haan fall. 
in to exactly the ame pitfal Is as Bernard 
Rudofsky in hi s recent exhibition al the 
Museum on Iodern Art. The e " metro­
pole. of clay and s tone" may have some­
thing lo do with contem porary urban 
problem , but the connection i remote. 
The whole lrnsine- points lo the conclu­
sion that , a l pre. en l, it is ab olutely okay 
lo like primitive culture in any form 
wha tever. In time. thi loo wi ll pass. In 
quite a different vein are Jane J acob' 
harsh but we ll-deserved criticisms of 
Victor Gruen s scheme for Ea l Island 
in ew York Harbor. 1rs. Jacob , who 
is never afraid to tell the emperor that 
he is naked, is unquest ionably correct 
in comparing it unfavorably with the 
ame architect' exce llent 1956 cheme 

for Fort Worth. It is interesting to note 
that .she now has words of praise for 
Gordon Cu ll en's work on Townscape, a 
book that has appeared since the publ i­
ca tion of her own Death and Life of 
Great American Cities. Although Cul­
len's vo lume i. basicall y English in its 
derivation, it eems lo have many mero­
can application . 

In short, The Pedestrian in the City is 
a mixed hag of contributions on various 
aspects of the contemporary urban prob­
lem. Many of the essays merit the serious 
attention of those concerned with this 
overwhelmingly important question. 
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Epple and Seaman utilize ceramic tile 
• • • 1n caIDpus re1uvenat1on at 
Newark College of Engineering. 

·--

Two new buildings on this New Jersey 
campus make extensive use of ceramic tile 
fo r its functional and decorative character­
istics. Shown here are areas in the new "Stu­
de nt Center" and the "Franklin ewlin 
Entwisle Physical Education Building." The 
latter has an interior fin ished almost entirely 
in ceramic tile. A focal point is the abstract 
eramic mosaic mural whi ch covers one en­

tire wall of the na ta torium. A smaller mural 
decorates the opposite, entrance wall. 

In the student center glazed wall tile is used throughout the kitchen, cafeteria and rest 
rooms. It complements the quarry til e and ceramic mosaic tile Boors in these areas. 

Loca ted on land adjacent to the existing campus, the buildings erected b y ·walter Kidde 
Constructors are of precast concrete construction. The night photo above presents a dramatic 
d ew of an unusual post-tensioned barrel vault roof on the physical education building. Mosaic 
til e murals in the building were designed by Epple and Seaman and installed by Del Turc~ 
Bros. of ewark. 

If you're looking for a material with limitl ess possibilities in combined decorative and 
functional use, look for ceramic tile made in the U.S .A. and Qllality Certified by the Tile ~~111c nu~,0 ... 
Council of America. The triangular seal at right is your assurance of glazed wall til e, J' ~<!',,. 
ceramic mosaic tile and quarry tile that is tested to meet the most rigid government ~ re •• ".. 
peci6cations. For more information about Certified Quality ti le, a material that can ~ •f• : 

be used with confidence indoors and out, write : Tile Council of America, Inc., 800 ~,, ;f 
S cond Avenue, New York, N.Y.10017. Or, see the current Sweets Architectural File. ;;~Eco111c1l ~\" 

MEMBER COMPAN I ES: Ameri can Olean Tile Co. , Inc. • A t l ant ic Ti le Manufac tur ing Co. • Cambri dge Tile Manu facturi ng Co. • Corlvle Ti l e Company • Con1inen tol Ceramic Corporo1ion 
Florida Tile Industries, Inc. • Ge-nerol Tile Compa ny • G ul f Sto les Ce ramic Ti le Co. • Hi ghland Ti l e Company • Hoffman Tile Mfg. Co., Inc. • Huntington T i le, Inc. • International Pipe 
and Ce ramics Corporation • Jac kson Ti l e Manufoclu r ing Co. • Jo rdon Til e Manu fa ctur ing Co . • Keystone Ridgeway Company, Inc. • Lone Star Ceramics Co. • Ludowici-Celadon Company 
Marshall Tiles, Inc. • Mid-Sta te Tile Company • Monarch Tile Manufactu r ing, Inc. • Mosaic Tile Company • Oxford Tile Company • Pomona Tile Monufocru ring Co. • Sparta Ceramic 
Company • Summilville T iles , Inc. • Texe rom ics Inc. • Un i ted Sta tes Ce ram ic T i le Co. • We nczel Tile Company • Western Stoles Ceramic Corp. • Wi nburn Ti l e Manufacturing Co 

On Readers' Service Card, Circle No. 407 



HOW TO 
suom 

THE MOON 
(without leaving the ground) 

206 

First, build a fl ight test 
tower using 200,000 
Republic High Strength Bolts 
Soon, Saturn V, the largest, most powerful space vehicle ever 
launched, will thunder into flight for the first time. But, before 
this giant step in man's now certain journey to the moon, 
NASA's Apollo program engineers must have complete preflight 
knowledge of Saturn type vehicle's vibration and bending 
characteristics. 

As one means of verifying the ability of the Saturn vehicles 
to resist stresses of launching and early flight, NASA's Marshall 
Space Flight Center, Huntsville, Alabama, has built the 360' 
dynamic test tower, shown at left in the photo above. The 
Saturn V boost vehicle will be placed in this tower and sub­
jected to extreme vibrations, simulating actual flight conditions. 
Information thus gained will then be incorporated in the design 
of the vehicle's electrical control systems. 

Obviously, for such a test to be possible, the test tower itself 
must be capable of withstanding the same violent strains applied 
to the space vehicle. Republic High Strength Bolts used in the 
test tower are equal to the task. New Republic Heavy Head 
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Bolt design permits tightening to greater clamping loads 
than ever before. This tightening force is transferred to 
joints as clamping strength-an advantage impossible to 
duplicate with any other fastening method. In addition, 
thread length has been shortened to remove threads from 
the shear plane and assure maximum shear strength. Saving 
both time and cost in construction, Republic High Strength 
Bolts are the original and final fasteners-and saving 
more cost, no washers need be used under new AISC and 
AREA recognized "turn-of-the-nut" tightening methods. 

Could there be better proof 
that Republic High Strength 
Bolts are the ultimate in reliabil­
ity? You don't have to be "shoot­
ing the moon" either, to take 
advantage of this remarkable 
new fastening method. Just call 

your local Republic representative, or send the coupon. 
It's worth your time, whether you're trying to rise to a 
one-story completion date or a 196x rendezvous in space. 

This STEELMARK of the American Steel Industry on a@ 
product assures you it is made of modern, versatile, s1ee1 

economical Steel. Look for it on the products you buy. 
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You Can Take the Pulse of Progress at 

R E p ~ev~a~. ~h~ 44~1' E E L ~ 
rt-I: ,:~~::A~A .. L.lff ,:Ass;,:;:;• 

r-----------------------------------
REPusuc STEEL CORPORATION 
Dept. PA-4827, 1441 Republic Building 
Cleveland, Ohio 44101 

Send brochure containing description and specifications on new 
Republic Heavy Head High Strength Bolts (962-R) 

Name ______________ Title ________ _ 

Company ______________________ _ 

Address _______________________ _ 

City ______________ State ____ Zip ___ _ 



SEND TODAY 
for this important and timely book: 

CAMPUS PLANNING 
by Richard P. Dober 

Between now and 1980, the population explosion 
will make it necessary to provide campus space 
equivalent to all the campuses constructed from 
1936 to 1960. This is an urgent problem facing the 
entire nation, and CAMPUS PLANNING provides 
vital information on the approaches to a solution. 

complexes of buildings, housing, research labora­
tories, and individual structures ... all illustrated 
by outstanding examples. 

The author, Richard P. Dober, has served as con­
sultant on planning and design to M.l.T., Harvard 
University, Drake University and Goucher College. 
He has prepared master plans for the University of 
Rhode Island, University of Colorado, Dana Hall 
School and others. 

This copiously illustrated and intriguingly written 
volume contains design programs both for existing 
facilities and institutional expansion. Significant 
trends on site design and landscape planning are de­
scribed, with special attention to the relationship of 
community and campus. Plans outlined include 

A book with wide appeal for architects, planners, 
administrators, educators, and libraries. 1963. 
81/2" x 11". 320 pages. 

208 

$25.00 

-----------------------~ 30-Day Approval I 
Reinhold Book Division I 
430 Park Avenue, New York, N. Y. 10022 I 
Please send me ___ copy(ies) of CAMPUS PLANNING by I 
Dober at $25.00, for 30 days' approval under the following I 
terms: 
D Total payment enclosed (Reinhold pays regular delivery I 

charges) I 
D Bill me (plus delivery charges) I 
Print Name l 
Address _________________ _ 

City & Zone State I 
Save Money! Send full payment with order and Reinhold pays regular I 
delivery charges. Same return privilege guaranteed. Please include 
sales tax on Ohio, Pa. , and N.Y. orders. For your protection-do not I 

-s~~~h.:..:>::~~~o::_~n~ ..'.'.'.:d..:.'.:.~ept.~-332.:._ _____ I 

REINHOW BOOK DMSION. 430 Park Avenue. New York. N. Y. 10022 
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Holophane's new ceiling mounted Cubic® lumi ­
naire is sty led to be part of today's architecture, 
today's decor. Its shape is clean, lean, trim, with­
out fat or useless frills . 

Hinges, latches and hardware are all out of 
sight. A ll you see on the ceiling is an impeccably 
proportioned, uniformly luminous cube. 

Performance? Cubic gives twice as much light as 
standard drum type diffusing units. Use it wher­
ever you want uniform pri smatically controlled 
inca ndescent li ghting. Write for a brochure giv­
ing full electrical , mechani ca l and photometric 
data. Dept. G-12, Ho lophane Company, Inc., 
1120 Ave. of the Americas, New York,N .Y.10036. 

CUBIC by 

HOLOPHANE 



TEL KEE 
System for Key Control keeps things Safe 

at Toronto City Hall 
When specifications call for TELKEE, your client is sure of the tested 

key control system that offers more for the money-safety during con­

struction, convenient lock utility and protection during the life of the 

building. Few hardware specifications are really complete without 

including a system for key control ... and you'll find there is no or­

equal to TELKEE. See Sweet's Architectural File 18e/Moo-or write 

for TELKEE MANUAL. 

TORONTO CITY HALL-Viljo Revell-John B. Parkin Associates, Associated Architects 
and Engineers, Toronto, Los Angeles, Montreal, Sault Ste. Marie; Anglin-Norcross Ltd., 
General Contractor, Toronto; Architectural Hardware Ltd., Hardware Contractor. Toronto. 
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P•O•MOORE, INC. 

BOX 53, GLEN RIDDLE, PENNSYLVANIA 19037 
On Readers' Service Card, Circle No. 364 

Caption~ and Photo Credits: 
Toward the Third Millenium 

Pages 90-91: 
Photo: Linich/Factory Foto 

PagP 96: 
Suggestire of the cxistcnti!l/ists' cmph11sis an 
m11n searr·hing for a inn l1crnr11l indirid1111l 
solitude to con iron/ his own self is thi.1 
group of per/;)Tmcrs staging rz "/Jruu·c 
. frti1J11" at the 01ieni11g of thl' L111 i1J F1Jn/11n11 
exhi/iition at the Walker Art Center. (l'l1oto: 
Eric S111lwrla11d. C1111rtc-Y, Walker :\rt 
Ccnt1•r. \linncap11lis, :\!inn.) 

Pae:c 100 and Cm·er: 
:·-..:c/entist.r.;, use atomi('(ilh· r/rnn surfr11'('S tn 
1'1JTll/'11rc 111cmi1·al lich111·i;n at rliH1•11·111 1il1111es 
of a r·n·.r.;,ta!. Photo sl11ncs fflfl!!S/1'n r·n-strz/ 
p°J1utogu~1d1rd 1n a field-ion fflir·rosr'ofJ(': 

!night duts Tl'f>rcscnt i11dirid11rr/ 11/11tn'i, 

(]'\Joto: Co11rt1·-y, Cr•111•ral J-:ll'ctri" RP· 
'''ar1·l1 and llc\Tlopnlt'nt C1·11tn, S.-l1ct11Ttady, 
:'\. Y.) 

Pag•' 10~: 
Further run/inning thr cx.:stcnrc of nn (lnfi­
fllllli1-/e /11r Cl'l'rr kn111rn /llLrti,./e i1 this 
li11uit! hn/uJgen IJ11h/J/f' 1)1runlH:>r photogr(l1d1 
uf an a11ti-11rntnn 1 ol/iding II ith fl r1uit11n. 
!l'l111to: ('011rt1·,y, Bro11kha11'11 :'\ational l.ali­
oralol'\".) 

Pae:•' 11:~: 
"·1 f1ighh- mw1gni.ficd ((j5()r) sr1·ti1111 11! 1111/r­
eth, lent' 11rndu1 ed In· the pulrrnl'ri:ution of 
ctln!ene 11ruler intl'TL'i<' :..:runrna rrulirrtion {rum 
a 1·u!uzlt-fJO sntl!TC. fl hi/e u11d1·r hi: .. d1 /!/f'''/fl('. 

( 1'110!0: Co11rtf''Y· llro11kha11·n '.\'ational f.alJ­
or·atorv.) 

l'ae:1' 11 I: 
A :.!J1J11(' /111/ oi ml'lfli "u·hisl:f'I.\ that !111rl' 
_iust /JC<'n grull";I. Thc.v' !wi1/i/;c straru/..., (Ii 
metrd arc Sll/U'r-strong ant! it<'<' ui fluu·s in 
thl' arrangement of their .f!!nms. ·, J>!in!o: 
C1111rlt'•I'. Cl'tlt'ral l-:11·dri,. lt1·-card1 l.abo­
ratory. ). 

Pa~·· l ffi: 
,,-fn "';U/llfl-rafJ!Jit'' in fl s1tfHn<'rgcrf 11fasti1· trtnf; 
is l.1'1'1 afire In· 1111 111tifi,.i11! ··";1r· 1h111 er· 
tracts air from surrntfl1din:_: tf"ft!f'r u11i'r' rr-
s1".....ting 1u~ssagc of the, lir1uid. j P!111!0: 

Co11 rt1·~v. Cf'1wra l 1·:11•('! rir· TI1· .... 1·;i r1·l1 and 
ll1·11•lop.n1"1Jt ( ·1'nler. Sdw111Ttady. 'i. Y. I 

Pa'"" 118: 
. I . rnclcct·f!Tnflc/lcd Fl,·ing ("hair used for 
personal trans1rnrtatinn. (Photo: ro1Jrlt" .... Y. 
Bl'll \f'ro,,·,t1·111, Compa11Y.) 

I'al.'.f' l'.!'.!: 
.ll1~ntage th11t r<'J>Cats the some phntt1 n/ ;1 

crorn! nwny times on•r rnurlur·f·s 11 rli::\ :'ng 
mt1 ..... rti1· suggestin' uf nu'1uou1lir1:..!. r/!11! the 
f)l)fJll/atiun ex11lu.1i1m. ( 1'!111!11: :\Li11d1· ll11rr. I 

Pa!!" l'.!8: 
Sy;n/Jo/i::.ing the genctir· rcrnlution i~· thi, 
11/11110 of 11 plant l'('l/ aftcr c111us1111' /,, Y-r1n.1 
Fragment.\· and lnidt.:f'.'i !J1'/11 t't'fl 1-l1111l!J11\11111t' 

gru;lfJS we ty/Ji("(r! r,il1nurnu1'itif'.\ i111!1111'rl In 
anr ioni::in~ radiatiun. ( J>l1oto: C:rn1rlf'...:v. 
B1.11nkha11·n··:'\ational l.al111raton.) . 

l'ae:c l :11: 
T11;·1i/it\· as one of thr /;ern•1/1'.1 ni the _<;cn­
sorr Rcru!utiun is srmfw!i:r·d in t!u\ 11h11tu 
11; a grt111JJ of nuu1!/C</llins" hand.\. I Pliti!n: 
:\L111dt> IJ11rr. l 

Pal.'.I' 111: 
ll;stral"fcd rl'[Jrcsentati11n of possi!J!r 1·it1·­

Sf"fL/I!' of the future lmscd on ideas outlined 
in article. 

Page 148: 
1//11.1/ratin" the shift _Imm the rigiditr of thf' 
{!rid to th~ more free-form. multiform S/Htlitf! 

dr111uni1·s of lfohitat '67. ( l'hot11: II. Kf'ith 
Oli1Pr.) 

JlHT\lllFB l'l•.r, I'/\ 
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Americans will never lose their love 
for the Great Indoors 

... refresh their spirits with Corbin Hardware! 

Hardware, particularly door hardware, is among the chief articles 
viewed and handled countless times in the day-to-day life of the 
average American . That is precisely why it is important to surround 
our lndoorsmen with door hardware that provides both beauty and 
security. Make it Corbin hardware ... a name they know and trust. 

But just specifying Corbin hardware is not enough. Accept no 
Corbin copies. Insist on Corbin hardware! P. & F. C 0 R B I N 

Send for an illustrated brochure on Corbin architectural hardware 01v1s10N oF EMHART coRPORAT10N 

to: P. & F. Corbin, Division of Emhart Corp., New Britain, Conn. 06050 NEW BRITAIN . coNNEcT1cuT ososo 



You can't help 
but notice 

Even referees can see the expert 
craftsmanship and superb performance 
of Harris BondWood parquet! Combine 
these qualities with the down-to-earth 
prices of BondWood ... and you've got 
the formula for America's fastest sell­
ing parquet. Thick, solid hardwood all 
the way through, BondWood is de­
signed for adhesive installation over 
concrete or wood. And even after 
years of hard wear, BondWood is re­
stored to original beauty with inex­
pensive refinishing. For flawless per­
formance and dependability, specify 
Harris BondWood in gyms, classrooms, 
auditoriums, homes, apartments and 
churches. Mail the coupon below and 
get your FREE fact-fil led full color 
brochure. 

------------------, 
HARRIS MANUFACTURING COMPANY t 
DEPT. PA 126 JOHNSON CITY, TENN. ' 

Please send me FREE FULL COLOR 

:::CEHUR E. ' ® 

COMPANY----------

TITLE -----------
STREET ___________ _ 

CITY-------------

STATE-------- ZIP----

HARRIS FLOORING 
Hardwood Flooring Since 1898 

Parquet • Colonial Plank • Strip • Stairwork 
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212 Notices 

New Addresses 

BEHM, ULLIVAN & s oc .. b ., Archi-
tects-Engineers, 412 outhview Boule-
vard , South aint Paul, Minn. 55075. 

WILLIAM . BREGER Assoc., Architects, 
300 E. 42nd t., ew York, .Y. 10017. 

CARCATERRA & A oc., Consulting Engi­
neers, 9310 Georgia Ave., ilver pring, 
Md. 20910. 

DA • COOPER DESIG CORPORATION, Effing­
ham Falls, N.H., ha moved i ts New 
York showroom to 227 E. 56th St., .Y., 

.Y. 

FLOYD CRA MER, JR., 1219 Brace Rd. , 
Cherry Hill , N.J. 08034. 

RoBERT MARTIN ENGELBRECHT & Assoc .. 
Architects, 12 a au St., Princeton, NJ. 
08540. 

HILLMA N/ GARME DIA, Architects, 122 E. 
37th t.. ew York 16, .Y. 

KocH & Lowy I c., ew York, .Y., ha 
opened a new contemporary lighting 
howroom at 940 Third Ave., ew York, 
.Y. 

DOLOR ES MILLER & Assoc., Ltd .. Interior 
Designers, 415 Dea rborn t. , Chicago, Ill. 
60610. 

O'KELLY, MENDEZ & Bnu NNER, A rchi tects­
Engineers, 1500 Franklin D. R oosevelt 
Ave., San Juan , Puerto Rico 00920. 

IEGAL AvRI A soc., Architects, 16825 
Wyoming, Detroit, Mi h. 48221. 

AM CHANG & A ·o c., I c .. A rchitects­
Planner -Engineers, 1441 Kapiolani Blvd .. 
Honolulu , Hawaii . 

DAVI S & SANDS, Architects, 37 W. 38th 
St., New York, N.Y. 10018. 

GERSZTOFF, UC KOLL & WARFEL. l NC., 
Lighting Designers and Consultants, 207 
E. 37th St., ew York, .Y. 

PETROFF & JO NE SOCIA TE . rchitec t . 
441 Lexington Ave., .Y., .Y. 10017. 

WAY 1AN & FmANCE, Archi tects, 1035 
PhiladelP'hia Pike, Wilmington, Del. 
19809. 

Elections, A ppointments 

BALDWIN-EHRET-HILL, INC., Manufacturer 
of industrial and commercial insulating 
materials, Trenton, N.J., ha appointed 
ROBERT J . CH IRI CK as istant technical 
director of it International Department. 

BECHTOLD ENGINEElltNG Co., Louisville. 
Ky., has appointed RAY LEWIS equipment 

pecialis t for furniture manufacturing. 

EATON YALE & TowNE, I Nc., Lock & 
Hardware Division, Rye, .Y., has ap­
pointed JoI·IN J. GELL manager of manu­
facturing and R.E. H ARGETT architectural 
hardware manager- international. 

Co111i1111ed on page 219 

how to be sure 
you get 
VIC RT EX 
when you specify 
VICRTEX Vinyl 
Wallcoverings 
Occasionally an architect want ing VICRTEX 
quality discovers that th rough misinterpreta· 
tion of specifications a different, less desir­
able w;ill covering has been installed. W ith 
tighter specs this might never have happened. 
The w all covering installed would have been 
VICRTEX with its full beauty of color; distinc· 
live textures and patterns; permanent wall 
protection ; low, low, ma intenance; and tested 
and p roven fire safety. To be ~ure you get 
VICRTEX quality when you specify vinyl wall 
coverings: 
1. .!pecify by weight and thtead count a 
bleached, pre-shrunk, mildew-inhibUed cot­
ton fabric bC1ck ing sufficient to give a 
blemish free, dimensionally stC1ble, easily 
applied w all covering. 
2. specify by weight, adhesion to backiny 
and abrasion resistance <t vinyl coatiny 
compounded of top grade ingredients C1nd 
electronically fus ed to the fab ric. 
3. svecify a low fire hazard classification 
cont:innal/y maintained and confirm.ed by 
an indepenclent laboratory; C111d delivery 
of the wa ll fabric to the job site in con­
tainers bearing the 
·inspection label of 
tlwt labomtory. 
4. require subcon· 
t rac tor to submit 
with his bid the 
manufacturer ' s 
nante and product ~ rUCTIC.t.l g11111• 

quali ty on which 
his bid is based. 

Write for our book· 
let " A Practical Guide 
t o Specification, Se­
lection and Use of 
Vinyl Wallcoverings." 

Do it today! 

L. E . C ARPENTER & C OMPANY 
Empire State Building, New York 

(212) Longacre 4-0080 
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hundreds of 
reference diagrams 

and drawings 

This book presents the most up-to-date reference and drawing data in the field of archi­
tecture, construction, and design. Here, in a single, conveniently arranged volume, is 
the latest information on new construction methods, much of which has never 
appeared before in book form. An extremely practical book, it features the most 
essential reference data required by the professional in his daily work. 

The contents are organized to deal, in order, with the four main aspects of bu ilding: 
sub-soil constructions; wall systems; floor and roof systems; and methods of construc­
tion, including details, surface, and finish treatments. The book begins with detail 
drawings and data for footings and foundations, and its sequence of presentation 
follows a pattern similar to that used in the actual construction of buildings. Valuable 
information is given on the various methods of wall, floor, and roof treatments employ­
ing new uses of ~ood, concrete, steel , and stone. 

The arrangement of the subject matter is distinguished by the fact that where materials 
in a certain construction system have been shown in detail, the methods of estimating 
quantities of these materials have been included. Questions and answers pertain ing to 
mechanical and electrical equipment of buildings have been added for the benefit of 
those preparing for the Registered Architect's examination. 

The practical applications of this book within the building construction, cement, build· 
ing materials, and equipment manufacturing industries are exceptionally broad. Archi · 
tects, engineers, and builders will find it especially useful as an up-to-date source of 
ready reference, and for the contractor it can prove a most efficient aid to becoming 
better acquainted with new methods of construction. In addition, it is highly adaptable 
for reference use by students of architectural design and mechanical drawing in tech· 
nical schools and colleges. 

1965 256 pages s1A" x 101A" $15.00 

DEPT. M-333 

l>REINHOLD BOOK DIVISION 430ParkAvenue,NewYork,NewYork10022 
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accessories by amv incorporated 

HUGH ACTON 
DIVISION. BRUNSWICK CORPORATION 

420 East Ten Mile Road{ Pleasant Ridge, Michigan/ 544-8620 
SHOWROOMS: CHICAGO· LOS ANGELES· SAN FRANCISCO· DALLAS· MIAMI· ATLANTA· SEATTLE· NEW ORLEANS· BOSTON 

' 



Burke's individuality ... 
starts from the ground up. A blend of logic and flair, beauty from 
integrity of design-every piece capitalizes on the contemporary. 

Division, Brunswick Corporation, Dallas 

BURKE 
SHOWROOMS: CHICAGO • LOS ANGELES · SAN FRANCISCO • DALLAS •MIAMI · ATLANTA •SEATTLE• NEW ORLEANS• BOSTON 
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Who says 
an economy 
retirement hom 
has to 
look cheap? 

(Not the 173 sen ior 
citizens who love it here) 

The Theodora, retirement home for persons 
over age 62, Seattle, Washington. Operated by 
The Volunteers of America. 
Capacity: designed for 224 residents. 

Designed and built under 
Section 202, Housing and Urban 
Development Program, United 
States Government. Architects : 
Grant, Copeland, Chervenak 
A.I.A. and Associates. 
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Western Wood's solidity contrasts nicely 
with reflective privacy screen. 

Unc le Sam can be mighty cold and 
calculat ing. Especially when laying down 
the law for projects he's backing . 
Retirement housing is no exception. 
The rules demand safe, sound , 
serviceable, economical shelter. No frills . 
And that's what the Theodora had to be. 
But the arch itects faced a problem of not 
only creat ing shelter for its full-time 
res idents, but of establish ing an environ­
ment that would attract and keep them. 
And a build ing which would enhance the 
surround ing neighborhood. Something 
extra was needed ... at no extra cost. 

DECEMBER 1966 P/A 

Laminated st ructural beams of Western Wood also give aesthetic strength to The Theodora. 

TOP LEFT / Simple light box blends perfect ly TOP RI GHT / Among the structural systems 
with the larger structural elements. used in The Theodora is Machine Stress 

Rated trussed joist construction . 

They solved the problem through 
simplicity of design and Western Wood. 
The result is evident in the ill ustrat ions 
here. The Theodora management was 
able to hang up the " sold out" sign even 
before advertising and promotional 
materials were prepared . And the 
structure is accepted by the community 
as a handsome architectural contribution 
to the area. 
Most important to the residents (who 
range in age up to 102), Western Wood 
brings to the Theodora a continuity with 
the past . . . a warm, familiar environment 
where they feel proudly " at home" 
despite the contemporary lines of 
the building. 
Western Wood can offset many of your 
budget limitations in institutional and 
commercial design. It's a material 
familiar to all concerned , holding on-site 
costs down and construction quality up. 
And it 's available almost everywhere in 
a wide selection of styles , shapes, sizes, 
textures and grades. 
Think Western Wood throughout your 
planning . . . you ' ll find it can stretch 
your design dollars for maximum effect. 

On Readers' Service Card, Circle No. 393 

Send us the coupon and we' ll forward 
you more material on it. 
r-----------------, 
I t\i\J\ Weste~n _Wood Products 

1 
~ Assoc1at1on 

I Dept . PA-1266, Yeon Build ing , Po rtland , Ore. 97204 

I Please send the following informat ion as marked: 
I O Laminated and Solid Beams Guide 

I O Machine Stress Rated Manual 

I O Siding Guide 

I 
IName'---------------
1 Fi rm ______________ _ 

: Add ress. _____________ _ 

I Ci ty State Z ip __ I 
L-----------------~ 
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LCN 
for modern door control 

Detail at head for LCN overhead concealed closer 
installation shown in photograph 

Main points of the LCN 
2010 series closer: 

1 Provides effici ent, full rack-and-pinion , 
complete control of the door 

2 Fu lly hydraulic, with highly stable fluid 
giving uniform operation over a wide range 
of high and low temperatures 
3 Easily adjustable general speed, latch . 
speed , back-check and spring power (may 
be increased 50%) 
4 Closer arm disappears over door i n 
closed position 
5 Available with regular or hold-open arm 
(choice of 85° , 90°, 100° or 110°) 

Full description on request 
or see Sweet's 1966, Sec. 19e/ Lc 

LCN CLOSERS, PRINCETON, ILLINOIS 
A D ivision of Sch lage Lock Com pany 

Canada : LCN Closers of Canada, Ltd . 
P. O. Box 100, Port Credit , Ontario 

PHOTO: IBM Office Building, Seattle, Wash ington. 
Architects: Naramore, Bain, Brady and Johanson. 
Seattle; Minoru Yamasaki and Associates, Birmingham, 
Michigan. 

Continued from page 212 

HARLEY, ELLI GTO , Cow1 & TJRT0.'1. 
lNc., Architect -Engineers, Detroit, 1ich., 
have ele ted MALCOLM R. TlRTON execu­
tive vice-pre ident, PAUL B. BROW ec­
relary, and FREDERI K J. HILDENBRA ' DT 
trea urer. 

MA o -JACK o & KA E, lNc., Archi­
tects, Lan ing, Mich., have appointed 
HERBERT J. IVERSE managing architect. 

EAL GOLDMAN A oc., I c., Architect . 
ew York, N.Y., have appointed KARL 

A. CRNOBORI vice-pre ident and director 
of interior planning and design. 

P & W ENGl:>IEER , Environmental Engi­
n ering Con ultant , Chicago, Ill., have 
elected DAVID L. GRUMMAN vice-pre i­
dent. 

TEVEN & WILKENSO , Architect -En­
gineers, Atlanta, Ga., have appointed 
KEMP MOONEY a de igner. 

New Partners, Associates 

BERGER-LA DRUM-FJELD, rchilects, Inc., 
t. Lot.Li , Mo., have elected to partner­

ship LAURENT J. ToR o, JR. 

CA DILL ROWLETT COTT, rchilect ' 
Houston, Tex., have named 11 new a o­
ciate : GALE GARTH CARROLL, TRUITT B. 
BARn1 o , Jo EPH W. GRIFFIN, G. OR­
MA Hoovrn, ROBERT W. KiRKHAM, 
VICTOR LA PHOGATO, ROBERT F. MATTOX, 
JOHN ALMO T PIERCE, R!CHAHD E!N­
FELD, MALCOLM T. TENGLER, and Do:-i­
ALD TRAVI W1L ON. 

LAWRE CE E. MAT ON & A oc., Archi­
tects-Engineers, have named TOBIA T. 

TAPLETO an a sociate. 

Name Changes 

CLARK & ioRGAN, Architects, an Fran­
ci co Calif. upon the retirement of JOHN 
F. BEUTTLER; formerly, CLARK & BEUTT· 
LER. 

EYMOUR GAGE A soc., Design and Con-
struction Consultants, ew York, .Y.; 
formerly, EYMOUR W . GAGE A oc. 

Miscellaneous 

The Partnership of GAs•GAY, Architect , 
Denver, Colo., has been di solved. Mr. 
Gas ha joined the firm of James H. 
John on & A o iate , Architects, Denver, 
Colo., and Mr. Gay will continue his 
architectural practice in hi office in 
Rapid City, . D. 

WHEN YOU CHANGE YOUR ADDRESS 

Please report both new and 
old addresses directly to PI A 
five weeks before you move. 

PROGRESSIVE ARCHITECTURE 
Circulation Department 

430 Park Ave., New York, N. Y. 10022 
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MIRROR FINISHED stainless steel accents red marble 
a!)d bl'!S\-finished wanite and provides durability 
with minimum maintenance in the Sun Life Building 
Baltimore, Md. Architect: Peterson and Brickbauer ' 
Bal_timore, in association with Emery Roth & Sons. ' 
Stainless steel entrances, column covers and window 
framing: Allied-Superb Bronze Corp., New York, N. Y. 

LUSTROUS stainless steel spandrels with No. 4 11n1sn 
alternate with white marble piers at Kirkeby Center, 
Los Angeles, California. Architects: Claud Beerman 
and Associates, Los Angeles, Cal. Spandrels, fluted 
to provide stiffness and eliminate optical distortion, 
by Construction Metalwork Corp., El Monte, Cal. 

LONG LIFE and maintenance free service were among 
the reasons for installing 3,000 d istinctive, all-stainless 
steel "Nordic" design locksets in the Equitable Life 
Assurance Building, New York, N. Y. Architects: 
Skidmore, Owings & Merrill, New York, N. Y. Stainless 
steel locksets: Eaton Yale & Towne, Inc., Rye, N. Y. 



BOLD USE of stainless emphasizes major structural 
elements of the Phoenix Mutual Life Insurance 
Building, Hartford, Conn. Stainless also provided 
articulation for major mullions of the tower, and was 
a practical solut1on for wmaow washing tracKs. 
Architects: Harrison and Abramovitz, New YorK, N. Y. 
Stainless steel column covers: General Bronze Corp., 
New York, N. Y. 

DESIG_N_ F_LEXIBILITY-Stainless steel curtain wall 
w!th rig1d1zed textured panels and stainless steel 
w_1ndows at the Me~nt lndus\rial Park Building No. 2, 
F1shk1ll, N. Y. Architect: LOUIS Battaglia AIA 
Fis~kill, N .. Y. Curtain wall, panels and windows: 
United Stainless Window Corp., Woodside, L. I., N. Y. 

I 

If you've wondered why so many 
architects design office buildings 
with nickel stainless steel ... 
just look around you. @ 
Note the clean, lustrous look of nickel stainless steel. 

But stainless is more than just decorative. It's practical 
and functional. 

The high strength of stainless permits the use of light 
economical gauges. 

It's tough. Takes practically unlimited wear and tear. 
It's so corrosion resistant you needn't be concerned 

about it streaking or staining adjacent materials. 
Stainless has the lowest maintenance cost of all archi­

tectural metals. Ordinary detergent and water keep it 
looking like new. 

And nickel stainless steel emphasizes and enhances 
good design. Its soft, enduring luster complements, re­
flects and highlights surrounding materials and colors. 

Where? In curtain walls, entrances, windows, railings, 
hardware, flashings and decorations. 

In your next office building design. 
Want to know more? Write tor lnco's intormative "Stain­

less Steel Architectural Fact Sheet." The International 
Nickel Company, Inc., 67 Wall St., New York, N. Y. 10005. 

INTERNATIONAL NICKEL 

LOW MAINTENANCE in high traffic areas with lustrous 
stainless steel elevator doors and cabs, at the 
Erieview Plaza, Cleveland, Ohio. Architects: Harrison 
& Abramovitz, New York, N. Y. Stainless steel elevator 
doors and cabs: The Tyler Co., Cleveland, Ohio. 

DECEMBER 1966 P/A On Readers' Service Card, Circle No. 349 221 



Special Offer: 
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Coursetn 

~ENCIL SKETCHING 
h-."7 ... ·u_,,_ 

, ...... ., ti.ah-

Cour se fn 

PENCIL SKETCHING 

Purchase the first six books listed 
above and Reinhold will send 
you absolutely free a copy of SKETCH 
DIARY by Ernest Wa tson. 
Use coupon to place your order. 

Reinhold Book Divisionl 
430 Park Avenue 
New York, New York 10022 

What Has 
Ernest Watson Been Doing 
For The Past 50 Years? 
Among other things, America's foremost artist-teacher has been writing books 
like these that have been helping artists like you improve their drawing techniques. 
Work with any of these books free for 30 days and find out how helpful they can be 
to you. See special offer. 

Step by step , this helpful guide shows you how to build your skill with the pencil. With the aid of excellent 
photographs, you are taken on a series of challenging "sketchi ng trips" around the world. that enrich 
your imagination and inspire you to try new, creative approaches. 63 pp. Over 100 Illustrations. COURSE 
IN PENCIL SKETCHING BOOK ONE : BUILDINGS AND STREETS. $3.50 

This book is an invitation to become acquainted with trees and enjoy drawing them. Every facet of pencil 
drawing is fully investigated and explained to help you achieve new and arresting effects. Included in the 
over 70 photographs and line drawings are landscapes from many different countries. 58 pp. COURSE 
IN PENCIL SKETCHING BOOK TWO : TREES AND LANDSCAPES. $3.50 

t5 inspiring lessons show you how to use the pencil to capture the spell of water, boats and harbors in 
your drawings. Included are step-by-step Instructions on how to use materials and tools. 58 pp. 
75 illustrations. COURSE IN PENCIL SKETCHING BOOK THREE: BOATS AND HARBORS. $3.50 

Let the dean of this country"s art teachers help you to acquire a simple, effective way of handling 
perspective Learn how to use one and two point perspective , how to render reflections, draw the circle, 
cube, ellipse. cone. Understand what is mean by bastard two-point perspective, the point of view, the 
vanishing trace . More than 80 drawings, diagrams and photographs teach you how to draw basic form In 
perspective. 48 pp. 92 illustrations PERSPECTIVE FOR SKETCHES. $3.50 

Here is a un ique text on the professional level. It demonstra tes how America 's top illustrators use 
perspective creativity , that is , often violating standard scientific procedures in order to achieve greater 
reality and dramatic effect. This book. illustrated by their work and the author's analysis of it, has become 
an authori tative text in art schools and for all serious illustrators. 160 pp. 350 illustrations : photographs, 
line drawings. charts, and diagrams. HOW TO USE CREATIVE PERSPECTIVE. $7.95 

Step-by-step demonstrations. comparison studies. charted diagrams and photographs teach you how to 
understand the language of drawing. and d iscover how much pleasure you can derive from sketching the 
world around you . With more than 345 drawings by 80 artists, various techniques are explained and 
demonstrated, and you are encouraged to select , through experimentation , the one that suits you best. 
Ernest Watson has collaborated with Aldren Watson to bring you th is book. 100 pp. THE WATSON 
DRAWING BOOK. $9.95 

In this delightful book . Ernest Watson teaches you how to improve your sketching ability by means of a 
diary kept with sketches instead of words . How to create light and shadow ; how to give character to such 
universal objects as windows; how to draw from memory ; how to sketch with watercolors ... these are 
some of the subjec ts covered in detail. Examples and usefu l hints demonstrate how to achieve the effects 
illustrated . Included is a beauti ful portfolio of 19 watercolor sketches reproduced in full color. 64 pp. 
41 black and wh ite drawings and 19 in full color . Ernest W. Watson ·s SKETCH DIARY with Instructive · 
text on brush and pencil techniques. $4 .50 

All books are available at your bookstore, art material dealer or directly from ; Reinhold Book Division , 
430 Park Avenue, New York. N.Y. 10022 

r--------------------------------1 

Reinhold Book Divisionl 
430 Park Avenue 
New York , New York 10022 

DI would l ike to see the following books for 30 days examination (U .S.A. only) . If I am not 
comple tely satisfied, I may return them and owe nothing. If I keep them , I will send the correct 
amount , plus a small shipping charge. 

Title Price 

Total 

D Spec ia l Offer : I am enclosing $JI.to for the first six books lis ted above. I understand I witl receive 
absolutely free a personally autographed copy of Ernest Watson 's SKETCH DIARY. 

Name 

Address 

City State Zip code 

SAVE MDNEYI If you enclose payment (check or money order only) we w ill pay the postage. 
Same return privilege. Add sales tax on N.Y., Ohio, Calif. and Pa. orders. 
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If you're looking 
for excellent 
hiding power and 
diffusion for 
lighting fixtures-

LUCITE 148 

Printing flush to the back of a sheet Printing 1%" from back of sheet Printing 2%" from back of sheet 

then look 
for extruded 
Lucite®148 

ACRYLIC ~ESIN 

LUCITE 148 represents a significant advance in acrylic 
extrusion resins. A product of Du Pont research, this 
polymer permits the extrusion of LUCITE into sheet or 
shapes with a matte surface on both sides. This finish 
is characterized by minute, rounded peaks and valleys, 
and is, therefore, more resistant to soiling and easier 
to clean than the sharp configuration obtained by other 
mechanical or chemical methods. The photos above 
indicate the diffusion and lamp-hiding characteristics 
of sheets of LUCITE 148. 

Products extruded from LUCITE 148 are superior in 
mechanical and thermal properties and solvent craze 
resistance to other acrylic extrusion resins, because of 

BETTER THINGS FOR BETTER LIVING .•. THROUGH CHEMISTRY 

the high molecular weight of Du Pont LUCITE 148 
acrylic resin. Their increased resistance to breakage 
offers economies in assembly, shipping, installation 
and maintenance. 

And you can apply the usual fabrication techniques 
to sheet manufactured from LUCITE 148. It can be 
easily formed, cut, drilled, cemented and painted. The 
sheet retains its matte surface under most forming 
conditions. 

Find out more about the advantages of this built-in 
matte finish on extruded acrylic sheets! Write for full 
technical information to: Du Pont Company, Room 
4767A, Wilmington, Delaware 19898. 
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JOBS 
AND 
MEN 

( SITUATIONS OPEN ) 

ARCHITECT-Or graduate, or experienced 
draftsman. [)esign, construction drawing, 
and supervision work with small growing 
office having diversilied contemporary prac­
tice. Fine upstate New York Community. 
Summer lake and winter skiing country, 
three hours from New York City weekends. 
Send particulars and salary expected to 
Leonard J. Robilotti, Architect, 216 Court 
Street, Binghampton, New York, 13901. 

ARCHITECT-DESIGNER-Opportunity for as­
sociation with internationally prominent mid­
west A/E firm. Necessary background: grad­
uate, registration, ten years diversified build­
ing design experience, including planning, 
knowledge of project programming sched­
uling, cost control and coordination. Salary 
commensurate with experience, liberal bene­
fits. Send resume to Box #305, PROGRESSIVE 
.ARCHITECTURE. 

ARCHITECTS -Architectural Designers & 
Draftsmen-Medium size office in Southeast 
is interested in qualified persons desiring 
association with an established firm, whose 
practice is primarily in commercial, insti­
tutional, educational & industrial work. We 
are interested in qualified people with in­
tegrity and ability who are willing to accept 
responsibility. Office is presently starting 
several challenging projects with excellent 
design potential and opportunity to work in 
team design with other qualified professionals. 
Liberal benefits and pleasant surroundings. 
Box #306, PROGRESSIVE .ARCHITECTURE. 

ARCHITECTS-Architectural Draftsmen. Long 
established architectural-engineering firm in 
mid-South has permanent position for experi­
enced architects and architectural draftsmen. 
Practice includes schools, hospitals, institu­
tional industrial and commercial buildings. 
Prefer men with minimum of five years ex­
perience. Complete benefits program: Bonus, 
profit-sharing, retirement plan, hospital-major 
medical plan, full vacation, seven paid holi­
days. All replies acknowledged and handled 
in confidence. Personnel Director, Lockwood 
Greene Engineers, Inc., Box 491, Spartan­
burg, South Carolina. 

ARCHITECTS--ln dynamic Boston a progres­
sive, young, fast-growing firm of architects 
and planners needs serious minded creative 
architects who enjoy the challenge of solving 
comprehensive urban architectural-planning 
problems. Projects include: large scale multi­
use developments; low rent multi-family hous­
ing with innovative community facilities for 
education health and recreation under HUD"s 
221 d3 program; an urban educational com­
plex; etc. We need inexperienced as well as 
experienced architects; we welcome foreign 
and nonwhite applicants. Opportunity for 
responsibility, advancement, and associateship. 
Send complete resume and if possible refer­
ences a nd salary expected. Salary commen-
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surate with ability. Write Box #307, PRO­
GRESSIVE ARCHITECTURE. 

ARCHITECTS-Openings for architects with 
strong design interest or working drawing 
experience in large firm with expanding 
opportunities. Excellent living area, fine 
salary and benefit program. Daverman, 
Associates, Architects & Engineers, 924 
Grandville S.W., Grand Rapids Michigan. 

ARCHITECTS, DESIGNERS-Draftsmen. You can 
have immediate opportunity to take a position 
of responsibility where your views are en­
couraged and you can progress without senior­
ity. We have been going and growing for 25 
years and plan to continue. Now we want 
to add to our design staff. We want to also 
add a licensed architect. We plan to add 
draftsmen. Here you can be well paid, par­
ticipate in earnings, have a good insurance 
program, firm sponsored advance education 
( 14 now taking P .G. work), share the knowl­
edge of 18 Architects and Engineers, learn 
management, participate in community affairs 
and be recognized. If you do not now enjoy 
these advantages, we recommend you contact 
this office. Write C.S. Buchart, Buchart 
Associates, 611 West Market Street, York, 
Pennsylvania or Joseph Crumbling, 2204 
Maryland Avenue, Baltimore, Maryland. 

ARCHITECTURAL ACOUSTICS - Opportunities 
for young architects interested in oareers in 
the growing and challenging field of archi­
tectural acoustics; positions available in Los 
Angeles Chicago, New York and Cambridge. 
Please send resume to Robert B. Newman, 
BOLT BERANEK AND NEWMAN INC. , 
50 Moulton Street, Cambridge, Massachusetts 
02138. 

ARCHITECTURAL DESIGNER-Large Arizona 
based development corporation seeks imagina­
tive designer to direct aesthetics in all facets 
of its land development projects throughout 
the Southwest. Exciting opportunity for young 
men with ideas, boldness and energy. Salary 
open. Submit resume and design samples. 
Box #308, PROGRESSIVE ARCHITECTURE. 

.ARCHITECTURAL DRAFTSMAN - Aggressive 
firm providing services for institutional and 
commercial building has need for draftsman 
with a minimum of two years experience. 
Degree preferred. Permanent position with 
advancement opportunities. Equal Opportun­
ity Employer. Send resume and sample print 
of work along with salary requirement to 
Box #309, PROGRESSIVE ARCHITECTURE. 

ARCHITECTURAL DRAFTSMAN - Permanent 
position for experienced person with well 
established furn doing variety of work in ex­
cellent economic climate. Mail resume to Bar­
rows, Parks, Morin, Hall & Brennan, 133 
East Avenue, Rochester, New York, 14604. 

.ARCHITECTURAL PROJECT LEADER-Interna­
tionally recognized A/ E furn headquartered in 
the Midwest desires architect with : proven 

Advertising Rates 
Standard charge for each unit is Ten Dol­
lars, with a maximum of 50 words. In count· 
ing words your complete address (any address) 
counts as five words, a box number as three 
words. Two units may he purchased for 
twenty dollars, with a maximum of 100 word•. 
Check or money order should accompany 
advertisement and be mailed to Jobs & Men 
c/o Progressive Architecture, 430 Park Ave­
nue, New York 22, N. Y. Insertions will 
he accepted not later than the 1st of the 
month preceding month of publication. Box 
number replies should be addressed as noted 
above with the box number placed in lower 
left hand comer of envelope. 

project management abilities , degree, regis­
tration, preferably NCARB, and broad experi­
ence in the profession of architecture, includ­
ing design background, business capabilities, 
awareness of production techniques, capability 
of representing firm with clients, scope deter­
mination, proposal writing and project pres­
entation. Salary open, excellent benefits. Box 
#310, PROGRESSIVE ARCHITECTURE. 

CITY PLANNER III--$8,634-10,299. College 
graduate, and three years experience. Master's 
degree accepted in lieu of part of experience 
required. Urban design specialist needed to 
prepare city-wide amenity and urban design 
plan and to develop technique to assure its 
realization. Send resume to Director of Per­
sonnel, 265 City H all, St. Paul, Minnesota 
)) 102. 

CITY PLANNERS-Project director for master 
plans and CBD studies. Associate Planners to 
prepare community studies. Landscape Archi­
tect & Planner to prepare recreational needs 
studies and design projects. Salary open . 
Liberal fringe benefit program and relocation 
expense in one of Central Pennsylvania's 
most desirable and rapidly growing commu­
nities . Send complete resume of business and 
education to : Personnel Director, Buchart­
Horn, Consulting Engineers, 55 South Rich­
land Avenue, York, Pennsylvania 1740). 

GRADUATE ARCHITECT-Preferably with at 
least three years experience in institutional 
or commercial buildings. Recent graduate will 
be considered. Equal opportunity employer. 
Send resume giving education and experience 
to Box #311, PROGRESSIVE ARCHITECTURE. 

I TERIOR DESIGNER-DECORATOR - Unusual 
opportunity for top-grade designer and deco­
rator for management position in an interior 
design firm that works closely with national 
architectural firm in doing interiors of 
churches, schools, apartment, office and indus­
trial buildings. Send complete resume of 
educational background, experience, and per­
sonal qualifications to Box #312, PROGRES­
SIVE ARCHITECTURE. An equal opportunity 
employer. 

PLANNING TECHNICIAN II - $6,621-7,901. 
High school graduation and 2 years experi­
ence as planning technician I, or equivalent. 
Ability to take responsibility for major draft­
ing and graphics assignments under limited 
supervision and to prepare and participate in 
graphics presentations. Send resume to D i­
rector of Personnel, 265 City Hall, St. Paul, 
Minnesota ))102. 

SPECIFICATION WRITER - Architect with 
broad experience patience, understanding and 
imagination to work with Architects in de­
veloping excellent buildings. Please send 
resume, salary requirements and avai lability 
to K. Bates, The Architects Collaborative, 63 
Brattle Street, Cambridge, Mass. 02138. 

C..._ __ s=•·~•·..:.u.:;.;:A1.;..::n..:.o-'--N __ s_w_ :A.NTE ___ o _ ___,) 

ARCHITECT-Arch degree registered Califor­
nia. Age 38, married, eight years diversified 
experience Commercial, residential, institu­
tional buildings. Strong design disciplines, 
good sketching ability. Desires interesting 
position with possibilities of associateship or 
partnership with growing firm in Los Angeles 
area. Complete resume upon request. Box 
#313, PROGRESSIVE ARCHITECTURE. 

ARCHITECT-Hungarian Dip!. Eng. 49, mar­
ried , with experience abroad, with Master's 
degree and 20 years experience in private and 
with architectural firms. Interested in respon-
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sible pos1t10n. Prefer a permanent position 
in a small to medium sized office in Florida. 
Box #314, PROGRESSIVE ARCHITECTURE. 

ARCHITECT-NCARB, 38, 15 years experi­
ence in all phases of practice. Capable de­
signer, project architect, specification writer, 
client contact. Desires partnership and oppor­
tunity to invest in small established office. 
Interested in developing new contacts and 
working all phases of project. Box #315 , 
PROGRESSIVE ARCHITECTURE. 

ARCHITECT-29, NCARB. Married. Excep­
tional experience in 5 years with growing 
firm of 60 as designer and project architect. 
Seeks position leading to Associate and Part­
nership. Experience in programming, sche­
matics, design, working drawings, contract 
administration, interiors, site development, 
client relations, schools, colleges, housing, 
hospitals, churches, residences, governmental. 
Box #316, PROGRESSIVE ARCHITECTURE. 

ARCH!TECT-32, desires partnership, or re­
sponsibility leading toward partnership. Form­
erly partner in charge of design and produc­
tion in successful 8 man office, 9 years expe­
rience-commercial , educational, and institu­
tional commissions including successful solici­
tation. Pride in design and initiative. Pres­
ently on university architectural design faculty. 
Married, 2 children. Box #317, PROGRESSIVE 
ARCHITECTURE. 

ARCHITECT-DESIGNER-Talented and experi­
enced architect-designer seeks association with 
business-oriented architect ( s) interested in 
doing superior work. Prefer medium-sized 
office. Assume complete charge of design or 
as associate in charge of large-scale projects. 
Able to travel or relocate. Seek growing office. 
Box #318, PROGRESSIVE ARCHITECTURE. 

CREATIVE ARCHITECT-Desires key position 
with associateship and/or partnership poten­
tial. Ten years experience with leading 
offices. Project designer on wide range of 
bui lding types to $20 million. Currently 
project manager with large architectural firm. 
Registered, 35, family. Box #319, PROGRES­
SIVE ARCHITECTURE. 

INTERIOR D ESIGN-Highly competent interior 
design firm seeks affiliation with important 
firm of architects or contractors to handle 
their interior design problems. Attuned to 
sensitive inconporation of all visual arts. 
Residences, offices, lobbies, hotels, restaurants 
. . . etc. Will travel to meet commitments. 
Intimate knowledge of all forms of interior 
designs through world wide travel. Box #320, 
PROGRESSIVE ARCHITECTURE. 

Los ANGELES-Recent U.C., Berkeley gradu­
ate, Bach of Arch. degree, graduate study and 
office experience, age 24, relocating to Los 
Angeles area early 1967 seeks challenging 
intei:nship position with architecture/planning 
firm offering diversified experience attendant 
to the practice of architecture. Available for 
interview after January 1st. Box #321, PRO­
GRESSIVE ARCHITECTURE . 

SPECIFICATION WRITER - CS! member, 10 
years diversified experience preparing specifi­
cations, as well as managing staff and coordi­
nating with consultants. Several CSI awards. 
Proven administrative and executive ability. 
Age 45, family . D esires permanent position 
as head of specifications with progressive 
architectural firm. Box #322, PROGRESSIVE 
ARCHITECTURE. 

Swiss ARCH!TECT- S.I.A. , Universi ty degree 
equivalent to M.Arch ., 29 years old, married, 
experience in design and prefabrication. 

European cultural background desires posi­
tion in middle size firm for summer 1967. 
Speaks German, English, French, Italian. 
Peter von Meiss, 16 rte de la Maladiere, 
Geneva-127 Meyrin, Switzerland. 

ARCHITECTURAL & DESIGN AGENCY-Archi­
tects, design or production experience $6M 
to $25M. Muriel Feder maintains close con­
tact with the entire Architectural & D esign 
field. The "Professional Consultant" for con­
fidential , nationwide & International coverage. 
Specializing in personnel ranging through all 
phases of the architectural office for the past 
15 years. 667 Madison Ave., at 6lst St., New 
York City. TE 8-3722 . 

CAREER BUILDERS AGENCY--Complete range 
of Architecture & Interior Design placement 
under the direction of Ruth Hirsch. Appren­
tices to Senior Designers and Project Archi­
tects. Professional screening and personalized 
service. References checked, 501 Madison 
Ave., New York, N .Y. 10022, PL 2-7640. 

CONTACT PERSONNEL AGENCY-Lillian Fox 
-A highly personalized and discriminating 
service for top-flight architects. Architectural 
and interior designers production and drafts­
men, in all phases of arch·itecture. Confiden­
tial interviews by appointment. 18 East 4lst 
St. , New York, N.Y . MUrray Hill 5-1674. 

HELEN HUTCHINS PERSONNEL AGENCY­
Specialist : Architecture, Industrial Design­
Interior Design and Home Furnishing. Inter­
views by appointment. 767 Lexington Ave­
nue, New York. N .Y. 10021 , TE 8-3070. 

Shouldn't the 
walls on the inside 
of a house last as 
long as the ones on 
the outside? 

PRATT & LAMBERT 

IOXide 
RUST RESISTANT 

TOTAL PROTECTION OF METAL 

WALLBOARD WALLS WON'T STAND UP 
TO THE TEST OF TIME. THEY WARP. AND PEEL. 
AND COME APART AT THE SEAMS . 
SO USE REAL PLASTER WALLS. 
THEY'LL STAND UP AS LONG AS THE HOUSE. 

Keep New York Plastered. 
THE PLASTERING INSTITUTE OF GREATER NEW YOR K 

On Readers' Service Card, Circle No. 371 
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PAINT - Primers and paints for struc­
tural iron and steel. Stay put on edges, 
bolt heads. 

EQUIPMENT ENAMEL- Rich colors, 
full gloss for wood, metal , machinery, 
equipment indoors or outdoors. 

Ask your P&L represen ta tive about these 
superbly durable, attractive metal finishes . 

• PRATT & LAMBERT-INC. 
Made and Sold Throughou t All of Nor th A merica 

On Readers' Service Card, Circle No. 3 72 
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68 
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Ansul Company 
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14 
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2nd Cover, 
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Wilson Advertising Service 

58 International Nickel Company ...... 220, 221 

Corbin , P&F Division , Emhart Corp. . . . . 211 
Wilson, Haight & Welch, Inc. 
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Daniel & Charles, Inc . 
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ADVERTISING SALES OFFICES 

Progressive Architecture 

New York Office 

430 Park Avenue, New York, N. Y. 10022 
MUrray Hill 8-8600 Area Code 212 

Robert L. Basslnette 

Harrington A. Rose 
Donald W. Thompson 

Pittsburgh Office 

Eastern Regional 
Sales Manager 

District Manager 
District Manager 

601 Grant St., Pittsburgh. Pa. 15219 
ATiantic 1-9421 Area Code 412 

Albert E. McCllmans District Manager 

Chicago Office 

10 S. LaSalle St., Chicago, Ill. 60603 
RAndolph 6-1282 Area Code 312 

Wolcott H. Johnson 

Michael J. Hanley 
Charles E. Durham, Jr. 

Detroit Office 

Telephone : Enterprise 6704 

Midwest Regional 
Sales Manager 

District Manager 
District Manager 

Michael J. Hanley District Manager 
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Reinhold Publishing Corporation 

Cleveland Office 

1717 E. 9th St., Cleveland, Ohio 44114 
PRos pect 1-4011-12·13 Area Code 216 

John F. Kelly District Manager 

San Francisco Office 

Jobson, Jordan, Harrison & Schulz, Inc. 
57 Post St., San Francisco, Calif. 94104 
392-6794 Area Code 415 

Cyril B. Jobson. Charles S. Harrison 

Los Angeles Office 

Jobson, Jordan, Harrison & Schulz, Inc. 
1901 W. 8th St. , Los Angeles, Calif. 90057 
483-8530 Area Code 213 

Peter Schulz, Kenneth E. Jordan 

Atlanta Office 

Robert L Watkins Associates 
505-805 Peachtree Bldg., Atlanta, Ga. 30308 
TRinity 4·6427 Area Code 404 

Robert L. Watkins, Harmon L. Proctor 

Exclusively new styling for outdoor, 
indoor and wet location .. . in the tradi­
tion of mcPhilben quality • fully vapor­
tight, bug-tight, corrosion resistant • all 
cast aluminum precision construction • 
triple ground satin or black anodized fin­
ish for lasting beauty • lOOW. or 200W. 
sizes with or without protective guard • 
When it comes to the selection of light­
ing there is no "equal" for mcPhilben 
originality, quality, performance - You 1 

can take our word for it or write for 
specification data and convince yourself. 

mcPhilberi 
EMERSO N E L ECT RIC C O . [INC.) 

270 LONG IS LANO EXPRESSWAY, MELVILLE, N. Y. 11746 
CANADA: 2275 Midland Avenue, Scarborough, On tar io 
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Educational advance: 

Mr. Frank W. Wallace, A.I.A., Tu lsa, Oklahoma 

This new university supplies all its 
energy needs with 
Solar Gas turbines. 

Closed circuit TV and push-button audio 
visual aids are just a sample of Tulsa 's advanced 
new Oral Roberts University plant. On the 
economy side : a Gas Total Energy system . 

Two Solar 1100 hp gas turbines drive electric 
generators for all the lighting and other power 
needs. They also energize exhaust heat boilers to 
provide heating and absorption-chiller cooling. 
Temperatures are regulated from a central 
control . Electrical controls are unattended. And 
the big advantage: low operating costs, proven 
during the past year's service, will offset system 
expenditures in 5 years. 

When the current Oral Roberts University 
campus of 7 buildings is expanded, the system 
will grow along with it . . . using three more Solar 
gas turbines . Learn more about Solar and 
Gas Total Energy. Call your local Gas Company 
Sales Engineer . Or write: Solar, a Division of 
International Harvester Company, Dept. 0-500, 
San Diego, California 92112. 
AMERICAN GAS ASSOCIATION , INC. 

For total energy .. . Gas 
makes the big difference 
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For contemporary elegance, nothing beats wool. 

The carpet below looks just like 
wool, doesn't it? 

Well, it isn't. 
That deep 1 uxurious pile is pure 

Acri Ian~ acrylic fiber. Ifs warm as wool. 
As rich-looking as wool. In fact, it has 
all the advantages of wool, plus some­
thing extra. 

Acri Ian acrylic is easier to clean than 
wool. It's non-allergenic, mothproof, 
mildewproof. And the bounciness of 
Acri Ian is built right into the fiber. 

These are the practical reasons for 

Except Acrilan®. 
specifying Acrilan. But the best reason, 
of course, is this: carpets of Acrilan 
acrylic fiber are beautiful. 

The finest carpet mills make carpets 
of Acrilan acrylic ... all labeled with the 
bigredAcrilan'W' In rich colors and pat­
terns, and in hundreds of styles-from 
the supermodern to Early American. 

Demand carpets with the red "A." It 
means you are getting genuine Acrilan 
acrylic fiber. 

For additional information write: 
Contract Carpet Dept., Chemstrand, 

350 Fifth Ave., New York, N. Y. 10001. 
These are among the mills now li­

censed by Chemstrand: for Acrilan: Bar­
wick, Bigelow, Cabin Crafts, Callaway, 
Coronet, Crestline, Downs, Forrest, 
9ulistan, Hardwick and Magee, Hights­
town, James Lees, Loomweve, Magee, 
Masland, Monarch, Philadelphia Car-

pet, Roxbury, Wunda Weve. 

A ln Canada: Barrymore Car­
pets, Crossley / Karastan, 
Harding Carpets. 

a cryl i c f ib e r by 

(f-EMSfRAN) Chemstrand. N.Y 10001 Division of Monsanto 
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Pace-setting 
automation for 

an existing 
hospital complex 

l 4 l 7 

Johnson con trol cen ter at North Carol ina Memoria l Hospital, University of North Carolina at Chapel Hill. 
Consulting engineers : Watson Engineers, Inc., Greensboro, N. C. Mechanical contractors: Hicks & Ingle Co., Charlotte . N. C 

Centralized control for an existing building complex (hospital, clinic, infirmary, psychiat ry wing, 
and dental school) is provided by this new Johnson solid state electronic control center. In just 
seconds it can scan all 281 control points essential to the operation of 19 ai r conditioning systems . 

It can transmit, remember, compare, analyze, com municate, alarm, select, control, record , 
display, start, stop, and log. It enables the engineer to program system operations with complete 
flexibility, then leaves him free for other duties . 

Johnson offers the most advanced solid state electronic cont rol centers for automating any 
or all building functions in new and existing structures. And they pay for themselves in just 3 .5 
years through prolonged equipment life and savings in energy and man-hours . You can rely on it! 

JOHNSON 
CONTROL 

J 0 H N SON s E RVI CE co M PANY MILWAUKEE , WISCON S IN 5320 1 • 110 DIRECT BRANCH OFFICE S 

AUTOMATIC CONTROL SYSTEMS • BUILDING AUTOMATION • CONTR ACT MAINTENANCE • INDUSTRIAL INSTRUMENTATION CONTRACTING 
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