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vinyl asbestos floor 

Here's an exc lusive Azrock through sty ling that's recomm end ed for 
heavy traffic co mmercial, institut iona l or res ident ial areas. 
The beauty of Thru-Onyx is created w ith fine particles of actual 
marbl e and trans lu cen t v inyl chips, so me conta ining asbestos . 
Because th is pattern ing is d ist ributed throughout the ful l th ickness of 
the til e, it can't "wa lk off". Keeps its d istinct ive appearance through 
yea rs of service. Ava il ab le in 1 /8 11 gauge, 12 11 x 12 11 size. Specify 
Azrock Thru -Onyx to en hance th e beauty of your floor designs. 

Ame,;ca 's lead;ng v;n yl asbestos flam Ute nil 
Consult Sweet's File or write for samples. 
Azrock Floor Products, 555A Frost Building, San Antonio, Texas 78205 
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KINNEAR ROLLING DOOR5 
click with modern building design ... 
a perfect picture of economy, efficiency 
and dependable protection. 
At Polaroid Corporation's new Waltham, Massachusetts 
plant, the clean, uncluttered look of Kinnear Rolling 
Doors blends beautifully with the long, low modern lines 
of the building's design. But behind that trim facade 
stands a door engineered to survive time, trucks, weather, 
fire, wear, and crow bars. 
Kinnear developed the interlocking metal slat rolling door 
over 75 years ago. Today we have perfected it to give 
years of carefree service,* coil compactly above the 
opening, withstand wind, snow and rain, block the spread 

of fire, and provide a tough barricade against riot and 
crime. And for extra efficiency especially suited for 
electric motor operation! A few of the good reasons many 
companies from coast to coast turn to Kinnear for depend
able rolling doors. 
For a better focus on how Kinnear Rolling Doors will look on 
your next project, request our comple'Ce catalog showing : 
Rolling Doors, Fire Doors, Grilles, Counter Shutters, Over
head Doors, and Electric Openers. They will fit any open
ing, building type, or architectural design harmoniously. 

*Check your Yellow Pages or Sweet's, Extension Plan for "sudden-service" 
then call your Kinnear representative. on damaged doors. It'll click with any 
Ask him about our "Registered" Life - building maintenance department. 

~------i 

----------

Kt2l{JJM&!:Jjg ~~~~~ts~e~?.~:iu~~~ b~e~21s 
-=" ... • Factories: Columbus, Ohio 43216 • San Francisco, California 94124 

Saving Ways ioDoo,ways Since 7895 Centralia, Washington 98531 • Toronto, Ontario, Canada Polaroid® by Polaroid Corporation 
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Wall Safe. 
Have a safer hall with this 
fully-recessed Oasis water cooler. It 
fits flush, provides refreshing cool 
water in 5 or 10-gph capacities. 

Yet the Oasis cooler is more than 
just practical. Its satin-finish 
stainless steel blends with any decor 
and is a luxurious touch your 

·client will want. 
The unit comes with steel 

mounting box and a full five-year 
warranty on the entire cooler. 

Progressive Architecture 7:71 

Semi-recessed models available 
too. For details see Sweet's or your 
Oasis distributor listed in Yellow 
Pages. Take advantage of "Quality 
you take for granted" in every 
Oasis water cooler, humidifier and 
dehumidifier. 

Or write us, Ebco Mfg. Co., 
Dept. PR-3, 265 N. Hamilton Rd., 
Columbus; 0. 43213. 

Do it now, before you forget 
the combination. OASIS~ 
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Computers and the architect 

Prologue 
Charles Eames' current Computer Perspective display for IBM traces the 

origins of the electronic digital computer back to 19th Century tabu lators. 

The computer said 'mirrors' 
Design decisions for Control Data Corporation headquarters were based on 
computer studies by architects-engineers Henningson, Durham & Richardson. 

Can a 54-year-old architectural firm find romance and happiness 
with an interactive computer system? 
Boston architects Perry Dean & Stewart comment on their in-house computer 
system and interrelated programs that multiply the firm 's approaches to design. 

So you want to computerize? 
Software for sale or rent. 

Computers: New decision making tools for managing the professional office 
Transferr ing computer technology from engineering to management provides data 
for executive decisions at Farkas, Barron & Partners, consulting engineers. 

Computer planning the community college 
Architects Rapp Tackett Fash devised a series of computer programs 
tailored to planning and schematic design of community colleges. 

Computer simulation: A realistic assessment 
Simulation can be a valuable tool for architects and urban designers, but 
author Vladimir Bazjanac points out unexpected pitfalls, costs and results. 

Interior design: Designer's utopia? 
Interior design firms begin to apply computer techniques to space planning, 
working drawings, spec ificat ions, cost estimates and office procedures. 

Structuring a new vision 
Training students to solve universal problems rather than to learn preset 
patterns is the goal of educators John Eberhard and Michael Brill at Buffalo. 

Cover: Control Data Corporation headquarters, Bloomington , Minn. photographed 
by Hedrich-Blessing. 
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ceiling is Armstrong C-60/30 Luminaire. And as you'll note, its 60" x 30" modules match up 
:::isely with the demountable interior partitions of this building. And they can match up 
as precisely, as future space requirements change. 

ay, light levels for these offices are maintained at a comfortable .85 footcandles. Tomorrow? 
1inaire's flexibility allows moving of lighting units and/ or flat panels to meet new requirements. 
same flexibility of movement goes for the components of Luminaire's Supply-Air Linear Diffuser 

LO) System-the system that diffuses air without the distraction of ceiling hardware. 

3t can C-60/30 Luminaire or one of the many other Armstrong Ceiling Systems do for your 
t job? Write for our folio and find out. Armstrong, 4207 Watson Street, Lancaster, Pa. 17604. 

;r ~
CEILING mstrong SYSTEMS 

THAT WORK 
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S. C. Jonnson & Son, Inc ., Waxdale Plant, Racine, Wisconsin 
ARCHITECT, MECHANICAL/ELECTR ICAL ENGINEERS : Stanley Consu ltants, Muscatine, Iowa 
GENERAL CONTRACTOR: Johnson & Henr ickson Inc ., Racine, Wisconsin 
CEILING SYSTEMS CONTRACTOR: DeGell eke Company, Inc., Brookfield , Wisconsin 





rs from readers 

ews 

-
uild or not to build? 
· Editor: I enjoyed reading Margaret 
ie's good letter in your May issue (p. 
1 praise of your January editorial on 
erving ecological environments. 
ien turned to p. 72 and looked with 
Jr at the photographs of a vacation 
;e which strikes me as an excellent ex
le of ecological atrocity. What a shame 
a lovely wild place on the Maine coast 
1rabbed up for a cottage site. 
put it mildly, your editorial policy on 

;tions of the natural environment, 
is ambivalent, if not downright cynical. 
~rt Fairfield 
nto, Canada 

1u-like? 
· Editor: It would be interesting to read 
ti cal commentary on the remarkable 
mblance of many recent houses (such 
e Owen residence in the May issue, p. 
o houses being done half-a-century 
by Le Corbusier. Is it the new eclecti-
, or is architecture just now beginning 
itch up with Corbu? 
ie P. Jones 
'sville, Ala. 

· Editor: In one of my encounters with 
3nt struggling with the problems of 
·e to spend money and where to save 
levised a system for evaluating the 
ive merit of various expenses. It's 
id on the encounter-minute per dollar, 
'v1D. 
1e system works in the following man
If one wants to rate the 50 or so sq ft 
a secretary uses, multiply the secre
by the space (the encounter) times the 
1tes of use per year divided by dollar 
(say, $30 per square foot). 

1 sec'y x 480 min/day uses x 200 
days/year 

+ 50 sf x $30/sf 
= 96000 = 64 (approx.) 

1500 
Thus, an EMD of about 64-a very good 

rating . 
On a $25,000 ±office building lobby in a 

building of 10,000 people, assume four 
one-m inute encounters per day per person 
and 2500 visitors @ 2 1 .5 encounters. 

10,000 people x 4 min/day x 200 
days/yr 

+ 2500 x 3 min / day x 200 days / yr 
= 8000000 + 1500000 
+ 250000 
= 38-not bad, either. 
A single piece of artwork (say $25,000), 

on the other hand, unless really unusual, 
probably wouldn't draw more than a 2-or 
3-second glance from the regular in
habitants of the building and maybe only 
twice a day. The 2500 visitors might look 
for 15 seconds or so on the way in and out. 

10,000 people x 6 sec / day x 200 
days/yr 

+ 2500 vstrs x 30 sec/day x 200 
days /yr 

= 12000000 + 15000000 
+ 25000 x 60 sec/min 
= 270 

15 
= 1 .6-not very high! 
The fun of this system is that it may be ap

plied to virtually anything. Try, for instance, 
an obscure Rembrandt in a museum's 
study collection. I came out with an EMD of 
.005 (a rather valueless object, evidently). 

For a long term investor, the amortiza
tion period may be used instead of a year 
for a more realistic picture. I respectfully 
submit the EMD as a unit for coping with 
anything from a terrazzo floor to a Jackson 
Pollock. 
Joseph Zelvin 
New York, N. Y. 

If something doesn't happen soon 
Dear Editor: I have just finished reading the 
May issue of PIA, and had to tell you that 
your editorial on housing (p. 71) was ex
ceptionally well written and 100 percent 
correct. I don't know how long it will take 
the politicians and the professionals to re
alize the magnitude of the impact of what 
could be accomplished if we followed your 
words, but if something doesn't happen 
soon, then the rejuvenation of housing 
within our cities today will become an im

possibi lity. 
Philip J. Meathe, FA/A 
Detroit, Mich. 



One important innovation in this 
particular project is a "utility 
chase." All plumbing and heating 
pipes and vents. air conditioning 
and wiring are centralized into 
a "plug-in" unit. 
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For Creative Engineering In Modular Plumbing Systems .... 

lool< to 
Many new construction innovations are 
incorporated in the hundreds of units of 
this mass produced modular housing 
project now being built at a California Air 
Force Base. Genova's creative engineering 
in modular plumbing· is playing an impor
tant role in this project. Genova doesn't 
just supply pipe and fittings for the plumb
ing ... Genova creates new ideas. 

Right from the very start of Operation 
Breakthrough, Genova has pioneered such 
new concepts as an "In-Wall" PVC dr~
age, waste and vent system that fits starftr 
dard 2" x 4" wall construction, a color 
coded hot and cold water supply system 

and the revolutionary single stack drainage 
system. 

Genova not only comes up with the new 
ideas; they engineer the job, provide the 
necessary on-site assistance and yes, 
even serve as plumbing code consultants. 
This kind of help is backed up by two plants 
with a capacity to produce the goods and 
on time, too. Genova calls it . .. .. TOTAL · 
CAPABILITY! 

If you're moving into the modular housing 
industry, you'll move faster with Genova. 
A quick phone call will get you started. 

13-653-4181.) 
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Davison, Michigan 48423 
WORLD'S LARGEST MANUFACTURER OF 
RIGID VINYL PLUMBING PRODUCTS 

PLANTS IN: 
Davison, Michigan 
Malvern, Arkansas 

BRANCH WAREHOUSE 
IN MAJOR CITIES 
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1eautifu 
vord of 
~inforced 
oncrete is 
iractico y 
1erfect 
. beautiful view in the new Raymond M. Hilliard Center, Chicago . 
.Jre. Shape. And incomparable design freedom. It's reinforced 
·ete. No other medium offers more. Just look at all of its many benefits: 
vailable. Everywhere. Ready to go when you are. A medium that's as sound 
jurable as any you'll ever work with. Long spans ... load distribution: 
·oblems. And reinforced concrete dampens sound. Won't rust. It's vermin proof. 
test rating: the best. Your insurance rates are lower, too. Practical? Reinforced 
·ete is practically perfect. And new high strength reinforcing steels have opened 
loor to unlimited design possibilities. Faster, more economical construction. 
ur mind is occupied by a building that asks to be cast in a more versatile 
um, move to reinforced concrete. 

Go60 and Save. Grade 60Steels*. Here's new strength and economy 
in a one grade package. Ultimate Strength Design (USO) utilizes 
fully its 503 greater yield strength. Helps ach ieve slimmer columns. 
More usable floor space. Lowers over-all construction costs. Let 
Grade 60 help you meet the challenge of the ?O's whatever you're 

g. Write for new Grade 60 Stea.I Brochure. 
• 60" rhe new term that describes ASTM specs far 60,000 psi reinforcing steels· 
aded in 1968. 

nd ,M. Hill iard Center, Chicago. A public housing development. 
per :.The Ch icago Housing Authority 
d & Engineer: Bertrand Goldberg Associates 
cto.r: Paschen Contractors, Inc. 

~ ON CRETE RE INFO RC ING STEEL INSTITUTE 
228 North La Salle Street • Chicago, Illinois 60601 





~ Ohio Medical Products 
ilding is simple, striking 
j uncluttered. 

PPG Environmental 
1ss is precise, clean and 
1ctional. 

architects for this building chose 
>G Environmental Glass, Solarban 
ndow insulating glass, and used 
, an active design medium. 
hey told us: "Transparent glass 
n't desirable. To be faithful to 
client's image, the design could 
be cluttered. It had to offer the 
e precision as found in the client's 
:luct." (Ohio Medical manufac-
s life-support systems.) "Our 
gn ideal was 'simplified sculp-
, and the Solarban Twindow 

Units, with their high reflectivity, 
provided this. The reflections are 
precise and clean." 

The Solarban Twindow glass also 
offered high visibility for the building 
and a constantly changing appear
ance in the facade. 

In addition, the architects and 
engineers found that the performance 
of the glass would offset its higher 
cost by contributing to the reduction 
of HVAC equipment. Th is was deter
mined by the computerized Building 
Cost Analysis, an exclusive PPG serv
ice for architects, builders, engineers 
and owners. 

See PPG about Solarban Twindow 
Units- or the others in our family of 
Environmental Glass for your next 
building. Early in the design stages. 
There's a PPG Environmental Glass 
that you can use as an active design 
medium to meet any esthetic con-

sideration, solve any envi ronmental 
problem and provide a solid return 
on investment. Write PPG Industries, 
Inc., One Gateway Center, Pitts
burgh, Pa. 15222. 

PPG : a Concern for the Future 

Owner: Ohio Medical Products, a division 
of Air Reduction, Inc., Madison, Wis. 
Project Engineers: Mead and Hunt, Inc., 
Madison, Wis. 
Architect: Strang Partners, Inc., Mad ison, 
Wis . 
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Engineering -Technology Building, West Valley College, Saratoga, California. Architects: Joint venture-Reid and Tarics, San Francisco; Higgins and Root, Los Gatos, Cal. 

LCN Overhead Concealed Door Closers 

are built to provide the finest possible door control-without 

intruding in the slightest on the doorway architecture. With the 

door open you see a slender arm. When the door is closed.,. nothing. 

Write for catalog-or see it in Sweet's. LCN Closers, Princeton, Ill. 61356 
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A new look in automatic sprinklers 
It's out of sight. The only truly concealed automatic 

sprinkler around. Perfect for the interiors you really 
care about. 

Hidden up there behind a perfect ceiling-matched 
cover plate ... THE UNSPOILER 
is ready to pop out-then spray 
away when fire threatens. And 
it's Factory Mutual Approved. 

So fit out your best 
looking interiors to snuff out 
fires-beautifully. Write for our 
complete, fact-packed, full-color 
brochure on THE UNSPOILER. 

Star Sprinkler Corp., 
4545 Tacony St., Phila., Pa. 19124 

On Reader Service Card , circle no. 374 
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Another 
top achievement for 

AtlianceNaI ® 

porcelain-on-steel panels 
PROBLEM: How to attract maximum attention for the new Apex Department Store against the relatively 
low skyline of Pawtucket, R.I. with an economical roof that requires no maintenance and never appears 
to age? 

SOLUTION: Designers at Raymond Loewy & William Snaith Inc., of New York, decided upon a spectacular 
Pagoda-style supplementary roof constructed with AllianceWall porcelain-on-steel, self-cleaning panels. 
Using a #118 Matte White the roof was designed so it could be illuminated both from the interior and 
exterior to achieve dramatic effects and visibility. Also, to the surprise of management the price of 
AllianceWall panels was in line with competitive products considered for the project. 

The self-cleaning AllianceWall porcelain-on-steel panels never require painting or other maintenance. Their 
smooth, non-porous surface will not retain dirt, grease or stains and will not be affected by the heavy 
smog of this industrial area. Panels are available in 107 colors. 

Planners and Designers: Raymond Loewy/William Snaith, Inc. New York, N.Y. 
Engineers: Strobel & Rongved, New York, N.Y. 

For complete information 
including specifications check 
Sweet's File or write to: 

On Reader Service Card, circ le no. 321 
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AtliancWal 
P.O. Box 247 
Alliance, Ohio 44601 

Corporation 

On Reader Service Card, circ le n• 



ARCHITECTS 
SPECIFY PORCENA, 

WALL-HUNG 
SANYMETALS 

BECAUSE .... 

Porcena partitions ( Porcena is fusion of 
glass to steel) are cigarette-proof. rust
proof, odor proof and virtually impervi 
ous to scratches. corrosion. acids and 
caustics . They require only a damp cloth 
to maintain their jewel-bright finish in
definitely. Porcena. the super surface, 
continues to prove its everlasting wear
ability far beyond any other surface. 

Sanymetal recesses all door hardware .. . 
hinge brackets do not overlap pilaster .. . 
hinge castings nest in precise, performed 
recesses providing a smooth , flush. safe 
and sanitary surface . Latches are internal 
and quiet doors ride level on concealed 
thrust bearings . 

Wall Hung partitions are mounted with 
a vice grip and tension pad mounting as
sembly that assures rigid installations for 
the life of the building . They eliminate 
the need for ceiling soffits or special 
floor considerations. Most recessed ac
cessories including paper holders , re
ceptacles and flush buttons are easily 
accommodated. 

... . 

Get the full story on Sanymetals today. 
Check your Sweet's file or write for full 
information . 

San1;1metals® 
THE S~ PRODUCTS COMPAN Y . INC . 

1701 URBANA ROAD . CLEVELAND, OHIO 44112 

r 
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5000 Series Executive Stations by Cramer 
Envision the cantilevered design in a landscape. Open. Clean. 

Without distortion. Teak, walnut, white. 

The 5000 Series is Cramer's contribution to office art and sc ience, 
For literature. write or ca ll. 

' • : CRAMER INDUSTRIES INC. 

625 Adams Street, Kansas City, Kansas 66105 Ph. (913) 621-6700 
A Subsidiary of USM 01 Company 

Chicago Showroom Merchandise Mart. Space 1197 
Sweets lntenorDes1gn File 
Office Desks. Credenzas and Seating-Volume 1. F1o. Volume 2. F3a 

I 

\ 
j 

=-v 
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The Naugahyde design 
you pick 

can be your own. 
Now you can 

enhance the pride of 
your furniture lines 
with your own 
Naugahyde® design. 
Ask us for a wet look, 
warm look, soft 
texture or firm, colors 
bright or quiet. We'll 
deliver that design for 
your use exclusively. 

Pick any design 
from the hundreds of 
Naugahyde originals 
we have on hand. 

On Reader Service Card, circ le no. 376 

Choose from our 
standard colors or ask 
us to match your own. 
Select a pleasing 
"touch me" grain from 
the hundreds we offer. 
Or have us create 
something entirely new. 

It's one more way 
the Uniroyal styling 
service helps you put 
together what you 
need. This time with a 
design that belongs 
to you. One that 
complements the look 
of your furniture. And 
gives you something 
more to sell. 

This exclusive 
service may cost you 
no more than regular 
Naugahyde vinyl fabric 

in the weight and 
grade you need. On 
the other hand, it 
might cost a bit more. 
It all depends on the 
total yardage you 
order in your special 
design. 

Ask your Uniroyal 
representative to help 
with the picking. Or 
write Uniroyal Coated 
Fabrics, Mishawaka, 
Indiana 46544. 

Naugahyde l?:~~i~~tive 

I UNIROYAL I 

We help you do it with style. 

7:71 Progressive Architecture 23 



Ponding causes a whole deluge of problems. 
Zonolite roof deck systems turn them off. 
Zonolite® has roof decks for 
everything. For the slope-to
drains. For hurricanes. For 
protection against fire. And 
for insulation. 

Roof deck systems certified 
by Grace-Zonolite. Available 
everywhere in the U.S. and 
Canada. Installed by approved 
applicators each and every 
month of the year. 

Just talk to your local Zonolite 
representative. He'll be 
pleased to consult with you 
and come up with a 
recommendation that will 
satisfy all your design 
requirements. 

Want to correct a roof deck 
problem. Or better yet, prevent 
one in the first place? 

Say the word! 

ZONOLITE 
W. R. GRACE & CO. 
62 Whittemore Avenue CGAACE:J 
Cambridge, Mass.02140 •----•-• 



Modular vs. 
Central Station: 

Campus designers opt for 
Lennox Modular HVAC System 
The central station has been specified, traditionally, for 
heating and cooling a campus. But costs suggested 
a different choice for the designers of Mount Royal 
College, Calgary, Alberta. The college will be built 
in two stages, over a period of time. A modular system 
poses no diseconomies under such a plan. A central 
system does. The initial central station installation 
would have to provide capacity, on standby, to 
handle all future growth plans. 

There were other important economic considerations. 
Cost predictability is almost 100% with a Lennox 
modular system. The rooftop units are factory 
assembled and wired, including controls, and provided 
with flashed-in-place mounting frames that still further 

(Continued overleaf ... ) 

Mount Royal .College, Calgary, Alberta, Canada is a post-secondary educational 
system. The 756,000 square foot community college will be built in two stages 
-as enrollment demands-to provide academic, residential and recreat ional fac ilities 
for 5,000 students. Basic concept of the $18,000,000 facility is to provide adults 
with programs of individual learning at individual growth rates. 



continued ... 

modular vs.central ~·tation reduce on-site labor. Mo 
~ Royal budgeted $2.30 . 

square foot for HV AC. The Lennox bid was . 
under $2.00 installed. 

The cost of owning the Lennox system is < 

predictable. Service contracts are available. Tl 
total cost comparisons can be made between 
modular and the central station systems. P 
Lennox, in addition to the service contracts, of 
designers and owners final, single source respo 
bility. Other cost considerations: 
free cooling starts whenever 

¢ 



ie temperatures fall below 70°F. And the 
r to reduce fuel and energy consumption in 
:upied areas. Since this is a community college, 
ig many uses, occupancy will be uneven. A 
t1 system does not offer this flexibility. 
inal important consideration, of course, is the 
y of comfort provided to individual spaces. 
! levels are lower. More sophisticated cleaning 
.umidification systems are available than are 

commonly incorporated in a 
central station design. 

And because ducts and outlets can be moved, the 
system permits spaces within the college to be 
changed without faulting the system's performance. 

Write Lennox Industries Inc., 600 South 12th 
Avenue, Marshalltown, Iowa 50158. 

LENNOX 
AIR CONDITIONING• HEATING 

For details, see Sweet's 29A/ Le-or write 
Lennox Industries Inc., 985 S. 12th Avenue, 
Marshalltown, Iowa 50158. 

On Reader Service Card, circle no. 358 

Model of campus plan for Mount Royal College. The two-stage building program, 
beg inning with a 634,000 square foot unit, gave a strong advantage to the 
Lennox modular heat-cool-vent system. 1,287 tons of cooling will be provided. 
A wide variety of equipment will comprise the total system, 
including both multizone and single zone. 

Educational Consultants: Stanton Leggett & Associates, Chicago. 
Architects: Stevenson, Raines, Barrett, Hutton, Seton & 
Partners, Calgary. General contractor: Hashman Construction, 
Ltd., Calgary. Heating and A/C contractor: Reggin Industries, 
Ltd., Calgary. 

Mount Royal will employ a soph isticated system of multi-media 
learning programs, with retrieval systems linking individual car
rells and classrooms to program sources. Access to the system 
-communications, audio, video and power-will be from elec-
tronic cab inets in each column in the classroom and the open 
library. Central-source programs wil l be supplemented by por
table equipment from twelve resource islands. 
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THERMAFIBER: the extra-dense 
sound attenuation blanket, 

assures 
comfort and 

acoustical 
• privacy. 

THERMAFIBER SOUND ATTENUATION 
BLANKETS 

Blanket 
Thickness 

Inches 

No insulation 
1 
11/2 
2 

Density 
pd 

0 
4 
3 
2.5 

Acoustical 
Impedance 
(Frequency, 

1000 Hz) 
Ray ls 

0 
725 
450 
360 

The most effective sound-control partitions rel~ 
on sound attenuation blankets for efficiency 
Performance of the partitions is based on thE 
blanket's acoustical impedance. t 

Extra-dense THERMAFIBER is the only blanke 
labeled with tested acoustical impedance rating~ 
(see table) . Since all blankets are not the same 
substitution of a less dense blanket or one with 
out a comparable acoustical impedance ratin! 
will impair the acoustical performance of thE 
partition system. 

For sound control efficiency comparable tc 
laboratory-tested-and-rated systems, the samE 
materials must be used in partitions on the job 

Partition system left, 2-in. USG® Metal studs with 2 layers 1/2-in 
SHEETROCK* FIRECODE* "C" Gypsum Panel faces and 1Y2 in 
THERMAFIBER Sound Attenuation Blankets, achieves STC of 52 
without THERMAFIBER, STC is 45. 

To protect your specifications, specify THERMAFIBER Sount 
Attenuation Blankets with U.S.G. partition systems. See our Architec 
Service man, or write 101 S. Wacker Dr., Chicago, Ill. 60606, Dept. PA-71 

tMeasurement (in terms of rayls) of a blanket's resistance to flow o 
acoustical energy, determined by combined performance of th1 
blanket's thickness and density. •Reg. u.s. Pat. Off 
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National Gallery of Art starts work on new building 
Thirty years after it opened to the public, the capital's Na

tional Gallery of Art is expanding . The new building, designed 
by l.M. Pei & Partners, will be east of the original one; the 
street that currently separates the old building from the site of 
the new one will become a landscaped plaza. 

The East Building, as it is known, will be roughly a trapezoid 
divided into two triangles. The larger triangle faces the exist
ing museum and provides the main entrance to the new build
ing. At the heart of the building is a glass enclosed skylit 
sculpture court; around the court are three separate "house 
museums," each with about 12,000 sq ft of exh ibit space on 
four levels. They are connected by exhibition bridges and a 
concourse. 

The other triangular part of the East Building will house the 
Center for Advanced Study in the Visual Arts. The Center 
consists of offices around a six-story library and a small gal
lery for special exhibits. A cafe is also provided near the top. 

Tennessee marble, the same material as on the exterior of 
the existing building, will be used to sheathe the new build
ing. The entrance fa9ade of the East Building and its eastern 
apex are lined up with the long axis of the existing museum. 
To keep the new structure in harmony with the surrounding 
area, Pei has aligned three sides with the rectangular street 
grid; the fourth side follows Pennsylvania Ave. The towers 
containing the "house museums" maintain the cornice line 
along Pennsylvania Ave., while the lower elements are at the 
height of buildings along Constitution Ave. 

Linking the two buildings will be a below-ground concourse 
containing a cafeteria, print and book salesroom and a ship
ping and receiving area. A large circular glass-sided fountain 
will bring light from the plaza above. The plaza will be paved 
with granite cobblestones and surrounded by trees. 

New York City turns down free obelisk 
After a community planning board registered its strong feel

ings about a proposed gift by George T. Delacourt, Jr., the 
New York City Art Commission turned the gift down. The gift 
in question was a 125-ft stainless steel obelisk designed by 

. Edward Durrell Stone and Associates. 
The Art Commission said its rejection was on aesthetic 

grounds, but the local planning group had had other objec
[ continued on page 34] 
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1 Large skylit courts bring sunlight into office spaces of headquarters 
building for Western Union Telegraph Co. in Upper Saddle River , N.J . 
Low-rise building steps down sloping site and provides 350 ,000 sq ft of 
space for offices, labs, cafeteria and other facilities . Frame is steel with 
composite slabs; exterior is precast concrete and glass. Kahn and Jacobs 
are architects; Lloyd Doughty is partner in charge , Der Scutt, project de
signer; Abbott , Merki & Co. are engineers. Parking for 1600 cars is pro
vided on site. (Jay Hoops photo) 

2 Close to a circle, but not quite , 26-story tower designed for Lake Village 
East, Chicago , will have 36 sides of varying lengths. Architects Harry 
Weese Associates and Ezra Gordon-Jack M. Levin made the tower 
roughly circular in plan to reduce perimeter; 200 apartments are to be in
cluded , 8 to a floor. Tower is part of third phase of construction for devel
opment, which includes a number of completed townhouses, the first of 
100 planned for the project. 

3 New wing for old hotel : the 75-year-old Homestead Hotel , Hot Springs, 
Va. will get an $8 million addition designed by The Providence Partner
ship. New facilities will include 200 guest rooms, convention meeting 
rooms, swimming pool , bath house, entrance road , terraces and land
scaping ; convention center will have large room for 1150 people and six 
smaller rooms. 

4 Smoked ham, pastrami, sausage: sounds like the corner deli but it's 
really the stock in trade of Hunts Point Cooperative Market , designed by 
Brand and Moore to be the country's largest meat and poultry market. 
The $25 million market, located in the Bronx, will include almost 700,000 
sq ft of processing , distribution, cold storage and service space in five 
buildings on a 37-acre site . The steel framed buildings will have concrete 
block exteriors insulated with foamed plastic; a 2400-ton refrigeration sys
tem will keep everything fresh. Engineers are Robert Rosenwasser (s) and 
S.W. Brown & Associates (m). 

5 Park will take up most of 4.2-acre site for Security Pacific National Bank 
building on Los Angeles' Bunker Hill. Parking for 2500 cars will be pro
vided, along with 1000-seat cafeteria, 400-seat auditorium, and con
course level shops. Albert C . Martin and Associates are architects for 55-
story tower , which is placed on 45 degree angle to site for good views and 
sun control. Sasaki, Walter Associates, Inc. are landscape architects. 
Around 8000 people will work in $85 million building, scheduled for com
pletion late in 1973. 

6 Flaring base, with cut out corners, surrounds 37-story Fort Worth Na
tional Bank Building designed by John Portman & Associates. Tower will 
be glazed with some 3540 sheets of gray bronze reflective glass; linked 
with it is a 5-story drive-in bank and garage. Segmented reinforced con
crete columns house elevator and mechanical shafts; floor slabs will be 
poured in place. Engineers for $20 million building are Britt Alderman , Jr. 
(m) and Morris E. Harrison (e). (Clyde May photo) 

7 Women's dorm for Cook County (Ill .) Department of Corrections will in
clude 180 individual sleeping rooms , as well as classrooms, infirmary, din
ing hall , visiting areas, offices and conference rooms. Designed by A. Ep-

5 

stein and Sons, Inc , building will have reinforced concrete frame with a 
brick and concrete block walls. Security windows will have bars con-
cealed in window frames; sleeping rooms are arranged in wings with an 
outdoor exercise court between them. 

8 Urban renewal plans for downtown Cincinnati includes a $40 million 
office and retail complex designed by RTKL Inc. and Harry Hake & Part
ners . Above a 400-car underground garage will be two 15-story office 
towers , two retail levels providing more than 54 ,000 sq ft of shopping 
space and a 5-story main office for a bank that is a subsidiary of the de
velopers, Western-Southern Life Insurance Co. Towers will have gray 
glass on three sides, and there will be a glass enclosed court kept open at 
all times. Complex's second story will connect with second level covered 
walkway that will eventually link major downtown areas . 

9 Tenants in 14-story elderly housing project will have views of Rock River 
and Rockford, 111. , thanks to slanted walls in design by Knowland & Smith , 
Inc. Building has concrete frame and precast concrete exterior walls; a 
total of 170 apartments are provided . (Graphica photo) 

9 

6 

7 
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Natural beauty and rugged strength
heightened by concrete with /POZZOLITll, 
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The Blue Cross- Blue Shield 
Building on Chicago's Wack
er Drive stands as a striking 
contrib ution to the city's 
famed skyline. Imaginative 

forming, exposed aggregate textures, and coloring to earth 
tones add architectural interest inside and out. 

The cast-in-place concrete structure is a nearly-square 
15-story tower. Its dominant horizontal lines are bonded by 
twin pilasters rising from ground to above roof level on all 
four faces. Fluted walls and waffle slabs punctuate the sur
faces and blend the warm concrete with the wood, tile and 
floral accents. 

As in most major concrete structures, POZZOLITH was the 
admixture specified and used. It aided in rapid strength de
velopment for fast reuse of forms . By improving workability, 
POZZOLITH helped ach ieve better consolidation in the 
forms . The result is a virtually blemish-free surface of out
standing appearance. 

Once again, POZZOLITH delivered its many benefits where 
performance counts - on the job. That's why, over the 
years, POZZOLITH has earned the name "The Performance 
Admixture." Your local Master Builders field man can show 
you how POZZOLITH can enhance the concrete for your next 
job. Call him, or write Master Builders, Cleveland, Ohio 
44118. 

POZZOt/TH 
manufactured by 

MASTER BUILDERS 
*POZZOLITH is a registered trademark for MASTER BUILDERS' 

water-reducing, set-controlling admixture for concrete. 

Owner: Hospital Services Corporation. Architect & 
Engineer: C. F. Murphy Associates. General Contrac· 
tor: Paschen Contractors, Inc. PozzoL1TH Ready-Mixed 
Concrete: Vulcan Materials Co •. , Mid-West Division. 
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News report continued from page 29 

tions. The Park Ave. site, they said, was inappropriate and the 
shiny surface would reflect sunlight into drivers' eyes, while 
the obelisk itself would block vision. Then, too, said the 
board, the steel shaft would set a precedent letting wealthy 
people erect their own memorials at the expense of open 
space. 

Mr. Delacorte has already given the city a theater, statues 
and an animated clock in Central Park and two fountains. To
gether they all seem to back up his statement, quoted in The 
New York Times, that he just likes to "beautify and to do the 
unusual." 

19th Annual Design Awards Jury chosen 
._, 

No sooner is one Design Awards Program over, it seems, 
than it is time for the next one to begin. This year's program i~ 

P/A's 19th, and like last year's, it will have two juries-
one for architectural projects and one for urban planning. 

The general architectural jury will include Moshe Safdie; 
John C. Parkin, head of one of Canada's best known firms; 
Earl Flansburgh and Louis Sauer, both frequent PIA Design 
Awards winners; and Richard Bender, professor of archi
tecture at the University of California at Berkeley and an out 
standing authority on systems design. 

The planning jury will consist of Charles A. Blessing of the 
Detroit City Planning Commission; Ian McHarg, landscape ar
ch itect and outspoken ecologist; and M. Paul Friedberg. 

The presence of two Canadian architects-Safdie and Park 
in-on the jury marks a broadening of the Design Awards 
Program. For the first time, Canadian architects are being 
invited to join in th_e competition. Judging is set for Septem
ber 21 and 22 at P/A's Stamford offices. 

One of Bruce Goff's last houses up for sale 
Every so often there's a Frank Lloyd Wright house up for 

sale; now, for a change, there is a house available designed 
by Bruce Goff. It's in Cobden, Ill., which is south of Carbon
dale, on a 116-acre piece of farm and forest land. 

The sandstone house sits on a hill overlooking the rolling 
countryside ; nearby are three lakes for fishing, caves and 
rock outcrops. The stone for the house was gathered from 
surrounding creekbeds, and the walls are studded with arti
facts gathered from old Sullivan, Wright and other Prairie 
School architects' buildings. For instance, says Mrs. Hugh D. 
Duncan, the present owner, "part of the outside arch decora
tions from the Garrick Theater are in the wall over the fire
place in the living room, and the wrought iron gates from the 
old elevators in the Chicago Stock Exchange Building are on 
the doors." 

The house, says Mrs. Duncan, is simply too much for her to 
maintain and live in alone. She is looking for a buyer who 
can" appreciate the house and use it appropriately." 

PIA business survey turns up signs of growing pains 
Many firms on the borderline between small and large may 

be experiencing growing pains, judging from data developed 
in P/A's 1970 business survey. The basic study covered 1268 
firms and provided a business profile of the profession during 
a rather slow period. In looking at the numbers, P/A's re
search director, Walter Benz, spotted a relationship between 
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1e number of professionals (principals and employees) in a 
rm and the amount of business done. It yielded a "fairly 
rderly progression," he said, but within it there was a good 
eal of variation . There were noticeable "interruptions" 
mong firms having 5 to 17 professionals, with the sharpest 
1terruptions among firms with 7, 8, 14 and 16 professionals. 
The 185 firms having 5 and 6 professionals enjoyed an 

verage volume of $8,709,000; the firms with 6 averaged 
10,616,000. But instead of rising at the next level , the aver
ge dropped: 112 firms with 7 and 8 professionals showed an 
verage volume of $8,484,000. Firms with 7 professionals 
veraged only $8,374 ,000, or 21 percent less than those 
tith 6. 

The next group of firms, 123 of them with 9 to 13 profes
ionals, reverted to the orderly progression of volume to pro-
3ssionals, with those with 13 averaging $14,950,000. But 
gain there was a sharp drop at the next highest level: firms 
1ith 14 professionals averaged $9, 150,000 and those with 16, 
9,567 ,000. Firms with 15 professionals, on the other hand, 
veraged $14,620,000, and the progression continued in fairly 
rderly fashion from 17 professionals on up. 
It looks like the firms with 5 to 16 professionals are suffering 

ome sort of growing pains. There are other figures in the 

tudy to back up that view. The ratio of principals to staff pro-
3ssionals ranges from 1 to 1 in the very smallest firms to 1 to 
in the largest; firms with 5 to 16 professionals showed a ra

o of 1 principal for every 3 or 4 staff professionals. There is 
t the same time a great overlap in functions in these firms, 
1ough not as great as in smaller firms. Both situations are to 
0e expected; they are really just functions of size. What is un
sual is that firms with 5 to 16 professionals farm out more 
tork of all kinds (except architectural design) than do firms 
ither larger or smaller. 
Taken all together, these figures suggest growing pains. 

•erhaps staff additions are being made too quickly, and 
1aybe they aren 't being put to the best use in growing firms. 
: might be that too many professionals are wearing too many 
ifferent hats, and it looks like an inordinate amount of work 
> being sent outside. Perhaps the root of the problem is a 
iatter of scale: management methods that work for small 
rms don't always work as the firms get larger. 

:orrest Wilson to head school at Ohio University 
Forrest Wilson, who last month announced his leaving PIA 

::>return to teaching, will be the new director of the School of 
1rchitecture, Design and Planning at Ohio University. He will 
tart in Athens, Ohio, in mid-July after a six-week stint teach-
1g a graduate course at the State University of New York at 
luffalo and the Buffalo Organization for Social and Tech-
1ological Innovation (BOSTI). During his tenure as editor of 
1/A he taught and lectured at numerous schools and prior to 
hat had been a faculty member at Pratt Institute. 

)Id New Orleans gets ready to fight off a new threat 
Four years ago it was the Vieux Carre, threatened by a riv

!rfront expressway; this time it's the Garden District, once the 
1ome of Creole planters and then wealthy Americans, that is 
1 danger. The threat this time is a bridge. 

There are only two bridges across the Mississippi at New Or-
3ans and one of them is so far upstream it is almost useless 
or most people. The proposed bridge would feed into a riv
continued on page 37] 
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Vogel-Peterson OOillJ~ S 
help School Planners 
keep anJl~~:IJ!.i_nd~~:-~=-

----< --------·: . . //,. 
.. -------:../". /, 

.....----:. _;7 /// _,,.--

One moment they're handsome wardrobe racks, 
chalkboards or tackboards . .. a few seconds later 
they've converted an open plan school room into 
efficiently arranged classrooms to accommodate any 
size class or teaching requirement! Trust Vogel-Peterson 
to bring you the room-making magic of dual purpose 
RDF (Schooline Room Divider Wardrobes) ... 6 or 8 
feet long sections that move silently and effortlessly 
on large rubber-tired casters ... sturdily made, beautifully 
detailed and finished in colors that complement the 
most modern decor. Have them in any combination you 
wish - tackboard both sides, chalkboard both sides, 
or tackboard/chalkboard combination or tackboard side 
can be accessorized with wardrobe racks and book 
or boot shelves. School planners welcome their 
versatility . . . teachers like their efficiency and 
kids can't hurt them. Look into these versatile 
units- they're designed with you in mind. 

The RDF's are just one of a most complete line of coat racks 
and wardrobes designed to meet today's changing needs. 
Write for our complete catalog SL - 510. · 

C\JogeQ-cpetef{gobl COMPANY 
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"The Coat Rack People " 
ELMHURST, ILLINOIS 
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News report continued from page 35 

erfront expressway with six exits onto major uptown streets. 

The resulting auto pollution is one reason there is opposition 
to the bridge; the other is what the bridge might do to the ra

cial breakdown of uptown New Orleans. The area is one of 

the few thoroughly integrated residential areas in any U.S. 
city, and the planners and sociologists fear that the bridge will 
speed up the flight of whites to the suburbs. 

Leading opposition is the Environmental Defense Fund, 
represented by Richard 0. Baumbach and William E. Borah, 

who feel that the bridge could mean the end of the New Or
leans they know. The highway department, Chamber of Com
merce and the mayor, who lives uptown, all maintain that the 
bridge wouldn't be as bad as its opponents say. And, they 
say, it has to be built. 

Columbia U. staff housing rises from NYC cliff 
It's a little strange to think of building on the edge of a cliff 

in the midst of New York City's urban wilderness, but Colum
bia University found one for its Bard-Haven staff housing proj

ect. The almost finished project rises from an outcropping of 

bedrock 70 ft above Riverside Drive. 

Designed by Brown, Guenther, Battaglia, Galvin, the three 
apartment towers will provide 410 apartments for staff, faculty 
and married students at the University's College of Physicians 
and Surgeons. Besides apartments there will be day care fa
cilities, parking and a wide terrace shared by the three tow
ers, one of which is already occupied. Below one of the tow
ers is some 30,000 sq ft of office space to be used by the 
medical school. 

MOMA holds tent show 
If the sculpture garden at New York City's Museum of Mod

ern Art looks like a tent show, blame Frei Otto and Richard 
Larry Medlin. The large tent, suspended from a 50-ft mast, 

was designed for the museum by Medlin as part of an exhibi
tion devoted to Frei Otto's work. The tent went up in June and 
will stay up through September. 

In precise terms, the structure consists of a prestressed 
tensile membrane of vinyl-coated polyester fabric; it is carried 

by the main 50-ft V-shaped mast and two smaller ones held by 
suspension cables to anchorages in the ground. It floats over 
the garden's upper terrace and stairs, covering an area 
roughly 64'x36'x21 ' , or about 2300 sq ft. The translucent fab
ric filters sunlight, resists ultraviolet rays and repels water. 

Preliminary design was done by graduate students in Med
lin's Lightweight Construction Studio at Washington Univer
sity, where he is the director of the Lightweight Construction 

Center. Medlin is a former associate of Frei Otto's. The exhibit 
will include 99 giant photos and many drawings covering 54 
individual projects. A Museum publication dealing with Frei 
Otto's work will be available in the fall. 

Urban renewal down under 
Younger than the U.S., Australia is not far behind in urbani

zation ; almost 20 percent of the country's population is in 

Sydney and the pressures of the nearly 2.75 million people are 

prompting the same sort of urban development and renewal 
that is changing American cities. Consider, for example, the 
plan for the depressed East Rocks area of Sydney: com-

mercial development, shipping facilities, expressway links 

and historic buildings, all wrapped up in a program that will 

take $560 million and 15 years to complete. 
The site is 53 acres on the west side of Sydney Cove, near 

one end of the Sydney Harbour Bridge. In 1788 it was the site 

of the first settlement by Captain Phillip; Sydney's oldest 
existing house, built in 1816, still stands, and the Rocks today 
represent a history of the city. 

What is planned is a two-part project-commercial devel
opment, including a convention hotel in the southern section, 

and residential and entertainment facilities in the northern 
section . The commercial complex will include six office tow
ers (up to 40 stories high) and smal ler buildings, providing 

space for some 30,000 workers; there will also be shops, 
stores and the hotel. Residential development will include me

dium rise buildings and town houses, providing dwelling units 
for some 1200 people. A full range of entertainment and rec

reation facilities is planned, including a good amount of open 
space. Pedestrians will be separated from auto traffic , and 

nearby expressways and the bridge will be linked with the 

area by a system of roadways. And across the harbor is the 
opera house. 

AIA Honor Awards 
Ten buildings, ranging from a small church in California to the 

U.S. Pavilion at the Osaka fair, have brought AIA Honor Awards 
to their designers. They werese lected from a total of 550 entries. 

Winners are: Ulrich Franzen (Christensen Hall, University of 
New Hampshire, Durham); Hartman-Cox Architects (Florence 
Hollis Hand Chapel, Mount Vernon College, Washington, D.C.); 
Quinn & Oda Architects (Church of our Divine Saviour, Chico, 

Calif. ); The Architects Collaborative (Children's Hospital Medi
cal Center, Boston); Richard Meier (Westbeth Artists Housing, 

New York City); Davis, Brody & Associates and Richard Datt
ner & Associates (Estee Lauder Laboratories, Melville, N.Y.); 
Benjamin Thompson & Associates (Avco Everett Research 

Laboratory, Melvi lle , N.Y. and Design Research Building, Cam
bridge, Mass.); Wolf Associates (North Carolina National Bank 

Branch, Charlotte); Davis, Brody, Chermayeff, Geismar, De
Harak Associates and co-architect Ohbayashi-Gumi Ltd. (U.S. 
Pavilion, Japan World Expos iti on , 1970, Osaka). 

The 25 Year Award, given to buildings at least that old in rec
ognition of enduring design, went to Crow Island School, Win
netka, Ill. Designed by Perkins, Wheeler & Will (now Perkins and 

Wi ll Partnership) and Eliel and Eero Saarinen, the school repre
sented a radical departure from then current school thinking 
when it was commissioned in 1940. The design reflected the 

town's philosophy of progressive education: it was zoned by age 
groups and had a community center at its core; classrooms had 
glass wal ls and their own play yards. 

Calendar 
Aug . 17-29. Det danske Selskab seminars on Scandinavian ar
chitecture with stays in Copenhagen, Oslo, Stockholm and Hel
sinki. For information contact Det danske Selskab , Kultorvet 2 . 
DK-1175 Copenhagen K. 
Aug. 21-Sept. 3 . XII I International Congress of Refrigeration, 
Wash ington, D.C. Sheraton Park Hotel. 
Aug. 22-25 . Annual meeting of the American Society of Heat

ing, Refrigerating and Air Conditioning Engineers , Inc. (ASHRAE). 

Shoreham Hote l, Wash ington, D.C. 
Aug. 31. Deadline for mailing PIA Design Award entries. 
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Missisquoi Valley Union 
High School District, 
Swanton, Vermont 
Merging the student bodies of three outdated < 
overcrowded Vermont schools, this new juni 
senior high school enhances the countryside \.\ 
its flowing curvilinear form. 

Interior flexibil ity is the keynote of the desigr 
basically an alignment of six rounds in a crucifc 
plan. Steel framing is skillfully used to create la 
clearspan areas with in the individual buildir 
Movable partitions permit a variety of spatial 
rangement. 

At the functional center of the cross are the 
ministration faci l ities and library, and these 
bordered on three sides by circular classroom bu 
ings. The cross's stem consists of theater and g) 
nas ium structures. Tapered steel rig id frames 
circular p lan support the various roofs. 

Steel has so much to offer. It permits full aesth1 
expression, speeds construction, allows easy 
pansion, provides broad flexibility, and nearly alVv 
proves to be the economical material to use. W 
to discuss your next building? The Sales Engin 
at our nearest sales office is always available 
you. Bethlehem Steel Corporation, Bethlehem, 
18016. 

stee framE 
hep~ 

achievE 

BETHLEHEM STEEL ~ 



: hitects : Shaver & Company, Michigan City, 
Indiana and Salina, Kansas 

uctural Engineers: Carl Walker Associates, Inc. 
Kalamazoo, Michigan 

'el Fabricators : Bancroft & Martin, Inc. 
South Portland, Maine 

neral Contractor: Wright & Morrissey, Inc. 
Burlington, Vermont 
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News report 

Architecture west 

Who's hurting here? Almost everyone. This is the first reces
sion in which the established offices are hit harder than the 
new ones, and the middle aged are at a greater disadvantage 
than the more mobile young. 

Many recent graduates bypass architecture and enter allied 
fields, some out of disenchantment with a profession they call 
anti-social. Planning departments in small cities, offices of 
developers, product design take care of many defectors. Carl 
Maston was astonished to find a former student of his at USC 
checking his plans for a building on the UC Irvine campus; a 
plan checker earns more than a project architect. 

Enough California and out-of-state students are applying 
for work, however, to make a 2-in.-high file in A. Quincy 
Jones' office, and Cesar Pel Ii of Gruen Associates reports 10 
or 12 applications a week." A surprising number of these are 
chief designers or men who've had their own offices for some 
10 years," Pelli said . 

This will be the first summer many offices have not com
mitted themselves to take student draftsmen. The USC place
ment office has had no calls for the class of '71 or under
graduates. Scholarships are off, which has eliminated two mi
nority students and reduced support for others. Requests for 
draftsmen are down at the AIA office. 

Two offices here-Becket and Associates and Luckman As
sociates-reported expansion during the last 12 months. Ac
cording to their p.r. departments, volume of work and number 
of employees both rose 1 O percent at Becket's-some due to 
the acquisition of a Chicago office. The development com
pany which bought the Luckman office several years ago 
"helped out with big jobs," said Ralph Jackson. Their 
clients, he added, have not.been hit-banks, stadiums, con
vention centers. 

Arthur E. Mann of Daniel , Mann , Johnson and Mendenhall , 
and AIA chapter president, said , "Across the board , everyone 
is hurt. Most jobs are not happening . Housing starts are 
down, manufacturing plants down . Inflation may be slowing 
but the wage rates are unchanged." In 1933, it was the earth
quake, he observed, that saved the architects, many of whom 
were digging ditches at $2 a day during the Depression . 

" Lowered interest rates haven't helped," said Albert C. 
Martin of Martin Associates. "That isn 't as important a step as 
building up confidence on the part of business. Improvement 
will be a slow process. What would help most is getting out of 
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Viet Nam and regenerating our cities through encouragement 
by government and by tax incentives. " 

Robert E. Alexander called Viet Nam the " number one sick
ness," which had dried up matching funds in health work and 
university projects and had turned the faucet off on 235 rent
supplement housing . 

"The backlog of work doesn 't exist in the offices today," A. 
Quincy Jones said. "A few things can keep our office busy 
but the hazard is that they will stop. " 

" The great difference between today and other depressed 
periods, " Pe ll i remarked , " is that architects can't project 
ahead today; the old averages and percentages of chance 
have ceased to operate." 

Dworsky & Associates have taken on work they might 
otherwise .have passed up , Daniel L. Dworsky said . With gov
ernment and inst itutional work down and speculative building 
up, the typical client , he said, is not interested in a fine build
ing . What he misses is "sp iritual leadership in government. No 
inspiration , only inertia. " 

"The greatest sufferers are those who specialize in creating 
better architecture, many of whom are now keeping their of
fices open on borrowed money," said Carl Maston . Their only 
hope lies with the man of taste with private money. 

Work under construction has kept Craig Ellwood 's small 
office afloat, just as two- and three-year projects have tided 
over many a big office. He is starting work on an office build
ing , a type which most agree is overbuilt. Eighteen months 
ago Century City couldn't meet the demand for office space, 
and now there are vacancies. A saturation point has been 
reached in the new downtown financial-commercial center. 
Martin predicts that old buildings will be remodeled as new 
needs arise. The high-rise boom is over. 

Few offices are closing . For most of the architects quoted, 
1970 was a fair year . But the 14 percent rise in construction 
costs and 10 percent on materials, plus the uncertainty, 
makes cancellation of buildings regular occurrences. Diver
sification, the coat of armor of the 1960s, has helped. One 
good job a year in planning, public works or architecture 
keeps the gross up in the small office of Kahn Kappe Lotery. 
Raymond Kappe talked about the need of a young office to 
relate to fiscal policy and money availability and the " ability to 
swing between the public sector and private." 

On the other hand , Raymond Girvigian's 14-year-old , one
man office in South Pasadena flourishes with a small volume 
of municipal projects. Girvigian, a local and national officer in 
preservation work, complains that product manufacturers 
who are hurting badly are retrenching rath er than developing 
sorely needed new products-especially in masonry. 

Jones emphasizes that the profit dollar is worth less 
today. " Everything takes more time and costs more. The pay
roll burden is now 15 percent of the draftsmen 's salaries. 
Consultants fees have gone up 40 percent, the engineer's fee 
is more than the architect's , the carpenter makes more than 
the draftsman. The contractor has solved the problem by be
coming a broker; he farms out work at zero risk. " 

In a buyer 's market, fee cutting has risen. Although difficult 
to prove, accusations mount. It has a new angle. " Fee cutting 
usually goes with quality cutting," said the principal of one 
large firm , ' but there 's a case of good buildings being pro
duced at a loss. The X firm had some free cash and rein
vested it in the office by cutting fees , wh ich keeps the work 
going and the office together." [Esther McCoy] 



110 Corbin ... 
where 
performance 
takes honors 
When you graduate to Corbin, you'll have the 
highest degree of safety. Corbin door closers 
are renowned for combining dependable, 
efficient control under the most adverse 
conditions with design leadership second to 
none. For further information and service, 
contact a Corbin distributor or write 
P & F Corbin, Division of Emhart Corporation, 
Berlin, Connecticut 06037. In Canada, 
Corbin Lock Division. 

On Reader Service Card, circle no. 338 
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=iader Service Card , circ le no. 344 

Here's how it helped 
Harwood K. Smith & Partners 
design an 18-story building 
that saves its owners thousands 
of dollars every year. 

The Zale Corporation wanted a unique and striking 
building for their headquarters in Dallas, Texas. Yet it 
had to be efficient, functional and built within a strict 
budget. Architects Harwood K. Smith & Partners found 
the answer.They had the Zale Building constructed with 
an all-electric environmental system for year-round com
fort-which adds up to the electric climate. 

With the electric chmate, there's no need for a large 
maintenance staff because all-electric systems require 
less care and attention. Result - the building's owners 
will save thousands of dollars every year. 

And the building's occupants? They'll work in year
round comfort since electric environmental systems are 
steady, even and quiet. 

Before planning your next building, ask your electric 
utility company to show you how they can help you 
turn your next blueprint into satisfying reality - for you 
and your client. 
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Callister & Payne warmed up New England's 
environment with Western Wood. 

Naturally. 

--------------------------------------Makes sense. Western Wood has warmth. It emphasizes human values. It's easily worked. Any number 
of stains wi ll give a low-maintenance finish that weathers beautifully. 

Heritage Woods in Avon -Farm ington, Conn. is the third all-wood condominium project for Paparazzo 
Heritage Corporation. Al l three highly successful developments were created by Callister and Payne, 
Community Planners, in conjunction with arch itect August Rath. Each project has been relaxed and casual, 
directed toward the lifestyle of today's market. And, thanks to Western Wood, each blends beautifully with 
traditional buildings, but escapes the prim starkness of old New England. 

Want some ideas how Western Wood can help you move ahead on your next multi-family project? 
Send for our free brochure. 

Please send me your "Apartments" brochure. On Reader Service Card, circle no. 382 

Name 

Address 

City 

(Y)J.' Western Wood does it 
\JiJ like nothing else can. 

State Zip 

Western Wood Products Association 
Dept. PA-771, Yeon Building 
Portland, Oregon 97204 
WWPA's 1970 Grading Rules, approved by the Board of Review of the 

American Lumber Standards Committee, incorporate provisions of the new American Lumber Standard PS 20-70, which es
tablishes new lumber sizes, grades and identification requirements. They are now avai lable from WWPA at $1 per copy. 





News report 

Products and literature 

Easy does it 

Floating drafting head 

Carry it 

46 

Easy-to-use programmer. A programmer capable of looping , 
branching, editing and storing programs designed to be used 
with company's Scientist 909 and Statistician 911 computing 

calculator is said to offer solutions to most problems that can 
be handled by a scientific computer, at considerably less 
cost. A deep knowledge of programming techniques is not re
quired , codes or conventions are not needed to operate the 
keyboard. Cintra, Inc. 
Circle 101 on reader service card 

Automated drafting. Designed to minimize equipment in
vestment while allowing individual components to be formed 
into specific requirements, this drafting system is described 
as a" building block concept." The central block is the flatbed 
table with a floating high-speed drafting head riding on an air 
cushion. The computer controlled head is maneuvered by 
magnetic force over the drafting surface on a two-axis plane 
and along any desired vector. Xynetics, Inc. 
Circle 102 on reader service card 

Portable computer terminal. Capable of speeding construc
tion site data to computer centers, this portable terminal con
sists of a self-powered tape recorder and standard typewriter 
keyboard housed in a unit no larger than the smallest por
table typewriter. Any form of construction site activity
timekeeping , material deliveries, progress reports, inspec
tion approvals-may be input on the keyboard , recorded 
on magnetic tape and transmitted over ordinary telephone 
lines to a central computer . MSI Data Corp . 
Circle 103 on reader service card 

Computer-calculator. The manufacturer of this equipment 
claims that data goes in easier and answers come out quick
er-extensive mathematical calculations are performed at the 
touch of a single key; no special language is required. Up to 
392 step programs can be recorded and stored on business
card-sized magnetic cards. Described as a low-cost system, it 
should answer statistical, mathematical , engineering , physics 
and surveying problems. Hewlett Packard . 
Circle 104 on reader service card 

Static control for floorings. As a result of combining carpet fi
bers with the most suitable static reduction system , this com
pany is able to offer static control in all grades of their carpet. 
They also offer conductive floor tile that combines sound
deadening properties with a crack- and dent-resistant sur
face. Called Condulite, the tile is said to completely dissipate 
electrostatic charges generated either by human bodies or by 
equipment in electrical contact with the floor. The tile is rec
ommended for application in hospitals, laboratories, indus
trial plants and computer rooms. Burke Rubber Co. 
Circle 105 on reader service card 

Templates. A variety of widely used symbols, usually found on 
several different templates, has been incorporated in one for 
single general purpose use. It contains circles, squares, 
hexes, deltas; 3 sizes and 2 styles of brackets; 2 north arrows; 
2 sizes of arrowheads, and 30, 60, 90, and 45 degree tri
angles. RapiDesign, Inc. 
Circle 106 on reader service card 

[continued on page 52] 



Architect: Charles Sink, Denver, Colorado 
Designer· Unimark International, New York, New York 
Hardware Dealer: Hardware Inc .. Denver, Colorado 





INNOVATION IN DESIGN. One of a series created for OAP Architectural 
Sealants. Design and rendering by Richard P. Howard Associates, 
Architectural Illustrators, Sylvania, Ohio. Harold R. Roe, A.I.A. 

reliabililY 
Depend on OAP '1231 '® Flexiglaze® to withstand weather, 
temperature and vibration extremes when used for chan
nel glazing and setting glass and curtain wall panels. This 
mastic compound is formulated with 100% pigment, nat
ural and synthetic elastomer solids, assuring the adhe
sion, cohesion and flexibility called for by the demanding 
requirements of contemporary glazing practice. OAP 
'1231' adheres to wood, metal, stone, glass, porcelain. 

For interior and exterior face glazing with metal sash, 
specify OAP '1012'® Glazing Compound. Its handling and 
knifing characteristics are excellent for aluminum, steel, 
stainless steel, bronze and bonderized galvanized steel 
sashes. Standard aluminum gray color blends well with 
aluminum sash without painting. Also available in natural 
and other colors. For catalog on full line of OAP Architec
tural Sealants, write OAP Inc., General Offices: Dayton, 
Ohio 45401 . Subsidiary of !1¥bqgfi....fnc. 
On Reader Service Card, circle no. 341 
DESIGN CONCEPT. Dramatic two and one-half story, clear glass dia
monds form high fashion display windows in this shopping center 
plan. Dark grey interior glass scheme provides backdrop for merchan
dise displays, yet admits light to second floor. 

DA'® 
ARCHITECTURAL 

SEALANTS 
Also available in Canada 



Copper sheet. Obviously beautifu 

Here are some economical uses for copper that may sur
prise you. Using standard sheet copper. Available now. 
Every bank, restaurant, hotel, office building, house of wor· 
ship and residence can be made more attractive and elegant 
with the quality features of copper. Feast your eyes. 
New copper /roofing system (right). Large copper sheets 
bonded to plywood. Quick, easy to apply. Needs no special 
tools. Clear film-finished copper roof (below). Copper sheet 
laid over plywood deck in a vaulted design. Secured with 
hidden clips. Factory coated to preserve natural color. 
Bronze sliding glass doors, windows (below right). Brings 
the outdoors indoors. Beautifully framed in roll-formed 
bronze, a rich looking copper alloy. Quiet elegance that lasts. 

Copper leaders that are an 
integral part of the design 
(right). Copper's resistance to 
corrosion especially valuable 
here. Painting eliminated. 
Weathers naturally to a russet 
brown. Copper vent hoods (far 
right). Long-lasting, good
looking. New high-strength 
and economical copper strip 
is perfect. 



~aturally durable. Readily available. 

Copper gutters and flat roofing 
(above). Corrosion-resistant cop
per is as functional as it is beauti
ful. Highlights quality. 

Bronze floor tiles (left). Pebble 
textured bronze on copper sheet 
applied directly to concrete or 
plywood. Needs only min imum 
care. Foot traffic adds varied 
highlights of muted gold tones. 

Copper-accented entrance (above). Stamped copper 
rosettes with a patina finish. Easi ly applied. Copper
clad ceiling (left). Chemically etched ultra-thin sheets 
of copper and brass in a kaleidoscope of tone and 
color. Every pattern unique. For walls, counters too . 
For details on these- or any other architectural uses 
for copper, brass and bronze- just write us. 

Copper Development Association Inc. 
405 Lexington Ave., New York, N.Y. 10017 

COU T N COPPE 

On Reader Service Card , circle no. 390 



To 
make sure 
tile 

always appears 
in its best 
setting ... 
SPECIFY@ EPOXY GROUTS 

When you specify tile, you're promising your client long, 
trouble-free floor and wall li fe. Tile will do the job, as long as 
you make sure it's put down to stay ... with Atlas epoxy 
grouts, mortars and setting beds. 

Atlas epoxy grouts are available in a wide range of com
petitive prices, depending on the sanitary, physical or chem
ical service requirements. They're strong, durable, have low 
absorption and resist adverse effects of the freeze-thaw 
cycle. Atlas epoxies have proven their ability to resist acids, 
alkalies, cleaning agents, salts, and greases to assure a 
strong, lasting bond under the most severe conditions. 

You've got something else going for you, too. The Atlas 
name. It's backed by sound engineering know how, continu
ing research and development, precise quality control and 
more than 75 years of experience in the field of chemical 
construction materials. 

Always specify Atlas epoxy grouts, mortars and beds to put 
tile in its best setting. You can be sure it will stay there. 

Ite l@ I 
ATLAS MINERALS & CHEMICALS 
DIVISION ESB IN CORPORA TED 
Mertztown, Pa. 19539 (215) 682-7171 

On Reader Service Card, circle no. 327 
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Products continued from page 46. 

High fire retardance urethane. A noncombustible urethane
type rigid foam insulating material KODE 25 is said to offer the 
advantages of urethane, such as a low K-factor, lightness, 
strength and permanence, as well as to provide a fire hazard 
classification f lame spread rating of 25 according to UL 723 

Test , which means it meets most building codes. CPR Divi
sion , The Upjohn Co . 

Circle 107 on reader service card 

Literature 
Minicomputer. A 12-page brochure described the SYNCOMP Ml

CR011 Computer-low-cost equipment specially geared to the 
data processing requirements of architects and engineers. At 

high speed, it performs such full computations as those for 
surveying, subdivision design , profile / earthwork, highway de

sign , soil analysis , hydraulics, and others, in addition to indi

vidually tailored management reports and accounting func
tions. It is a combination of minicomputer hardware, form
ware and software. Synergistic Computer Systems, Inc . 
Circle 108 on reader service card 

Silicon-based coatings. Color brochure describes silicone 
coatings said to eliminate the problem of chalking and fading 
colors and to offer years of protection when used on steel and 

aluminum sid ing , panels, roofing fascia and trim . The design
er of pre-engineered metal buildings now has a wide choice 
of colors and finishes . Dow Corning Corp. 

Circle 109 on reader service card 

Waterplug. Brochure describes how even the most uncon

ventional water leakage problems can be solved with Water
plug . Whether water is pouring in under pressure or seeping 
in as a slow leak, the manufacturer claims that the flow stops 
immediately when this cement is pressed into the hole. It is 
also said to seal masonry cracks, holes and spalled concrete; 

forms a durable waterproof cove at troub lespots where walls 
and floor are joined ; plugs and seals construction holes. 
Comes in dry powder form , mixes easily with water. Standard 
Dry Wall Products. 
Circle 110 on reader service card 

Glass acoustics. Sound-reducing qualities of flat glass, as 

well as basic acoustical princip les pertaining to glass, are 
defined in " Breaking the Sound Barrier," a nontechnical 

booklet. Also discussed are sound transmission loss with vari

ous types of glazing , characteristics of certain types of sound, 
and calculation of sound transmission loss with combinations 
of glass and opaque wall. Libbey-Owens-Ford Co . 
Circle 111 on reader service card 

Geodesic domes. The advantages of these domes are de
scribed in a seven-page booklet giving specifications, design 
diagrams and applications. Domes are made of aluminum, are 
erected by specially trained crews. Using Buckminster Full
er 's geodesic geometry, the triangulated great circle framing 
makes the domes equally strong under eccentric and sym
metrical loading. Temcor. 
Circle 112 on reader service card 



Weyerhaeuser Prefinished 
Siding/Panel 15 
10 mil textured 
aluminum sheet, prefinished 
with baked-on enamel. -----7'=--~ 

rr;......~44~- 5/1611 exterior type 
plywood core. 

+--- 2 mil reflective 
insulating foil. 

) 

Prefinished high rib 
batten snaps over 
naff-on batten core. 

Prefinished Z-Mold for flush 
horizontal panel connections. 

A design concept by Harris, Reed & Litzenberger, A.I.A. 

Why not design factory-builts for ignored hillsides, 
and use Panel 15 to cut costs even more? 

Putting low-income housing where the 
air "is fresh and the view is more than a 
brick wall could become a practical 
idea, if the land is reasonably low cost 
-like an ignored hillside. 

Architects Harris, Reed and Litzen
berger concentrated on hillsides alone 
and based their concept on (1) the envi
ronmental advantage of expanded space 
(2) the cost advantages of low-cost land 
and a low-cost Weyerhaeuser panelized 
system. 

The slope design (above) not only 
settles the architecture into the hill, but 
it gives each unit a built-in view deck. It 
also breaks the industrialized housing 
look. 

The dominant building material is 
Weyerhaeuser Prefinished Siding/Panel 

15, an aluminum overlaid plywood that 
provides , in one product , a strong struc
tural sheathing , reflective insulation and 
a low maintenance finish quaranteed for 
15 years. 

More than a material , Panel 15 is a 
Weyerhaeuser panelized system consist
ing of 4 x 8' and 4 x 10' panels in 8 pre
fin ished colors (stocked for immediate 
delivery) and in 14 special order colors. 

There are a wide variety of acces
sories in all stock colors , plus matching 
nails and touch-up paint. 

Everything fits together perfectly. 
Note: Panel 15 is an ideal material 

for a variety of exterior or interior appli
cations. For further information refer to 
your Sweets Architectural File . File 
Number 6.10 Wey. 

,------------------
To: Weyerhaeuser Company, Box B-6987G 

Tacoma, Washington 98401 
O I may have a place for Panel 15 now and would 

like to have your Weyerhaeuser Architectural 
Representative show me the complete color line 
and accessory application details . 

Firm----------

Address---------

City _________ _ 

State----------

Zip __________ Weyerhaeuser 



How would you like your straight laminated beam, besides beautiful': 
You can specify them up to 155' 

long. Smooth, rough sawn or wire 
brushed. In premium, architec
tural or industrial appearance 
grades. 

Straight laminated beams give 
you a tremendous range of design 
possibilities, and they achieve 
an honesty of form that is sym-

pathetic to wood's natural state. 
Weyerhaeuser produces fine 

laminated beams to your specifi
cations. Also laminated decking 
(the logical partner to a very fast 
and very beautiful beam-and
decking roof system) . 

Weyerhaeuser laminated deck
ing comes in ponderosa pine, 

hemlock and cedar - and in 36 
semi-transparent Olympic pre
stains. Think of the uses for 
laminated beams and decking. A 
Then write us for complete design 
and specification data. 
Weyerhaeuser Company, 
Box B-7937G, Tacoma, 
Washington 98401. Weyerhaeuser 

On Reader Service Card Circle No. 315. 



Editorial 

Progressive Architecture 
July 1971 

There's hardly a man, woman or child who doesn 't come in 
almost daily contact with a computer-although the tech
nology keeps it at an often-frustrating distance from most of 
us. We can only respond to its commands: pay that bill, obey 
that stop light, make a decision based on the data in File 
2446. Others, on the opposite end, command the "lovable 
idiot" to do wondrous things: watch over all the control points 
and let us know if the air conditioning, steel producing or 
chemical processing equipment is working all right; tell us 
which highway route is cheapest, taking into account terrain , 
present land values and local hourly wages; draw us a picture 

of the urban renewal plan and / or its proposed buildings. 
Engineers took up with the computer f irst, using it as an ex

tension of their slide ru les. Planners first saw its possibi lities 
for compressing huge amounts of data into manageable bun
dles. Then the architects. 

They started, in the best classical tradition, in the univer
sities. Du ring the early 60's word began to trickle out that not 
only were the students taking elective time in computer pro
gramming and operation, but that they were "defying the au
thorities" by indulging in not-so-unserious games of tic-tac
toe with the monster. This seems to have become old hat, 
though, in a day when six-year-olds regularly sit down to a 
typewriter terminal to learn " See the ball" and "Two and two 
and three take away one are . ... ?" And when the new math 
has become so standard that Base 5 and Base 2 are just a 
couple of more things that you have to learn before recess. 

But there are those in the design professions to whom Base 
2 is still the symbolical stumbling block to taking advantage of 
the computer as a valuab le office and professional tool. As 
the authors of the article 6n p. 64 of this issue point out, there 
are some 300 architectural firms larger than theirs who could 
presumably afford to computerize, given the incentive to 
dedicate years and manpower to implementing the process. It 
doesn't even take a working knowledge of computer tech
niques to get started, as the roundup article on software ser
vices points out on p. 74. 

This issue is necessarily limited in scope and, to the ex
perts, what is omitted might have been more important: hard
ware; research reports describing new programs for special 
purposes; the education of computer specialists; blue sky and 
not-so-blue sky predictions about what the computer will do 
for architects in the future; the latest automated aids for spec
ification writing, graphic production and engineering calcu
lations. To touch all bases we wou ld have to publish nothing 
but computer-oriented articles from here on out. 

What we sliced out of the hundreds of possibilities is a 
progress report on what's happening now: one firm devises 
its own interactive series of programs; another applies its en
gineering-oriented computer to internal office problems; a 
third uses the computer to upgrade the data base for deci
sions in planning community colleges . Interior designers are 
also catching on . 

One of the best indications of growing interest and activity 
by the design professions is the Eighth Annual Design Auto
mation Workshop held June 28-30 in Atlantic City. Sponsors 
were the IEEE Computer Society, ACM (Association for Com
puting Machinery , Special Interest Group on Design Automa
tion) and SHARE (An IBM User Group, Design Automation Proj
ect)-groups that heretofore had been primarily interested in 
computer techniques per se. This year the Workshop was ex
panded to devote five complete sessions, about 40 percent of 
the program, to " the emerg ing field of architectural design 
automation ." Most of the 15 experts chosen to present pa
pers in these sessions described individual programs worked 
out for specific design tasks, but papers were included on the 
history and future of computer applications in architecture 
and on the interface between automated design and auto
mated production processes in housing. 

Most of the 100 to 150 architects signed up to attend pre
sumably are already computer oriented, but it is encouraging 
that special-interest groups such as these sponsors are ac
tively trying to get more information out of the labs and into 
the hands and minds of the professionals. [The editors] 
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Computer history 

Prologue 

The history of the computer in original documents, machines 
and photographs has been collected and presented by 
Charles Eames for IBM's Computer Perspective. The docu
ments, beginning with those of 1890, are displayed in a three
dimensional collage along one wall. Eames has traced three 
separate types of machines-logical automata, statistical ma
chines and calculating machines-showing their simultaneous 
development, the impact these machines had on business, in
dustry, science and government, and the evolution of these 
three ty'pes of machines into the electron ic dig ital computer. 
The following is an outline of that history. PIA wishes to thank 
Charles Eames and IBM for their help in gathering this infor
mation. 

1890-1900 
Figures from the 1880 census are still being analyzed in 1887. 
The 1890 figures will be obsolete before they are studied . 

Census bureau competition won by Hollerith with electric 
tabulator. 

Steiger's "Millionaire" first commercially successful electric 
calculation machine for big business. 
Nine thousand people provide Galton with information about 
their personality characteristics and capabilities. Beginnings 
of the statistical measurement of man . 

Hollerith sells his machine to the Russians who have never 
taken a general census. 

Navy uses comptometers in warsh ip construction. 
Galton develops system of fingerprinting for criminal iden
tification . 
"I knew that many accountants could mentally add four col
umns of figures at a time," Dorr Felt says, "so I decided that I 
must beat that, in designing my machine." 
Michaelson finds speed of light to be constant. Builds Harmo
nic Analyzer to study light waves. 

1900-1910 
U.S. Steel first billion dollar corporation . 
Binet and Simon administer anthropometric tests to children 
introducing the concept of mental age and a basis for stan
dardized psycho logical testing . 
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Railways, insurance companies, public utilities use Hollerith 
machines for data handling problems. 

Engineering observes that manual bookkeeping "would need 
the personal attention of someone of marked ability, but when 
the data are punched on cards, the job could be put in the 
hands of a girl." 
First flight of Wright brothers. 
The use of calculating machines for astronomical computa
tion is slow in beginning as they require trigonometric tab les 
which are not available. They were discarded 300 years ago in 
favor of logarithms. 
Hourly work week for children reduced to 48 hours. 

Gyroscopic guidance used to control path of torpedo. 
Effective range increased 2% times. 

Three Cadillacs are taken apart, the parts mixed up, and then 
the cars are quickly assembled and driven away-all done to 
demonstrate the high level of standardization . 
Hollerith devises first automatic punch card sorter. 
Flexible plugboard installed in tabulator. Allows information 
to feed into different categories without rewiring. 

IBM exhibit "A Computer Perspect ive," designed by Charles 
Eames, includes an original Hollerith Tabulating Machine 
(opposite) designed and bui lt by Herman Hollerith 
to record the census of 1890. Photos courtesy of IBM. 





The Manchester Automatic Digital Machine, an experimental 
computer filling an entire room , began operation in 1949. 

Barth develops slide rule . Gives immediate solutions to speed 
and feed problems of production . Allows systemization of fac
tory work. 

1910-1920 
Tores builds first decision making automaton-a chess play
ing machine-designed to show that machines cou ld be bui lt 
to simulate human action and eventually replace man in in
dustrial tasks. 
Great brass brain t ide predictor for U.S. coast and geodetic 
survey. 

Russell and Whitehead. Logic is the foundation of math . 

Warships use tidal data to elude German warships in shallow 
water. Germans quickly respond by building one of their own. 
War declared on Germany. 
Lewis Richardson in "Mathematical Psychology of 
War" applies mathematical concepts and techniques to ex
amination of human conflict. 

Combined bombsight and electrical-mechanical computer 
developed by U.S. Army and Navy. Calculates correct time to 
release the bomb. 

War Industries Board to regulate production of industries. 
U.S. Army conducts first large-scale applicat ion of psycholog
ical testing to problem of using human resources efficient ly. 
Alpha and Beta test designed to discover special skil ls and 
identify recruits likely to be dangerous in battle. 
Selective Service Act. 
Steel strikers are defeated . Denied reduction of 12-hour day. 
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Mathematicians at Aberdeen to apply techniques to prepara
tion of precise gunnery tables. 

"For many years after the war," says Norbert Weiner, " the 
majority of significant mathematicians were found among 
those who had gone through the discipline at Aberdeen ." 

1920-1930 
Friedman connects cryptography with mathematical statis
tics. Leads to new code breaking techniques. Punch card in
stallations at Pearl Harbor, Correg idor and Washington. 
Soviet Russia starts economic experiment. Five Year Plan for 
total control of industry, agriculture, transportation, power 
and government. Russia is th ird largest user of tabulating ma
chines following the U.S. and Germany. 
National Prohibition Act. 
Fritz Lang's Metropolis shows the growing suspicion of ma
chines, their power and their dominance. 

First gyroscopic device used to control steering of ship. 

lntragraph solves problems in advanced electrical theory. 

Columbia statistic bureau first lab for educational statistics 
Stock market crash . 

1930-1940 
School teacher develops machine to sense handwritten pen
cil marks. Makes large scale testing financially feasible . 
Aldous Huxley publishes Brave New World. Chaplin's Modern 
Times says, " The mechanized individual goes mad and pro
ceeds to turn a factory into the madhouse it always has been .' 



Prologue 

Punch card storage (top) in the home office of the Metro
poli tan Life Insurance Company around 1895. The first 
Ford assembly line (below) was installed .in the Highland 
Park plant in 1913. (Ford Motor Co. photo). 

Hooton studies relation of criminal's physical make-up and 
nature of his crime. 

Bush develops Differential Analyzer to solve equation associ
ated with power failures . 

FDR promises social justice through social action . 
Social Security Act makes it necessary for government to 
keep 26 million employment records. 
First Gallup poll successfully predicts election results. 

Servo-mechanisms invented . Use output to control process. 

Leontief develops mathematical model to predict con
sequences of economic decisions. 
Shannon simplifies electric adder to the base-2. 
Mark 1. First general purpose digital computer at Harvard. 

1940-1950 
Navy uses Mark I for ballistics and ship design. 
Army's Differential Analyzer calculates ballistics tables. 

Air Force supports development of UNIVAC. Begins project to 
speed up planning and deployment process. 

Pearl Harbor attacked . War declared on axis powers. 

National Bureau of Standards undertakes crash 
program to build computer when UNIVAC is not completed . 

B.F. Skinner demonstrates automatic homing device that 
guides bomb directly to target. 
Relay calculators use teletype tape for input-output. 
MANIAC begun by Atomic Energy Commission. 
Industry using 10,000 tons of punch cards. 

ENIAC begun . Would do ballistics calculation in half the time of 
the projectory's flight. 

Von Neumann concept of stored program. Translation of data 
into mathematical model. 

IBM builds ssEc. Used for calculations for thermonuclear 
bombs. 
Builders of UNIVAC adapt magnetic tape to store quantities of 
information . 
American Airlines installs first computer to keep track of res
ervations. 
By 1950, ENIAC, EDSAC, SEAC, MANIAC, MADM, BINAC, UNIVAC are 
completed. D 



Control Data Corporation 

The computer said' mirrors' 

Practicing what the client preaches, an a-e firm uses 
computer studies to determine size, curtain wall specs and 
space planning for a computer company's headquarters 

When a fast growing computer manufacturer sets out to build 
a corporate image right along with a corporate headquarters, 
the structure has to be, according to the program, " young , 
clean and dynamic" and must "relate to its surroundings, the 
community and to human scale" -all 580,000 sq ft of it. The · 
architects began by breaking up the square footage into three 
towers and, for a " clean expression ," sheathed the entire ex
terior in reflective gold glass. This , it was felt, would add 
warmth, make the building become part of its surroundings 
by reflecting the landscape and further break down the 
scale by reflecting the towers back on each other. 

The towers, one 15 stories and two 13 stories, were placed 
on a common base, with service and parking below. A first 
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Headquarters building is tied to existing campus via tunnels. 
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floor colonnade, central lobby and circulation core tie the 
towers together. On office floors the plans read as three 
wings of a single building rather than three separate towers. 

Scheduled for completion last month , the Control Data 
headquarters is located on the south side of an office park in 
Bloomington , a Minneapolis suburb. The towers were sited on 
the southeast portion of Control Data's 100 acres, where they 
could be linked to traffic patterns and to the company 's five 
existing buildings (including a central power plant) via under
ground connections. To the south are woods, fields and a 
lake. 

Henningson, Durham & Richardson , architects and engi
neers, used computers in all three planning stages: a master 
plan of the entire office campus; the architectural concept of 
the new headquarters; and space planning for both new and 
old buildings. In developing architectural schematics they 
studied four structural systems, three mechanical systems 
and two lighting systems to determine which would be most 
economical. Final design of steel members and reinforcing 
systems was also computerized , as were the final lighting 
layouts. 

Space planning dictated the size and shape of each tower. 
It began with an assumption that each worker would need a 
150-sq-ft office, except general managers (225 sq ft), vice 
presidents (300 sq ft) and secretaries (who could be spotted 
along 10-ft-wide corridors). A 5-ft module fit these assump
tions neatly, and questionnaires filled out in meetings with 
each department generated data for computer punch cards. 
The returns gave such information as numbers and cate
gories of exist ing and projected personnel, existing and pro
jected square footage requirements, intra-departmental rela
tionships and inter-departmental relationships. 

These relationships were given on a numerical scale from 
one to four, according to various functions and adjacency re
quirements, and the computer program acted on such infor
mation as "department A has 52 modules and has a 3 rela
tionship with department B." 

Floor plans arranged by computer established the width of 
each tower at 80 ft. Later inter io r design decisions were based 
on criteria that "worker at level X gets a 60-in. desk, two 
chairs and a credenza; a worker at level Y gets a 72-in. desk, 
three chairs , credenza, bookcase and wall unit." Four coordi
nated color schemes-for carpet, vinyl wall covering, ceramic 



Gold mirror glass curtain wall used for entire fac;;ade 
ref lects the three interconnecting towers back on each other. 
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The computer said mirrors 

Construction details 
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tile, elevator doors and computer art-were used on alternat
ing floors to provide variety yet retain consistency. 

Choosing a curtain wall 
Faced with selecting some 200,000 sq ft of curtain wall, 

HOR analyzed (by computer, of course) heat loss and gain 
studies of various available systems. Design criteria, among 
others, were wind load, minimum deflection, weather tight
ness and a U value that would allow humidification of the en
tire building without frost forming on the inside of the grid 
during typical Minnesota winters. A shop-fabricated steel cur
tain wall from Fenmark, Inc. with LOF gold reflective glass 
met the criteria. Each section was designed to a 5' x 26' grid, 
trucked from Ohio (in 90 loads) and erected on a 20-hour-a
day schedule; workers on one 10-hour shift did the precise 
measuring necessary and those on the other shift hoisted the 
sections into place. The curtain wall was designed to with
stand a wind load of 30 psf, with a maximum allowable 
deflection of 11i"0 of the clear span. 

The all-air humidity control system has spray coils at the air 
handling units and a single duct, high velocity unit with a vari
able volume reheat box at the end of each duct. Each office 
has a return air grill and a diffusing center. Perimeter offices 
are equipped with under-window units and ceiling air supply 
ducts serve interior offices. All air handling units are located 
on the top floor of each tower, supplied from a central plant 
that serves the entire Control Data campus with hot and 
chilled water. The ceiling module contains a 2' x 4' fluores
cent fixture within a 5-ft modu le; the entire building is 
equipped with sprinklers. 

A slipformed core takes most wind loads; the rest of the 
structure is steel beams, steel deck with lightweight concrete 
topping in a composite design, and steel co lumns. Fire
proofing was required only for the beams and columns. Slip
forming "saved" about two months over conventional con
struction, allowing construction time to be compressed to 
some 22 months. A final computer touch: CPM scheduling of 
the construction process. [RR] 

Data 

Project: International headquarters, Control Data Corporation , 
Bloomington, Minn. 
Architects and engineers: Henningson , Durham & Richardson . 
Site: adjacent to company 's existing buildings in an office park. 
Program: 580 ,000-sq-ft office space in a building that would express the 
corporate images as youthfu l and dynamic, relate to its surroundings and 
to human scale. 
Structural system: slipformed core, steel beams, composite design floors 
w ith steel deck and lightweight concrete topping, steel co lumns. 
Mechanical system: single duct high velocity with variable volume 
terminal reheat boxes ; entire building humidified; central plant supplies 
hot and chilled water to air handling units on the roof of each tower. 
Fluorescent fixtures incorporated into ceiling grid designed to 5-ft module; 
entire bu ilding sprinklered. 
Major materials: steel and concrete with curtain wall of steel and gold 
reflecting glass; interiors have four color schemes on alternate .floors for 
carpet , vinyl wall coverings , ceramic tile. 
Costs: budgeted at $15 million , bid at $15.4 million , actual costs were 
$15 million , including fees , site development, parking and all interior · 
partitions. 
Consultants: Ted Harris- Minnesota Tree Inc . 
Photography: Hedrich-Blessing. 

Arcade ties the towers together at lobby level. A 5 ft module 
and a computer study of needs determined layout of interiors. 
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Commitment to an In-house computer 

Can a 54-year-old architectural firm 
find romance and happiness 
with an interactive computer system? 
Clifford D. Stewart and Kaiman Lee 

It took five years to set up and another year to shake 
down, but Boston architects Perry Dean & Stewart 
have devised an in-house computer system and interrelated 
programs that multiply their approaches to design 

In the excitement some men forgot to take their coffee break 
and others were quite disturbed. Several drafting boards and 
some low partitions had to be moved to make way for a beau
tifully detailed, but somewhat ominous looking, black box 
about six feet high and eight feet long which was rolled with 
tender care down to the newly prepared computer area. Re
actions were as predictably varied as those of a group of pe
destrians watching a fat lady in a snowbank; some men looked 

on with half hidden amusement, some studiously avoided 
looking up at all, and some came to help push. Reactions of 
these same individuals in the past 12 months of the comput
er's active use have remained remarkably similar. 

Planning and orientation for the computer 's arrival had 
been going on for some three years. We had organized our 
data files, structured our methods, created a master specifi
cation on an MTST typewriter and published handbooks ex
plaining computer operation and our specific programs. We 
had also been running several graphic programs on a batch 
process with a service bureau. Why then the uneasiness at 
this late date? 

Our office is not large by national standards, with a staff of 
about 100 in the architectural and planning disciplines and 
their support. There were, at last count, about 300 larger of
fices in the United States. Our equipment leases for $27,000 
per year . Programming costs have averaged about $30,000 
per year over the last three years. The bulk of the program
ming work is about over and we think that from now on we can 
budget a total of about $35,000 per year for the total comput
er package. While this does not quite qualify as chicken feed, 
we are confident that the system itself will generate sufficient 
specialized wo rk to pay its own basic costs without interfering 

Authors: Clifford D. Stewart heads the design group and 
Kaiman Lee the computer operations at Perry Dean & Stewart 
Stewart wrote on his first brush with computers in 

PIA, July 1966 in an article co-authored by Frank de Serio. 
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with its day-to-day applications to office projects. This annual 
cost, not much more than the gross pay of a hard working 
electrician, could probably be afforded by 300 to 1000 offices 
in the United States. 

The real problem limiting expansion of computer aids to ar
chitects is that not every office is willing to make the ancillary 
commitments, such as the structuring of information col
lected over the years into a useful data base, development of 
more systematic work techniques and more, not less, in
volvement in projects. The factors which have most restrained 
computer applications to systematic design planning are not, 
in fact, technical or procedural, but spiritual and pedagog ical. 
For instance, the power of the computer when applied to ar
chitectural problems allows and promotes a more personal 
and professional relationship between the architect and his 
client. 

Our philosophy on this subject is simple. Since technology 
has created many of the problems that we now face and will 
face in the near future, we must apply technology to the solu
tion we seek. We must then design the "system" which will 
describe, monitor and encourage the complete design of the 
actual projects. In more and more cases the design itself has 
been an inevitable outcome of the program ahd the strategies 
which were developed to perform the design process. The 
key designer of the future may no longer design in the sense 
we have come to know, but will design the system methodol
ogies wh ich, in consequence, will produce good designs 
when applied by others who may not be as talented or ex
perienced in overview and understanding. 

Application of computer technology allows us to develop a 
multifaceted, multi layered approach to design rather than a 
single design philosophy. These design phi losophies can 
then be used as ingredients in the search for a strategy for 
design solution, a process which we call "design for de
sign." We are not stuck with a single "best" design process, 
computer assisted or not; rather, we have a set of possible al
ternative processes which , depending on the criteria for each 
individual project and the weighting of those criteria, can be 
used effectively by the designer. Ultimately, the selection 
among alternatives rests with the architect and the owner. 

What is needed then is a better understanding by the de
signer / user of his own needs and , from this , a better state
ment in more understandable terms of his specification of 





Interactive computer system 

those needs. This specification of the interaction between the 
computer and the designer has absorbed a great deal of our 
energy and is reflected in the usefulness of the computer pro
grams that have been developed. 

We began our computer activities in 1966 on a batch
process, remote-action basis. We filled out input forms, a pro
fessional keypunch operator entered the data on punched 
cards, someone from Design Systems, Inc., a Boston software 
firm, took the program and the cards off somewhere-we 
often thought to a small speakeasy on a dark side street:_ 
knock the magic code, hand in the data and wait. As often 
as not some simple problem arose to queer the entire run 
such as all "n's" being printed as "f's", or a mathematical 
bug that multiplied every number by "O''. 

Our experiments with remote term inals, the next stage of in
volvement, developed imagined and real questions of "is big 
brother working over there or is it asleep?"; "is this the an
swer to my program or someone else's?"; "did it hear 
me?" ; "who put the ham sandwich under the electronic cou
pler?" We decided the best answer was to do everything in 
our own office within the limits of the dollars available. 

Here, as through all of our work, Design Systems played an 
important role . Created by a co nsortium of architecturally, 
mathematically and electronically able young men led by Eric 
Tucholy, Design Systems' sole business is to create computer 
programs and provide computer services for architects and 
others in the construction field. 

Now with all this glamorous equipment sitting right in the 
office, no-wait, full-time use, no meter runn ing to discourage 
the user from creative play, easy to mount tapes, simple in
structions and normal use techniques, we should be beating 
off the crowds of potential users with a stick, right? Wrong! 
The same 20 people who showed an interest from the begin
ning show interest now. This is somewhat fortunate , since we 
have only one work station. The computer is, one way or an
other, permeating all large projects in the office. 

Too many programs 
At first we thought of the computer programs as distinct 

and tailored entities for each specific task. The starting point 
was the normal design process: feasibi lity, programming, pre
liminary design, design development, working drawings, 
specifications, supervision and office management. We speci
fied the numerical/verbal, the drawing and the logic tasks 
for each segment. Our intention was to make each program 
act like a cube which could be connected to another program 
from any of its six faces, a building block system with no ex
pansion constraints . With no trouble at all, we arrived at spec
ifications for some 40 different computer programs. The most 
apparent difficulty was to establish a method to control and 
encourage the logical interface of all of these programs. In 
trying to solve this linkage we found instead that we were on 
the wrong track. 

Rather than innumerable specific programs, various pro
gram types could be grouped into three basic sets: those 
dealing with interactive drawings, those dealing with a system 
of logic, and those in which numbers and words are mas
saged, edited and displayed. In each of these sets there are 
three further possibilities: create something new, edit what 
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may already exist, and store or copy for further work. Just as 
the same pencil can be used to sketch, draft and write specifi
cations, the same computer program can be used in several 
phases if it is general enough and generic to the tasks. 

This simpler understanding of the potentials of the comput
er programs allows a single program, at the same time that it 
is applied to several phases of the design process, to react, to 
reform and to suggest a new structure to that process. We are 
not really yet certain of the complete ramification of this ex
cept that it may be the most valuable result of the entire effort. 

One of the naive syndromes that affects all neophyte com
puterniks is the "name game. " The initials or the con
densation of a word-descriptive title of a computer program 
must, according to the rules of the game, mean something by 
itself. Under this system a program, for instance, to estimate 
the solid waste collection requirements for a series of dwell
ing units must be called " The Rationalization of Applied 
Service Hierarchies," just so the initials could spell TRASH. 

There were numerous, pompous, facetious, blasphemous or 
downright indecent names suggested from time to time as our 
programs developed. About the only remaining vestige of this 
fearsome, if jolly, waste of time is the name of our overall sys
tem . Architectural Kinetics-Man and Machine, or ARK / TWO. 

The programs themselves are all labeled "Comp" (for com
puter) , "pro" plus a one-word description of the task, such as 
Comprowork (manpower allocation), Compronet (critical path 
network) , Comproview (perspectives). 

One of the basic criteria for the operation of our system was 
that it must be used by the designers with a minimum of spe
cial technological training and in as natural and comfortable a 
manner as possible. When a decision had to be made be
tween simple programming and simple operator use, we al
ways opted for the latter. Using the computer work station is a 
simple three-step operation. First the designer logs in by en
tering through the keyboard the job name, his initials and the 
date (so we can properly assign time charges to the various 
projects). This information, along with the drawing number 
and scale, appears on every drawing thereafter. He then se
lects the appropriate computer program from the t itles dis
played on the left screen (screen one) of the work station. Se
lections are made with a special pencil and electronic tablet. 
There is an absolute minimum of typing other than direct en
tering of text. 

Currently we have two data storage disks, each having two 
sides with a capacity of 125,000 data "words" each. We can 
double this 500,000 words with no difficulty except money. 
The four sides are assigned as follows: one side for systems 
programs (languages, editing and basic mathematics) , two 
for operating architectural programs (Comprograph, Com
proview, etc.) and one for " scratch" or what we are used to as 
yellow tracing paper work. 

While the selected program is being activated , the designer 
mounts his data tapes on the face of the machine. Usually 
tape deck one is reserved for the record tape of his last work 
on the project. Tape deck two stores standard graphic ele
ments (SGE's) such as furniture, fixtures, window and wall de
tails, graphic formats and the like. Tape deck three can be 
used as either a scratch tape, a numerical data tape such as a 
complete hospital area program, or as storage for new design 
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Interactive computer system 
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developments which the designer may want to keep separate 
from the previous set. 

Comprospace, the basic graphic program, illustrates the in
teractive aspects of the graphic system. The first selection list 
which appears on screen one is the Master Operational 
Menu. Affectionately called MOM, it is the listing through which 
we select all the subsets of drawings, calculating, zooming 
and so forth. Each subset is represented by a new list, and 
some have further subsets each with a more detailed menu. 
Every subset has an escape back to MOM if we get into trouble 
(very comforting to know "she" is always there). The first task 
is either to call for a drawing which we want to work over from 
our previous tape, or to select the box labeled "Create a new 
drawing." Finding a drawing on tape and displaying it on the 
screen takes about 15 seconds. 

Once the drawing is on the screen, the designer can do a 
number of things with it. He can overlay it with a variety of 
grids, move any part of the drawing, add new lines, add a 
standard graphic element, add notes and dimensions. 

The drawings can be on tape under the original title or, if 
we wish to keep both an original and an edited drawing, we 
can change the name of the new drawing. If not, the new 
drawing will automatically replace the drawing of similar 
name in the tape to keep it up to date. At the same time, we 
can request hard copy of the drawing to be produced by the 
Gould printer. This electrostatic dot printer produces draw
ings or text made up of tiny dots that touch and create lines, 

characters or tones, at the rate of one 8%" x 11" page in less 
than two seconds. For larger drawings we create a punched 
paper tape that is used to run an XY plotter off-line, usually an 
overnight time delay. 

There are two very powerful and flexible subprograms to 
MOM that are worth looking at in some detail because they rep
resent the power and capacity of computers to do valuable 
tasks. Up until now, in the Comprospace program, the com
puter has been acting like a very accurate and high speed as
sortment of pencils, erasers and rubber stamps. 

The "Zoom" subprogram allows us to enlarge or reduce the 
drawing, left, right, up or down at the same or any scale. 
While the face of the cathode ray screen that we are actually 

looking at measures 8" x 1 O", "Zoom" encourages us to think 
of our projects at immense, overall scale, even full size. By 
zooming out like a rising helicopter, we can see and draw the 
entire project in simplified terms. By zooming back into the 
drawing we can work on it at middle scale, section by section, 
and by zoom ing into the drawing further we can design even 
the smallest pieces at reasonable size. All the data entered on 
one scale is available at any other scale, calculated and dis
played with speed and accuracy at any other scale. A 3-in. 
bolt entered at full size is still there holding two pieces of met
al together when the drawing is displayed at the scale of 11,,2 in. 
equals 1 ft and can be zoomed up to, say, % in. scale, exam
ined, changed or repeated at any time with ease. We are not 
sure what effect this capability may eventually have on the 
overall design process, but we can already see how it 
changes a designer's attitudes about the potentials of design 
involvement in very large and complex buildings. 

The Calculate subprogram began as a part of Compro
space to do the dimensioning and multiplication of areas. 



It does that very well. With the pen and tablet we identify the 
end points of a line, and its dimension down to the nearest '!is 
in . is immediately identified, taking into account the scale at 
which the drawing is displayed. Identifying all the corners of a 
space or object produces a similar instantaneous calculation 
of the area, even of complex nonrectilineal configurations 
with 20 or more corners and with enclosed areas which must 
be deducted. By making the linear dimensioning cumulative, 
we can trace the path length for circulation routes, and by ad
ding vertical dimension from the keyboard, we can trace the 
path length for circulation routes. By adding vertical dimen
sion to areas, we get cube calculations. By adding vertical di
mension to line, we can get the areas of vertical p lanes either 
singly or cumulatively. All this may seem of less than surpass
ing value until we consider the number of problems that the 
building industry, of which architects are one part, faces 
today in cost estimating, program area requirements, order
ing of materials, etc., wh ich such dynamic methods of calcu
lation can assist and rationalize. 

The Comprospace program then is a single versatile inter
active graphic program which, among other things, allows us 
to draw any subject at any variety of scales; use standard 
graph ic elements singly or in groups; manipulate and repeat 
parts of the drawing independently; calculate areas and di
mensions; make progress prints; create final drawings. And 
then there are tasks to which it is also being put, each one of 
which could have been conceived of as a separate program: 
lay out sign graphics with automatic spacing and proportion; 
lay out stairs that meet.code and convenience and draw them 
in full detail ; lay out auditoria seating with good sight lines 
and every seat drawn; compare actual areas with program 
areas to pinpoint discrepancies; compare travel distance with 
desirable norms; mapping with " zipatone" patterns for de
mograph ic studies. Th is list is by no means complete nor do 
we have any idea yet of how many different applications exist 
for the program. We do know that we will continue to find new 
applications for old problems and at the same time seek to 
define new problems to which this program can be applied for 
the improvement of our art and our service. 

Getting a perspective 
The other program which we can classify as graphic is the 

Comproview program for perspective drawing. Three-dimen
sional data about a bui lding, a space or an object are digi
tized and entered into the computer storage. Once this data is 
accurately entered, it can be used over and over to create 
new views from any vantage point. By entering the name of 
the object and answering specifically requested data about 
distance and angle of view, we create a new and accurate 
one, two or three point perspective. These are outline per
spectives only and do not have tone or texture, which can be 
added later by the designer. Our equipment is rather small to 
attempt to solve the hidden line problem , so we avoid the 
problem by digitizing the building's four sides and top sepa
rately and combining in the perspective only those parts 
which are seen from the desired vantage point. Therefore, 
three faces at most are usually shown at a time. 

We can enter into the perspective such standard graphic 
elements as cars, trees or people. We can create specific re-

Zoom subprogram allows designer 

to reduce , enlarge 

or work on drawing 

at any scale. 



Interactive computer system 

petitive elements such as window details and wall panels 
which can be repeated as often as required . 

In addition, we can pre-specify multiple station points 
which traverse a given route and display the building from 
specific angles. This series of instructions creates an ·auto

matic sequence of views, as close as 1 in. in distance and 1° 
of angulation, which allows us to drive by, walk up to and 
through, or fly over an object. While the basic intention of this 
program is to let us examine the building from any view and 
select the most telling one for further elaboration in hard 
copy, we have found that by photographing the screen with 
motion picture equipment we can simulate excellent motion 
effects of buildings and sites of great complexity. 

Of the various programs that allow for the massaging of 
data, some are merely arithmetic, such as cost estimating, 
economic feasibility, stress analysis and special analysis of 
elevators. Some deal with words, like specifications, job re
porting and key-word search . One, "Comprograph," deals 
with both arithmetic and words while at the same time provid
ing the major data base for several other more logic-oriented 
programs. 

More than any other single effort, the Area Program for a 
building tends to prE)dicate the design of the building. A well 
defined program is based on careful area study, appropriate 
adjacencies, an understanding of the environmental , func
tional and material quality of the spaces and a reasonably de
tailed estimate of the cost characteristics of each space. This 
establishes the constraints , the potential and the criteria for 
an effect ive design. While it will not guarantee a lively, in
genious and delightful result (fo r these are still human fac
tors) it will prevent a build ing wh ich does not funct ion well, 
costs too much and cannot meet the demands of the futu re. 

We have continually enlarged the amount of data stored in 
Comprograph for each room as our experience indicated the 

need. We now include the fol lowing data about each pro
grammed space: the name of the general functional zone 
(surgery, administration , etc.), the name of the subgroup 
(staff area, social services, etc.) , the name of the space itself 
(radioisotope storage, conference room , etc.), the quantity of 
such similar rooms in the group, the desirable dimensions , 
the required ceiling height and the desired relationship to the 
outside wall (parallel or perpendicular) . Professional cost es
t imators give us the probable cost per sq ft in today's prices 
and we also list pertinent qualities about the space such as 
high utility service requirements , special control utility and 
flexibili ty requirements and the major required characteristics 
such as quiet or social, or connection to outdoor area, or to 
daylight and such . Further, we can assign the space to any 
one of three different development phases. We can edit any 
data of any item of any Comprograph interactively at any time. 

The output is presented in alpha-numeric tabular form, 
each subset complete with its circulation factor multiplied 
through and added, both divided into various phases and in 
total. It is als.o displayed graphically with every space drawn 
to a specified scale and toned to indicate the phasing. 
A " total" block is drawn to scale to illustrate the sum of each 
subprogram and also divided by tone into the' various phases. 

These clusters of spaces in the Comprograph data bank 
become the basic data for the Comprorelate and Comproplan 
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Comprog raph program used for space planning. 

Standard detail can be used at any scale. 

Command to manipulate a subprogram 

moves wall s, adds seats to classroom . 



programs. Comprorelate is a relationship program which pro
duces bubble diagrams based on data entered into a matrix 
which is automatically displayed , one pai r of items at a time , 
from the Comprograph list. In this way, the designer consid
ers the relationship between only two rooms at each time, not 
all 500 or more possible relationships at once. The various re
lationships, represented by numbers from 1 to 10, can be 
based on several criteria. It is very interesting to run a Com
prorelate program for a space list with relationship indices 
based on adjacency, and the same list then based on visual 
connection indices and then on distance or frequency of in
teraction or hierarchy of privacy and so on. The similarities 
and differences between the several bubble diagrams pro
duced for various matrix criteria can be very telling in the rein
forcement or destruction of the designer' s bias based only on 
preconception or previous experience. The architect and 
owner have the opportunity to edit each matrix input , to re
move careless errors and preconceptions which may have 
produced ridiculous diagrams. New diagrams are produced 
in seconds to reflect these changes. By setting certain key 
items in a specific geographic screen position and then allow
ing the computer to set the remaining items, a sense of direc
tion or of geographic planning layout can be achieved which 
is useful in using the next program in the series , Comproplan . 

Of course, the designer and the owner should be com
pletely unbiased in the matrix information they enter. Inter
estingly enough, those designers who have tried to create 
preconceived relationship diagrams by careful juggling of the 
matrix data very often have been foiled by the prog ram , which 
is alert to second level interactions the designer has missed . 

Having arrived at a careful inventory of the ingredients of 
the program through Comprograph and a reasonable under
standing of the relationship between those ingredients 
through Comprorelate, the designer can ask the computer to 
replace the bubbles in the Comprorelate diagram by the areas 
and dimensions stored in the Comprograph data base. This 
program is called Comproplan . The designer can then begin 
to manipulate the individual spaces to abut, to form corridors, 
to articulate interio r spaces or to fi t various attempts at struc
tural or systems modules. While we are not creating the final 
plan at this time, a carefully manipulated Comproplan is re
produced on hard copy for further work at the designer's 
desk; built into it are the appropriate room or space dimen
sions arranged in a function manner and resulting in a known 
and acceptable gross square footage. Many of the basic re
quirements for a successful design result have been assured , 
the process has taken remarkably little time, often less than 
one-third of the time required to achieve the same results by 
hand, and the designer has been able to work wi th severa l al
ternatives out of the perhaps 2000 alternatives that the com
puter has reviewed internally. While our thesis is as yet un
proven , due to limited experience, ou r hopes are st ill alive and 
wel l that intelligent people, competently abetted by the com
puter, can accomplish vast amounts of important work, accu
rately and reasonably , in a relatively short period of time. 

Working with numbers and words 
Not as glamorous, but equally hardworking , are the number 

and text manipulation programs. Number manipulation leads 

in two directions: office management and numerical nodeling 
of program alternatives . 

Office management reports show progress weekly or 
monthly of every project within office; the people who were 
assigned , their hours, the progress against goals and the 
team size required to complete. Manpower needs are devel
oped by project and by task in a time scaled chart to illus
trate, across th e office, the number of individuals by type, 
draftsman , designer, apprentice, and so forth needed for all 
the jobs which we can foresee to be active, say next Sept. 11 . 
Of growing value are the special design strategy matrices 

that help us plot the most useful way of helping the individ
ual cl ien t with a special program on a un ique site or with 
special time requirements by modifying our normal prece
dence schedules. 

Text manipulation deals largely with specification and re
port writing . The computer also allows us to improve the 
product by inserting flags and notes about recent experience. 
We can edit the master copy at any point and to any amount 
of detail. Our system produces hard copy in upper and lower 
case for direct reproduction at the rate of one page every two 
seconds. 

In addition to repetitive and multifaceted tasks like these, 
some of our programs are developed for single purposes . As 
far as possible they draw on the basic graphic, mathematics 
and text programs for support. We can calculate, for in
stance, the most appropriate alternative stair layouts within a 
specific enclosure that meet the floor-to-floor dimensions and 
all applicable codes. We can select one and have it drawn at 
any scale with all the appropriate detail for working drawings. 
In the same way, elevators, sight lines and graphic signing 
are developed , both numerically and graphically. The pro
gram for signage, for instance, has been used to prepare full 
size mockings for testing on the site; it automatically adjusts 
the spacing between letters for black letters on a white back
ground, white letters on a black background or illuminated 
signs. 

Not the least use of the computer for specialized programs 
is a set of calculation models that we call our " What if" pro
grams. For economic feasibili ty of structures from medical of
fice buildings to parking garages, and for program devel
opment from college campuses to medical ambulatory care 
centers, standard models can be adjusted to reflect unique 
user, site or budget characteristics. They can illustrate in sec
onds the dynamic effect of decisions about area, square foot 
cost, interest rate , tax payments . quality, utilization rates and 
so forth. The results are displayed in terms of dollars, area 
program or specification , depending on the question asked. 

Whatever systematic approach to design you choose, es
pecially if it is computer-aided , let it be easy to use. requiring 
little or no training or retracing of reflexes or actions. It must 
be pencil oriented. Beware of manipulations based on in
tellectual d imensioning (move R 2 U 5 Equal X·3). Beware 
of delays in response time of more than 20 seconds for even 
if 200 tasks out of 201 are accomplished more quickly and 
wi th more accuracy than by hand, the single slow one will for
ever discredit your programs and your systems. Beware of in
flexible programs, for designers will throw up their hands if 
they cannot demand plaid column grids, 5° arcs with 300-ft 
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Interactive computer system 

Comproview program for perspective drawing ... 
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radii, or 15 weighted variables in a relationship matrix, even 
though they may, in fact, never use them. 

Since it took five years to get where we are, we must pre
sume it will take five more years to reach the next stage and 
are planning for it now. We feel that at least half the value of 
the ARK/TWO system is in preparing our staff and our data to 
take advantage of stage two of our development. 

On the broadest 10-year view, we can look forward to the 
expansion of the 8-in . screen size to a "plasma" screen less 
than 1-in. thick and covering an entire wall. We can foresee 
dynamic screens, perhaps like the NASA simulator screens, 
in tonal color which accurately create the effects of the fin
ished structure. Laser holography may provide realistic three
dimensional simulation . Data bases, inhouse, will increase by 
a factor of 10 and remote data bases will be enormous and 
easily tapped. All of this will be done with surprisingly modest 
investment. 

On the more short-range scale, we will this year add to our 
system a 30" x 40" plotter, next year expand the number of 
work stations to five. Our data storage can easily be ex
panded from the present half million "words" to a more rea
sonable one or two million. We shall continue to look with 
hope into the telephone connections (Ma Bell willing and 
hopefully able) which can provide swift and accurate access 
to larger data bases remotely located . All of this will cost us 
about $20,000 more in annual lease costs, which we feel will 
be a reasonable tariff to pay for fl system that has already 
proved to be workable ari9 SOIT)e five or six times as useful as 
the one we now have. 

We have been sorely disappointed with response from 
other professionals. University and graduate students have 
been somewhat eager to swap a single specialized FORTRAN 

adaptation of a generally accepted program for our entire 
repertoire . Other offices have shown an interest in using our 
system on their projects as a "free test" of the theories. But 
precious little serious interest has been evidenced by serious 
professionals seriously dedicated to serious application to 
real world problems. Our hope is that such cooperation can 
and will take place. We should at least be able to cooperate in 
the mutual development of a data base. We should at least be 
able to swap nonspecific data oriented programs. We should 
at least try to behave in an adult manner towards each other. 

It is about time that our profession begins to look clearly 
into the mounting problems we will be forced to face in the 
next relatively few short years. It will take an understanding of 
complex problems as discrete, but coordinated, segments. It 
will take a commitment to understanding the meaning of and 
the criteria for social engineering, for biomedical engineering, 
for cybernation , and basically for a scale of excellence which 
we have not yet achieved in modern times. It is not really that 
such a goal is desirable; it is imperative. The choice has been 
taken away from us. The ability to array and interact with not 
only the thousands of conflicting criteria which face us in our 
current practice, but also with the added criteria and param
eters which we will face by absorbing new social and scien
tific responsibilities, will be far beyond the capability of the ar
chitect. We feel that the computer will be our most versatile 
tool in the years to come. 0 
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Software 

So you want to computerize? 

Tell you what I'm gonna do. I'm gonna show you how you can 
control your costs , digitize your drafting , manage your man
power and allocate your areas, all with just the push of a but
ton. Yessir, in a twinkling of an eye, a mere fraction of a par
ticle of a second , Amalgamated Esoteric Electronic Data Ser
vice can free your firm from hours of tedious repetitive work 
so that your architects can spend more of their time creating 
architecture and less of it on busy work. That's what I'm 
gonna do, friend. And you won 't need any special personnel , 
no mathematical wizards, no highly trained programmers to 
make it work, and no complex equipment. No sir. All the pro
grams you'll need to put your firm on stream today, right now, 
are on the shelf waiting for you . Now here's our deal. We 'll 
provide our own tested programs, running in our own pre
cision computer at our Esoteric Electronic Data Center, for 
the low monthly fee of . ... 

Computer service salesmen really don't talk like that, of 
course, but they all do say pretty much the same thing , which 
is basically that they can do anything. The big thing to re
member, however, is that some of them don 't really under
stand architecture, and others do. The ones that do, offer the 
firm that's not ready for its own computer a way to join the 
automation generation . 

You might compare automating your firm to buying a suit. 
You can go for a custom tailored computer set up, just as you 
can buy a custom tailored suit; or you can get one ready 
made off the rack . 

Let 's say you want to put your specification writing on an 
automated .basis. You could , if you wanted , buy or lease a 
computer and then write or buy a spec writing program. After 
writing up a master specification and storing it in the comput
er, you could retrieve the spec, in whole or in part, and edit it 
to fit specific jobs. Then the computer would take the edited 
copy and print out a final copy. 

There is a danger, however, in going this route if your firm 
is really not ready for it. What can happen with people who 
don 't really understand computers is that they get the feeling 
the machines are the answer to everything. So they run out ' 
and get themselves some hardware, which means a large 
overhead right from the start. Their next problem is what to do 
with all this hardware, so they run out and buy some software. 
Software isn 't cheap : a firm can spend anywhere from 
$15,000 to $150,000 a year on software. So there 's another 
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Photos courtesy of Leon Harmon / Kenneth Knowlton, Bell Laboratories. 

big chunk of cash, and if there is not a constant regular de
mand for the computer 's services, it 's a big waste of money. 

That's why firms, even some large firms, share time rather 
than owning their own computers. Time sharing gives the 
same results as owning your own computer, but the computer 
belongs to someone else. You have a terminal in your office, 
use the computer when you need it and pay for what you use. 
But you 're still getting custom tailored specs. 
- And , of course , the salesmen for the service bureaus are 
right: they can do anything-if there 's a program for it. The 
service bureaus have a wide assortment of programs to 
choose from , including ones for writing specifications, esti
mating costs , analyzing structures and mechanical systems, 
keeping books and managing a project or a firm. And even if 



the service bureaus don't have what you need, the program 
might still exist; if it relates to architecture, the chances are 
that it is listed in Computer Architecture Programs, a three
volume set of looseleaf notebooks put out by Boston's Center 
for Environmental Research. Just about every computer pro
gram (over 120) having anything to do with arch itecture 
(there are so many engineering programs that they decided 
not to list them) is documented, illustrated and categorized. 
The programs are grouped by function: Building Type Mod
eling , Information System Analysis, Building Spaces and Area 
Analysis, Space Allocation and so on. The set costs $28, and 
should probably be worth every penny of that to any firm own
ing a computer or sharing time on one. 

Computer time itself is available from a variety of sources. 
There are the service bureaus, who rent their technicians' 
skills along with time on their computers; there are university 
computer centers that have time available, and there are co
operatives-groups of professionals who share programs and 
sometimes equipment. Fees can vary greatly, according to 
services, equipment and even the time of day. 

For the firm that is too small to take advantage of time shar
ing, there are companies that offer " computerized" or " auto
mated" services. Dealing with them is a lot like buying a 
ready-made suit. It is their computer, and it is also their pro
gram and their master specification (to stay with specs for 
one more example). They just alter it to fit you . And, as in buy
ing a suit, if the material is good, the cut is good and the alter
ations are done properly, the end result is good. 

It works like this. You have a table of contents, a key to 
what's in the master spec. When you want a specification 
written for a given project, you look through the key list and 
select the sections you want. From that list, the computer as-
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A conventional photo scanned by a computer and broken up into 
14 different shades of white , gray and black by Leon Harmon and 
Kenneth Knowlton . They then assigned each shade its own tiny 
symbol (telephone, car , airplane). Up close the symbols are seen 
clearly , yet from a distance the photo resembles a regular halftone. 

sembles a draft copy, which you edit and return. They run it 
through ttie computer and the computer prints out the final 
copy, which is sent back to you. 

Other programs for sale 
Accounting and estimating systems are available from sev

eral sources. Computerized cost analysis and estimating sys
tems store vast amounts of material and labor costs to pro
vide the costs for erecting a given building in any local area. 
One accounting system includes a small terminal through 
which entries are made on magnetic tape during the day; at 
night the terminal sends the data to the computer, which pro
cesses it and prints out statements, balances and reports ac
cording to a preset format. 

Other systems provide everything from product data to 
guidelines for running a complete project. For these systems 
the data bank stores product data, indexed and cross-in
dexed by manufacturer, performance and other criteria. The 
computer is used to store and retrieve this data, which can be 
presented on the screen of a microfilm reader or as a hard 
copy from a printer I reader. One system , with a data base of 
5000 products (40,000 manufacturers) , covers all phases of a 
project, providing forms and checklists for programming , de
sign, project management and spec writing; part of the output 
is a list of all appropriate products for any of 115 building 
types. Systems like these are available for monthly or yearly 
leases at around $100 a month; special programs, when avail

able, cost extra. 
Obviously, with systems of this type, there is no such thing 

as an individual solution for an individual problem. There are, 
however, some workable solu tions for the majority of prob
lems faced by the majority of practices, just as ready-made 
suits come in sizes to fit most men. The computerized sys
tems can simplify some of the tasks of practicing architecture, 
and in today's information explosion, the architect needs all 
the help he can get. [CP] 
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Transferring technology 

Computers: new decision 
making tools for managing 
the professional off ice 
Maurice Barron PE 

Can a computer replace a vice president? One consulting 
engineering firm applied its use to internal office 
management and found a data bank for executive decisions 

Every new commission raises the same questions. Will this 
job be financially profitable? Which of my men can best exe
cute it? How many manhours will really be needed to produce 
the drawings? Is it too far out of town for us? Will payments be 
prompt? What happens to these and a host of other factors if 
the owner's basic requirements change; will it still be a 
profitable job or will we lose money on it? 

Accurately making these determinations is supposedly 
what senior partners are best at, but even the most ex
perienced executive's judgment is based on educated guess 
and intuition . The computer can replace this; it can pinpoint 
exactly where to anticipate trouble, and what kind, on· any 
commission. After having used computer analysis in our engi
neering practice, we extended the use of the computer to 
processing all time, payroll and billing records. On the basis 
of this simple, fantastic memory bank of man hours, costs and 
clients, we were able to go one step further and develop 
"Single and Double Random Retrieval Systems" for exec
utive decision-making. The systems are not difficult to under
stand and could be duplicated by any design office. 

Nearly three years ago our firm became the first structural 
engineering organization to join a time-sharing group of 26 
engineers utilizing an IBM 1800 computer. The computer 
originally was for the sole use of the group and was pro
grammed, maintained and operated by an independent ser
vice bureau, Omnidata Services, Inc. 

The engineering programs employed by Omnidata fall into 
one of two categories. If a specific program is requested by a 
member engineering firm and developed by the service bu
reau under the member's annual fee, it goes into the program 
pool which is used by all members and time-sharing clients. If 

Author: Maurice Barron is one of the founding partners of 
Farkas, Barron & Partners, Consulting Engineers. He is a Fellow 

of the American Society of Civil Engineers and was responsible 
for designing the computer programs he discusses. 
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a member firm develops its own program or commissions Om
nidata to custom design it for their exclusive use, it becomes 
a proprietary program that may be used only by that firm. Af
ter we developed our first 30 to 40 engineering design pro
grams, we began to see the untapped potential of the com
puter as a potent office management tool. The problem was 
that there were simply no programs available for the kind of 
cost control and decision-making uses we had in mind. In ad
dition, the existing computer forms were all too complicated 
and confusing for managers of professional offices to use or 
interpret or both. 

As. a first step, we devised simple employee and job data in
put forms that could be understood by anyone from a junior 
bookkeeper or draftsman to a senior partner. A typical job 
data input form contains the appropriate information under 
the following headings: name of project and job number 
(computer code description); client name; fee data-lump 
sum or payroll multiplier; estimated design costs-hours, dol
lars, drawings; and other items such as job location, extras, 
billings and payments (cards 1, 2 and 3). These designations 
may be reduced, expanded or modified by any design office 
for its individual.needs. Many of these items are given code 
numbers and for the job data form, all information is oriented 
to the job as the central reference point. 

To establish simple employee data and weekly time card 
forms, each new employee's number and name are entered 
on the data form with his regular and overtime payroll rate 
(Employee Time Report). Entered after each employee's num
ber on the weekly time card are the project(s) on which he 
has worked for that week, the number of hours spent on each 
project (regular and overtime) and the type of work (Additions 
and Revisions to Employee File). Overhead time such as holi

days, sick time, vacation, etc. are given code numbers and 
also listed (Additions and Revisions to Employee File.) 

When all payroll and job cost records are fed into the com
puter, a host of specially designed programs allows us to print 
out whatever questions we want answered. (The computer 
actually prints our bills to clients and keeps a running record 
of work in progress including total fees due, percentage of 
fee earned, amount billed and amount due.) 

The memory bank of information that any design firm must 
assemble if it computerizes job cost and payroll information 



is, in essence, a documentation of its years of professional 
experience. By devising a simple new set of programs based 
on management criteria, this immense font of knowledge 
and experience can be instantaneously tapped to show 
past performance records on any basis or level. 

Asking the right questions 
A Single Random Retrieval system is used when only one 

management or potential project evaluation factor I criteria is 
called for. For example, we can ask what percentage of our 
current work represents overhead jobs and have our answer 
in 10-12 minutes in both dollars and cents as well as per
centage of the total number of man hours expended during 
any given week. If we find we have a higher concentration of 
man hours for several weeks running on overhead jobs, we 
can adjust the work assignments in the office to better bal
ance our production output. We can also ask the computer : 
on what size projects can we make the most money, and with
in minutes be shown the profit ratio between large and small 
commissions plus the percentage of profit for each job size. It 
can tell the profitability factor on any project based on its ge
ographic location, type, single or multibuilding development, 
whether it is a pile or non-pile foundation, and almost any 
other basic criteria we wish to establish-including which 
clients we are consistently losing money on and even to what 
degree. 

The program can provide analytical performance reports 
on each of the firm's personnel. Since our payroll and job 
costs records are established on a dual project-people, 
people-project relationship, the computer can show all the 
jobs where overtime hours have exceeded X, and the name of 
the job captain on each project. If one or two men's names 
are shown repeatedly they cannot immediately be con
demned as incompetent; only one factor was considered: 
overtime. The results must be reviewed in light of the collec
tive production capability of their design team(s), the nature 
of the projects on which they have worked, the temperament 
and peculiarities of the clients for whom they have worked , 
etc. The excessive overtime factor, in fact, may not be due to 
their incompetence. 

Using only one factor as a basis for judgment can be dan
gerous. Recognizing this shortcoming, we went one step fur-

ther and designed a Double Random Retrieval System 
through which the computer will supply the information on 
two or more sets of criteria and print out a comparison . For 
example, an architectural firm with a similar set of programs 
could ask the computer to show the comparative profit ratios 
of high-rise apartment buildings between 10 and 15 stories on 
the basis of steel-frame and reinforced concrete construction 
methods in the states of New York, Connecticut and Pennsyl
vania. The computer would print out what combination of cir
cumstances and design requirements can guarantee sure-fire 
losses. By fashioning input forms on the basis of architectural 
design elements (i.e., plan shapes, types of exterior faQades, 
foundations, lighting systems, etc.) the Double Random Re
trieval System could determine profitability on the design ap
proach which will best serve the client's needs. It is amazing 
how many professional firms cannot accurately tell how 
their time and money is being expended because they are 
too busy protecting their clients ' budgets. 

As our experience and programs grew, we found it neces
sary to devise an overall Master Control Program-a sophis
ticated directory of our 122 different programs that tells the 
computer which of these programs we want implemented at 
any given time. We now have computerized 396 individual 
building projects. Assembling the data is the most time-con
suming aspect but once this groundwork has been laid, keep
ing the files up to date is a minimum effort. Updating equip
ment is equally important. The machine we now use is a three 
disc drive IBM 1130 32 K computer complete with a Cal Com 
plotter for plotting bar graphs, charts and graphic displays. It 
has automatic correction/omission capabilities; if information 
on a specific employee or project is requested, the computer 
will automatically tell us if it is not in the files. All punching, in
versions and omissions are also accomplished automatically. 

The computer is invaluable to the management of an 
efficient and profitable professional office, but the best ma
chine and programs in the world will not be able to fully ac
count for the last minute innuendoes, connotations, new facts 
and general changes in circumstance that are part of man's 
decision-making process. Only man can make the final deci
sions. What the computer does is to greatly increase man's 

accuracy and enable him to make more right decisions 
than wrong ones. D 



Space planning 

Computer planning 
the community college 
Donald G. Rapp and Dan D. Drew 

The Community College Space Planning (COPLAN) System, 
which the authors have developed over the past two years, 
represents a practical demonstration of computer 
applications to design that was recently used to establish 
a preliminary instructional space requirement study 

The community junior college, a uniquely American institution 
that is quickly becoming one of the most important forms of 
education in the nation, educates thousands of post-high 
school, college level and continuing-education students 
of all ages. Unlike most colleges and universities, the commu
nity college operates at full capacity for 12 months each year 
and, in addition, frequently offers many classes during the 
evening hours. It must participate fully in the urban life of the 
community and still provide .the academic environment nec
essary to the higher learning concepts desired by those who 
attend and support the school. 

In the future we can expect that more and more people will 
attend community colleges; some community residents will 
simply wish to widen the scope of their knowledge, while 
many others are increasingly recognizing the need to attain 
higher levels of educational achievement. Others will be at
tracted to various extra-curricula programs to refine and 
broaden their personal interests. But most important is that 
for many it will be the only form of college education available. 

Because the problems of class and staff scheduling, finan
cial administration and operation, faculty /staff procurement 
and new programs development are the prime responsibilities 
of college administrators, physical expansion programs, 
campus plan programming and other aspects of the physi
cal /academic environment often cannot receive the priority 
and study they deserve. The architect becomes the key advi
sor tci the Community College Board on matters of physical 
growth planning and phasing, building use and expansion, 
and proper space planning. 

The complexity of today's architectural design problems is 

Authors: Donald G. Rapp is a member of the firm Rapp Tackett 
Fash , Architects and Planning Consultants, of Galveston 
and Houston , Tex. Dr. Dan D. Drew is director of the computer 
science program at Texas A & M University. 
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found in the increasing number of requirements that need to 
be simultaneously evaluated: the client's requirements and 
wishes, various long-range planning goals, local codes and 
aspects such as economic feasibility. The computer is the 
logical device to extend the architect's ability of information 
analysis and solution development. Through this particular 
man-machine relationship, the architect (and his client) use a 
properly programmed computing system to increase their 
ability to visualize a synthetic structure of requirement rela
tionships. This structure can be built and rebuilt, and stored 
for later use by the computer. In community college design, 
the client would furnish most of the specific information used 
by the computing system while the architect would use his ex
perience to "guide" the computer in structuring and estab
lishing relationships among the pieces of data. 

The Community College Space Planning (COPLAN) System is 
a group of computer programs we created to process and 
organize a large amount of information and make it available 
in easily usable formats. 

The first phase, COPLAN1, is used during planning and pro
gramming, and in some cases in the early stages of schematic 
design. With information supplied from each academic de
partment of the college, it makes use of basic data such as 
projected full-time equivalent (FTE) student enrollment, an
ticipated contact hours per FTE, department operational 
hours and space utilization desired or anticipated. Using the 
policies of the college as a guide, the departmental data is 
processed and organized as parameters to guide the archi
tect early in the design process. 

COPLAN2, the second phase, is based on fewer assumptions 
due to the more precise information gathered during the early 
stages of programming and design; students and contact 
hours are determined more accurately, results of departmen
tal crossover studies are carefully analyzed, class size ranges 
and area factors are studied in greater detail. This gives a 
more accurate definition of the design parameters earlier out
lined by elements of COPLAN1. The COPLAN2 phase will also ac-

. count for such ancillary areas as maintenance, structure and 
service/support, along with other items of the college growth 
pattern in projecting space requirements for the school. 

Available for use by others, planning by the COPLAN System 
is determined by the computing hardware available to the ar
chitect. Generally, two methods of use are found to be most 
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popular. One economic method is that of remote processing 
in which information is gathered on special forms, punched 
into cards, and run on a computer at any service bureau sell

ing the services of a computing system that can process data 
with the COPLAN System. Output is on a high-speed printer, or 
a plotter, and is used by the architect at his office. Additional 
"runs" can be made in the same manner with new, changed 
or additional data. 

The second method is that of establishing a "conversa
tional," or interactive, mode of commun ication between the 
user (architect/client) and the computer. This is accom
plished through a typewriter terminal in the architect's office, 
through a computer's console typewriter, or through the 

use of an interactive display system composed of a cathode 
ray tube (CRT) display screen, lightpen and / or keyboard . 

With a display screen, the user can supply information and 
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guidance parameters directly in response to the computing 
system's COPLAN instructions. Computed data can be dis
played in written and / or graphic form and can be altered as 
desired by the user with the lightpen or keyboard . In
stantaneous answers are supplied to questions and immedi
ate evaluation of all specified parameters is available in this 
type of COPLAN system user-computer interaction. It is pos
sible to examine many solutions in a short period of time and 
to perfect the desired one(s) to satisfy many of the cl ient's 
original needs and desires. Each variable can be examined 
singly or in combination with others as part of the entire con
cept, and each solution can be stored by the computing sys
tem to be printed or drawn on suitable hard-copy material for 
later use . 

In recent years, architects and engineers have been aided 
by the development of computer-oriented systems that ana
lyze and predict lighting levels, power, heating and cooling 
requirements, that analyze structural designs, test load ing 
cond itions, and predict crit ical structural members. Architects 
have benefited specifically with the project-cost and time-ac
counting systems; specification writing programs; cost pre
dicting routines; geographical , geophysical and census data 
analysis systems; and economic feasibility analysis studies. 
Practical attention is currently being focused on development 
of systems to aid the design processes. Systems for relatio_n
ship study of design elements are already being used by sev
eral firms, graph ic communication techniques are being de
veloped to give the architect greater ease in communicating 
with the computer, and many smal l design-oriented prob
lems are being so lved through automatic data processing. 
Through the application of rat ional methods of computer 
technology to architectural design problems, as demon
strated with the COPLAN System, the potential of the architect 
is increased, his design solutions become more thorough, 

and service to his client is improved. D 
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Computer simulation: 
a realistic assessment 
Vladimir Bazjanac 

Computer simulation is a valuable tool in architectural 
and urban design for predicting and evaluating performance 
but there can be unexpected pitfalls, costs and results 

Simulation had been used in architecture and urban design 
long before the invention of the computer. Perspective draw
ings, architectural models, simple methods of cost computa
tion, project scheduling, etc., are nothing more than simula
tions of some aspect of a building. They are used to predict 
and evaluate its performance. While perspective drawings 
and architectural models are still quite satisfactory tools for 
experimentation with form, something more accurate is need
ed for prediction of economic and functional performance. 

Few designers have an opportunity to build prototypes or 
fu ll-scale mock-ups and conduct physical experiments. Even 
when they do, such experiments are limited only to a fraction 
of the total building . Full-scale physical experimentation is 
hardly ever possible: its cost is prohibitive, its duration too 
long, and it is nonrepetitive (a new mock-up has to be built for 
every experiment) . Digital computer simulation can be an aid 
to architectural and urban design because these design sys
tems have one common characteristic: changes take place in 
time. Such systems are called dynamic, and this article is lim
ited to simulation of dynamic systems. 

Standard classifications of simulation models, based on 
techn ical characteristics of models, are not convenient for 
design simulations. A better classification would be problem
oriented: (1) accounting models; (2) models of functional per
formance; (3) visual simulation models; (4) residual models. 

Accounting models are essentially models of economic per
formance, with money as the basic unit of measurement. 
Their operation generally centers around discounting proce
dures. Such models are essentially deterministic; that is they 
have unique outcomes for a given set of inputs. They usually 
generate exhaustive information which has to be displayed in 
its entirety to be fully understood. 

Author: Vladimir Bazjanac teaches in the Department of 
Architecture , University of California, Berkeley. Thi s artic le is 
adapted from a paper he presented at an April 1970 
conference at the University of Kentucky School of Architecture . 
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A typical example of such a model is the office building 
height simulation developed in the Houston office of Caudill, 
Rowlett, Scott. It simulated the economic performance of 
various heights of office buildings proposed for the same site. 
Performance of the building was judged on the basis of the 
rate of return on the investment as a function of its engineer
ing economy characteristics, construction and operation 
costs and building efficiency. The output contained a table 
comparing total building cost, construction cost per sq ft, to
tal project cost, equity required to secure mortgage, and the 
percentage of return on the investment for each simulated 
building height. 

Models of functional performance are essent ially non-nu
merical. Their operation centers around the change in state 
of the model and the manipulation of essentially non-mone
tary entities. They are mostly stochastic (contain a probability 
function) and are frequently dependent on simulation of hu
man behavior. Such models generally require sizeable input 
information and very sophisticated display of output for easy 
comprehension. 

One of the many examples of this type is the simulation of 
an industrial parking structure in Indianapolis by Eli Lilly & 

Co. The model was set up to see if a proposed parking facility 
could be vacated into the surrounding street system within 15 
minutes. It simulated the arrival of employees in the garage, 



their movement to their cars and the movement of cars 
through the garage to the exit, all according to rules deter
mined by the design of the garage. The model reported 
through time the number of people and cars at locations of 
interest. 

Visual simulation models simulate the visual experience of 
movement through space. They use graphic outputs as the vis
ual experience of movement simulated through a succession 
of individual frames. They are essentially deterministic and re
quire very expensive hardware. Many visual simulation mod
els from other fields are very well known. A typical one for ar
chitecture and urban design is Peter Kamnitzer's Cityscape. A 
configuration of buildings is read into the model and move
ment through space defined by these buildings is simulated. 
The output of the model is an illusion of movement through 
actual space. 

Residual models defy definition. They do not fit the 
definition of any single model type, are nonconformative and 
always represent an unorthodox description of the real 
system. 

The best description of a residual model can be given 
through an example originated by Horst Rittel of the Univer
sity of California in 1963. Characteristics of typical housing 
units are described mathematically as a set of constraints, 
with site restrictions and the zoning envelope for a given site. 
Combinations of units that satisfy the constraints are gener
ated at random. Such a solution is quite primitive, but the de
signer can immediately judge whether it contains potential for 
further design elaboration and development without the help 
of the computer. If not, the solution can be discarded and a 
new one can be generated at random at very low cost. 

Quite a few simulation models related to architectural and 
urban design have been developed in recent years, but few 
are reported. When they are, they tend to appear in non-ar
chitectural sources, and tend to be reported primarily from 
the technical point of view (as a demonstration for a particular 
language, documentation of a particular written routine, etc.). 
When described in architectural publications, they focus on 
strategies for simulation rather than on successful experi
ments. Simulation efforts, however, must be analyzed from a 
practical point of view to find out how accurate such simula
tions tend to be, how practical they are and what they cost. 

Accuracy depends on reality 
Every simulation model is developed on a set of assump

tions and contains a series of simplifying conditions. This lim
its the problems the model has to deal with, so that it can be 
made operational. In other words, the mathematically unclean 
systems have to be transformed into mathematically exact 
models. But no matter how logical and consistent assump
tions and simplifying conditions may be, in most cases they 
reflect the real condition inaccurately. Their fallacy is often 
the reason the real condition of the simulated system cannot 
be recognized in the output of the simulation model. For ex
ample, in the simulation of the industrial parking structure, 
employees are assumed to leave their working stations ac
cording to a stable pattern . In reality, employees are always 
trying to beat the system according to their continuously ac
quired experience. Thus, they actually arrive in the parking 

structure in different and ever-changing patterns. Since the 
pattern of arrivals is a variable of major importance in deter
mining the sequence of processes in the garage, this crucial 
assumption in reality eliminates the possibility for accurate 
simulation. 

In order to make the model operational, additional sim
plifying conditions frequently have to be assumed as the mod
el is developed. This is sometimes done to such an extent that 
it is no longer possible to achieve initial objectives. If the 
problem is redefined according to the capabilities of the mod
el, it may become so oversimplified that it may be of no con
cern to the client. 

Data describing phenomena influenced by human behavior 
is unreliable. Human behavior changes in time, and even 
when it results from high quality observation and analysis, 

such data is collected by amateurs, without proper sampling 
and analysis; sometimes, in lieu of any feasible source for 
data collection, it has to be fabricated . 

Validation of models can be very difficult. It requires 
records of performance of an actual system to which the per
formance of the model is compared. Such records sometimes 
do not exist, simply because no actual system suitable for 
comparison exists, or because it is not possible to record its 
performance. Validation then boils down to a confirmation of 
someone's intuition (usually the model designer's intuition) of 
what the actual performance of the system should be. Too 
frequently, the process of validation ends as soon as the in
tuition is confirmed for the first time. 

A major obstacle is economics of simulation. Model devel
opment, programming, validation, sensitivity analysis and out
put analysis require high skills, and specialist's salaries by far 
surpass salaries of architectural designers. Serious data col
lection efforts tend to be very time-consuming and usually re
quire ample staffing, unless data comes from in-house 
sources. Interestingly enough, the cost of machine time is 
very rarely considerable when compared to other costs of 
simulation. Simulation projects usually take a long time, and 
the total cost becomes substantial, frequently far beyond 
original estimates. 

The cost of simulation for its largest part represents an im-
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mediate cash outlay (because of the cost of salaries), which 
places an undesirable burden on organizations operating on 
low marginal profits. Unless the simulation project is funded 
separately (outside the standard architectural fee) it consid
erably reduces the profit of the organization. Frequently, it 
has to be funded as "office research" and charged against 
profit from projects which have little to do with the simulation. 

At the beginning of a simulation project, relatively little con
sideration tends to be given to increasing cost. As the cost 
keeps rising beyond original estimates, additional cost con
trols and restrictions are introduced, most often in the form of 
cutting all procedures not absolutely necessary for process
ing the simulation. Such cuts are likely to affect validation and 
sensitivity analysis first, resulting in acceptance of models 
insufficiently validated. 

Simu lation models related to design tend not to capitalize 
on repetit iveness, the most essential characteristic of simula
tion, even when they are generalistic enough. Preparation of 
input describing a new set of conditions is usually very costly 
and time-consum ing. Furthermore, architectural and urban 
design problems seldom offer continuous opportunities for 
repeated use of the model. 

Design solutions, which the model is supposed to aid, 
sometimes change so fast that the model cannot keep up with 
the change, and simulation sometimes ends up trailing the 
development of the design . For simulation of the industrial 
parking structure, a new set of input data has to be prepared 
for every alternative design solution, describing its layout and 
the pattern of movement through it. This constitutes the larg
est part of the whole input and its preparation is very time
consuming. A team of designers can produce new design so
lutions faster than new input can be prepared. This, of 
course, becomes more drastic if the model itself has to be 
modified to meet the new set of conditions. 

Are simulations practical? 
Appropriate use of the model requires understanding of the 

simulation on the part of the user (especially a full under
standing of all underlying assumptions and simplifying condi
tions) . This means that it is sometimes necessary to train the 
designer, which is often impractical: he has little time to spare 
for training, does not feel the need for training , or tends to ar
gue about the model rather than learn. Without the proper un
derstanding of the model, the designer is liable to misinterpret 
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received information . He is likely to read in it more than there 
is to it, usually reflecting his own image of what the model 
ought to do. 

What benefits can we expect from simulation in archi
tectural and urban design? It appears that its greatest value is 
educational-those involved usually learn more about the 
problem than they otherwise would. It helps to develop a bet
ter understanding of how the actual system works, and 
deficiencies and inconsistencies in design solutions are de
tected . It is a valuable aid to thought. Since simulation experi
ments are not plagued by fear of failure, simulation tends to 
encourage the investigation of alternatives which appear to 
be risky. 

Its value as a tool for prediction is somewhat questionable. 
Quantities in simulation outcomes cannot be expected to 
match the reality exactly because the models are rarely accu
rate enough and the reality is continually changing. Design
ers in need of exact quantitative information as the basis for 
decision-making cannot really depend upon predicted values. 
Such prediction is useful only if supported by an under
standing of its probability . 

One interesting trend is that some large corporations are 
trying to break into the" urban market" by offering simulation 
services. Architectural offices increasingly tend to embark on 
simulation projects with the rationale that simulation capabili
ties will make them more competitive on the job market. Thus, 
simulation is becoming an important element in marketing. 

It appears that quite a few architectural offices are willing to 
start simulation projects with very little understanding of what 
they are getting into . They acquire experience as projects de
velop, which is a very expensive way of learning. Perhaps 
they could reduce their mistakes and get more out of simula
tion if they exercised more caution at the beginning of the 
project. 

Here are a few practical hints to consider when faced with a 
problem which looks like a simulation problem: 
1. Investigate alternatives before committing to simulation. 
2. Be modest about expected benefits and generous in esti
mating cost, then evaluate benefits versus cost. 
3. Secure independent funding for simulation. 
4. Keep the model as simple as possible; a more complex 
model of a system does not necessarily yield more accurate 
results . 

5. Expedite input preparation as much as possible. 
6. Automate output analysis as much as possible. 
7. Secure continuous interaction with the user of the simula
tion from the beginning to the end of the project. 

What can we expect in the future? New technology (larger 
and more sophisticated computers) is not likely to cause ma
jor breakthroughs in simulation techniques. Most useful 
achievements will probably be limited to new developments in 
simulation languages. A capability for interactive modeling 
would aid feedback and improve model design. A truly graph
ic simulation language could perhaps simplify simulation in 
architecture and urban design and so reduce its cost. The 
greatest improvements, however, should take place in the 
thinking processes and use of what is already available: more 
thoughful use of simu lation and better reporting of what has 
been done. D 
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Interior design 

Designer's utopia? 

Several interior design firms are using computer programs 
to collate and store the growing amounts of information 
necessary for space planning, and to produce working 
drawings, specifications, cost estimates and purchase orders 

"It's not the nature of design," states Larry Lerner, "to pick 
one from co lumn A and one from column B. We're go ing to let 
the designer use this machine the same way he uses his pen
ci l, line by line, curve by cu rve." Lerner of Saphier, Lerner & 

Schind ler (SLS) has been involved with computers for the last 
eight years, exploring the ways a computer could make de
sign and production more efficient. Lerner's first contact with 
a plotting computer was wh ile doing a job for NASA where a 
plotter was used for drawing weather patterns. The use of a 
drafting computer seemed a logical way to eliminate the 
tedious repetitiveness of working drawings, insure their accu
racy and deal with the increasing shortage of draftsmen. 

For Lerner it was necessary to look beyond the immediate 
problem of dealing with the objections and fears of the drafts
men who would need to be retrained to use a computer in
stead of a penci l, and of investing time, energy and money in 
developing programs with little return on the investment until 
the programs were worked out. The programmers initi ally 
hired by SLS were incapable of producing a software pro
gram for architectural drafting. Lerner fi nally hired an archi
tectural graduate who had a knowledge of both languages. 
Three years later, with most of the program worked out, and 
the personnel retrained, the computer is showing its poten
tial. Drawn and stored in three weeks time were 109 floors 
of an office build ing. 

The cost of buying and maintain ing such equipment was 
prohibitive even for a large firm like SLS and in 1966 the firm 
joined Litton Industries which could provide the financial se
curity for SLS to purchase the equipment. The equipment 
purchased was a Xynetics 1000 automated drafting system . 
With some initial hesitation as to whether or not the draft ing 
mach ine could perform in the way SLS hoped, it was decided 
to invest only in the outpu t equipment. A temporary input sys
tem-an X-Y axis from which a d rawing can be coded-was 
invented by Lerner. A continually expand ing symbol book 
contains various fixtures and frequently used configurations 
of furniture, walls, doors, etc. that are stored in the com put-

84 Progressive Architecture 7:71 

The Xynetics 1000 computer (above) in operation at the 
New York offices of SLS. The drafting arm with four drawing 
points moves by electrical impulse through a 
magnetic field . The drawing (opposite) done by the computer 
is reproduced at the same size as the original. 
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Designer's utopia 

er's data bank. Any item to be drawn is located by its coordi
nates, the code for the object or configuration is given at the 
scale it is to be drawn. For repetitive fixtures-like lighting 
grids-it is necessary to give only one location point, the sym
bol code, the on-center spacing, and the total number of 
fixtures. Cards are keypunched and the machine draws out 
the given information. 

The drafting arm is a square box 4" x 4" with four pen 
points. The arm floats on an air cushion above the paper, 
eliminating friction, allowing high speeds and acceleration . 
Movement of the arm is by electrical impulse through two 
magnetic fields, one in the drafting arm, the other the drafting 
table. Since there are no mechanical parts in the movement 
of the arm, there is an accuracy of 0.005 in . 

Now that the output has proven satisfactory for SLS, the 
next piece of equipment to be acquired will be an electronic 
digitizer for input. The digitizer, an electronic grid screen over 
which the drawing is laid, will eliminate the necessity of hand 
written manual trans lation of the drawing. By touching a coor
dinate point with the light pen and then a symbol, the informa
tion is stored directly in the data bank, eliminating the whole 
keypunch operation . 

In addition to using the computer to draft, SLS has a num-

ber of other programs that are routinely used for space plan
ning. Traffic studies, which include the communication of 
people and the flow of paper and information , are used to de
cide the adjacency of departments. Given the necessary sq ft 
required for departments and the sq ft of each floor, the com
puter will lay out the required areas, keeping track of the left
over square footage. An optimization program-a method of 
showing any number of space planning alternatives-is now 
in the developmental stages. Lerner does not feel that this 
program is sophisticated enough to be a useful tool yet. 
People can still do better than the machine. 

Programming for the individual 
Drafting computers are one tool for eliminating repetitive, 

time-consuming work in the design process. The growing size 
of offices, the increasing complexity of the organization and 
the specialization of work has increased the amount of infor
mation necessary to the designer. It is no longer possible for 
a designer to keep track of, or order, all of the requirements 
which affect the design . The most rapid and efficient means 
of collecting, storing and manipulating this information is by 
computer . 

Flow of information and communication are two aspects of 

With the resul ts of the adjacency analysis , the designer 
at JFN begins to translate and order the working patterns 
of an organization . In the drawing below, each number 
represents an individual: large groups are departments. 



computer programs used by JFN and Herman Miller, Inc. 
JFN, a space planning firm in New York City, has on-line ter
minal access to the llT 360 system. The three programs cur
rently in use are a workplace evaluation , an inventory file 
and traffic (adjacency) studies. The workplace evaluation in
volves a questionnaire structured to allow different types of 
questions depending on the client's requi rements. Its objec
t ive is to determine what the work of each individual is and 
the spatial and equipment requirements for doing it. The in
formation is summarized by the computer for each individ
ual, and can be printed out in any number of ways-by indi
vidual , by organizational level or by departments. The in
ventory file at the beginning of a job is a summat ion of the 
client's existing equipment-where it is, what it is, manufac
turer, color, material, cost, etc. 

As the job progresses, it is decided what equipment is to be 
kept and the file is updated. New items to be purchased are 
added with the same descriptive information and from this up
dated file purchase orders are written. Summations of in
ventory can also be called out in the same ways as the work
place program . The third aspect of JFN's computer use is the 
adjacency study used to help establish spatial organization. A 
questionnaire given to each employee asks for a list of those 
people with whom communication takes place, whether this 
person directs your work or you direct his, the frequency of 
contact , and its relative importance. The computer first prints 
a listing for each individual, then subsets (groups) and sets 
(departments). What eventually emerges is a schematic of the 
working organization which is often different from the appar
ent bureaucratic hierarchy. 

The Decision Resource Service (DRS) of Herman Miller, 
Inc . offers two of the same programs as JFN-communication 
and equipment analysis-to managerial consultants, archi
tects and organizations. One pecu liarity which has turned up 
in the communications programs of both firms is the non
communication of individuals who should be communicating; 
an advertising sales manager and the vice president of sales 
is one example. Most organizations are receptive to learning 
about this kind of lapse; some are not. The interior designer's 
role, once limited to working with in the client's program , has 
now expanded to writing the program based on an evaluation 
of the client's needs. The communication and workplace pro
grams are two tools, but both, done at one point in time, be
come static representations. JFN wants to eventually elimi
nate itself as designer and teach management to use the 
analysis as a tool to re-evaluate the organization every six 
months to a year. DRS, which already offers its services to 
management, feels that at the cost of $15 per person, it would 
be reasonable to run a re-evaluation every year. 

For Larry Lerner the ultimate utopia for the designer is the 
cathode ray tube. With this device, the designer, using a light 
pen, draws a perspective of what the space will look like, in
cluding color, texture, furniture , hardware and fixtures. The 
computer , with a data bank of necessary information, recog
nizes the images that are drawn . From that point the comput
er does working drawings, purchase orders and cost esti
mates. But then, someone will have to spend several years or 
more putting all the information into the data bank, so he can 
then push a button and get it all back. [SLR] 

The DRS drawings represent 1) the inter-departmental 
structure, 2) the internal organization of one of the 
departments. and 3) the small work groups in a department. 
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Architectural education 

Structuring a new vision 

Training students to solve universal problems rather than to 
learn a preset patJern of design solutions is the goal at 
Buffalo; where systems analysis has replaced old paradigms 

If life in recent years has done nothing else, it has introduced 
society to the critical need for an expanded vision . Old para
digms (example, pattern, model-the term has old meanings 
but newly expanded usage) in education, art, law, psychology 
and a host of other disciplines, are being challenged. Con
servation and ecology, with their demand for a wider vision , 
have finally become respectable. The search for solutions to 
social and behavioral problems reveals the need for aid from 
sources formerly preoccupied with narrow fields of practice. 

The strongest challenge to the current paradigm of archi
tectural education (and, therefore, practice) has been 
mounted by the joint efforts of John P. Eberhard, dean of the 
new School of Architecture and Environmental Design of the 
State University of New York at Buffalo, and Michael Brill, 
chairman of the Department of Architectural and Urban Sys
tems. Eberhard says architects, as we traditionally have 
known them, will become obsolete if their method of practice 
remains unchanged. He does not make the statement lightly, 
but believes that a natural progression of historical events 
justifies such a pronouncement. 

Two early forces, Eberhard says, upset the very core of the 
architectural establishment. The first was the revolution of the 
Bauhaus which, he thinks, was more important in its destruc
tion of the historical basis of rules of design than it was in pro
viding a well ordered substitute. After it, the architect could 
no longer bask in the comfort of historical precedent; his edu
cation could no longer be that of the obedient disciple sitting 
at the feet of a master, not if the master stressed the value of 
individual creativity and encouraged the exploration of new 
directions. 

The other force can be traced back to the large-scale orga
nization of scientific inquiry that resulted in the production of 
the atomic bomb. It formalized research and development 
and proved that it was possible to organize the processes of 
invention to attain a specific result. This new insight precipi
tated a profound shift of attitude about modes of thought that 
applied to all processes of invention and discovery. From that 
time clients gained a new appreciation of the validity of hard 
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facts, and were less willing to look to the intuitions of ego
oriented form givers as the determinants of building needs. 

A third force has recently emerged, Eberhard believes, in 
the body of a new generation of students who are seriously 
challenging the established methods of architectural educa
tion . Many of them see a world whose institutions and sys
tems no longer respond to what they see as the appropriate 
needs. They see a world of environmental decay whose dis
ease seems to spread unchecked. They question the justness 
of a society that has become incapable of curing its ills, and 
realize the education they have traditionally been offered 
cannot equip them to meet the challenge of building a better 
world. They demand, sometimes without having a clear idea 
of exactly what they want, an education of social relevance. 
Architecture students today know that the study of designing 
bu ildings, in itself, cannot prepare them to cope with the 
growing problems of environmental decay, that a much 
broader vision must be incorporated into their training. 

The AIA became aware that the educational programs 
being offered in most architectural schools provided in
adequate preparation for professionals to wrestle with these 
problems. It commissioned, and published in 1967, A Study of 
Education for Environmental Design by Robert L. Geddes and 
Bernard P. Spring of Princeton University. The "Princeton Re
port," as it has become known, was not well received by the 
profession because it proposed a broad program for the train
ing of professionals without defining them as future "archi
tects." The report established 216 tasks appropriate to 
the total task of environmental design . Because no single 
school could train professionals in all these essential tasks, 
the problem of organizing a school under the guidelines 
set forth in the report became one of where to place em
phasis. The School of Architecture and Environmental Design 
at Buffalo has made a choice of emphases, and it has begun 
operation within a phased program of development. 

To understand how Eberhard proposes to meet this chal
lenge, he suggests looking at the following least used 
definitions of several terms in the Random House Dictionary 
of the English Language: architect ... (3) the deviser, maker 
or creator of anything: "the architects of the constitution"; 
architecture ... (3) the action of process of building; con
struction; education . . . (3) a degree, level, or kind of school
ing: "a university education"; system ... (3) an ordered 



and comprehensive assembly of facts, principles, doctrines, 
or the like, in a particular field of knowledge or thought:" a 
system of philosophy"; technology . .. (4) the sum of the ways 
in which social groups provide themselves with the material 
objects of their civilization. The first-listed definition of archi
tecture is "the profession of designing buildings, open areas, 
communities, and other artificial constructions and environ
ments, usually with some regard to aesthetic effect. " Eberhard 
feels that this definition accurately depicts the direction of ar
chitectural education over the past 50 or 60 years. The third 
or fourth definitions are the ones with which he prefers to de
scribe a new direction. They represent the thrust of his 
school , especially the graduate program. 

Continuing education 
In general terms, the School of Architecture and Environ

mental Design at Buffalo is made up of three main programs. 
Continuing education is the first, taught through the Millard 
Fillmore College, which has been made an extension of SUNY 
at Buffalo. This course is the nearest to conventional archi
tectural education. The program, under director Richard K. 
Chalmers, draws students from diverse backgrounds. It in
cludes, among others, those who, having chosen to go di-

Drawings: George Fricke 

rectly from community colleges to work in architectural firms, 
now wish either to continue their training or to work toward a 
B. Arch. None of the programs at Buffalo is oriented to the 
goals usually associated with architectural education . Archi
tectural registration is not the end to be achieved, although 
the student may choose programs recognizing that as his 
goal. A broader vision is encouraged through exposure to the 
undergraduate and graduate programs. 

Undergraduate 
Ibrahim Jammal, chairman of the Undergraduate Program 

in Environmental Design , has developed a course outline for 
that curriculum . It is a new paradigm. Employing components 
of economics, behavioral sciences, political sciences, sociol
ogy, technology and other fields, the interdisciplinary nature 
of this schedule is unlike any previous pattern . Emphasis is, 
again , on providing students with basic skills with which they 
develop an ability to carry out the systematic solutions for 
problems (see chart, next page) . 

Graduate 
Both of the preceding programs, however, get strong im

petus from work being done at the graduate level , under the 
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Structuring a new vision 

direction of Michael Brill. The graduate program, as might be 
expected, is entirely unique. The student in graduate level 
work is referred to as a Research Associate, a term more de
scriptive of his activities. Unlike usual graduate students pur
suing designs of theoretical buildings or communities, the as-

sociates work on actual projects through research-based or
ganizations. The original, most established group is called 
BOSTI (Buffalo Organization for Social and Technological In
novation, Inc.). BOSTI and its alternatives are non-profit corpo
rations and, in effect, are the graduate school. Conceived as 
a practicum in which interdisciplinary teams experience the 
actual pressures of problem solving for a real client, BOSTI 
selects projects under the following criteria : 

Undergraduate curriculum, School of Architecture 
and Environmental Design 

1. The project must clearly demonstrate the interrelatedness 
of systems problems, thus representing an educational op
portunity for all the staff. Fall semester 

General courses and prerequisites 

Intro. to environmental 
design (Ill) 

Environmental perspectives 

Graphics & communication 

Qualitative and quantitative 
analysis (I) 

Elective 

Proximate environment 
(studies/ problems/ reading) 

Environmental lab (I) - with 
3-week problems/ orientation 

Reading 

Elective 

Elective 

Regional environment 
(studies/problems/reading) 

Reading 

Environmental lab (111)-with 
3-week problem orientation 

Elective 

Elective 

FINALIZE C. 1.P. 
WORK PROGRAM 
REQUIREMENTS 
ANO DETAILS 

WORK PROGRAM 

DESIGNATE TOWN 
PERSONNEL WITH 
FORMAL RESPONSl
BILITV FOR LIAISON 
8 ORGANIZATION OF 
SUPPORTING WORK 

ESTABLISH C. 1.P. 
PROJECT WORK 
PROCEDURES ANO 
SCHEDULE 

RECOMMENDATIONS FOR DE VELOPING A 
CAPITAL IMPROVEMENTS PROGRAMMING 
PROCESS FOR THE TOWN OF AMHERST, NEW YORK 

BOSTI 
3423 BAILEY AVENUE 
BUFFALO, NEW YORK 14215 

Spring semester 

General courses and pre
requisites 

Intro. to environmental 
design (112) 

2. The project should offer the opportunity to contribute sig
nificantly to the real-world reso lution of a sociotechnical 
problem rather than be limited to a paper study. 
3. The project should lend itself to relating technical concerns 
to the satisfaction of human needs. 

Environmental structure 
(proximate/communal/regional i 

During the first 18 months, BOSTI has had 35 projects with 
such diverse titles as "Land Evaluation Analysis for Lease Ne
gotiation" (for the Seneca Nation of Indians), "Study to Im
prove Performance of Teacher Education Facilities" (for the 
U.S. Office of Education , HEW) and "User Requirements 
Analysis for Operation Breakthrough Projects" (for Boise
Cascade Corp.). 

Qualitative and quantitative 
analysis (II) 

Elective 

Elective 

Communal Environment 
(studies/ problems/reading) 

Environmental lab (II) - with 
3-week problem orientation 

Reading 

Elective 

Elective 

Environmental dynamic.sand 
change 
proximate/communal/ regional 

Theories of intervention 

Environmental lab (IV) - A 
semester-long problem com
bining proximate, communal 
and regional concepts 

Elective 

1969 SUPERVISOR'S 
REPORT 

PREVIOUS FISCAL 
ANALYSES AS 
AVAILAB LE 

According to Terry Collison, sosT1's general manager, BOSTI 
is not only self-supporting, but pays salaries to the staff , mak
ing outside work by the student, often a divisive force , unnec
essary. This feature also makes the most of the teaching staff , 
since their teaching and working duties are one and the 
same. Much of the course credit for work done at the gradu
ate level is given for this actual project experience, with other 
courses making up the balance. 

An alternative, not a substitute 
Methods of arriving at the concise statement of the problem 

are some of the tools to pe provided for the new profession. 
Closely related are the evaluation techniques for measuring 
alternative solutions, testing them for their appropriateness to 
the problem. The fact that BOSTI is performing a rea l function 
for real clients makes invaluable feedback possible; sosT1's 
thrust makes it imperative. The whole approach to a design 
solution is seen as a circular, rather than a linear, path. 

Questions, fears and outright rejection are to be expected 
to greet the Buffalo effort. After all , it is proposing to change 
totally a pattern of education with which the majority of prac-
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"WHISPERING DOWN THE 

·~~~E~Tsl~,\~~~hlZATION 
•IT'S LIKE PLAYING 

WHISPERING DOWN THE 
LANE WITH U. N. DELEGATES 
WITH OUT TRANSLATORS 

•NOW THE PROBLEM OF 
TRANSLATING EACH ELEMENT 
INTO THE NEXT ELEMENT ~ 
EFFECTIVELY IS ENORMOUS \!! 

" 

ELEMENT TRANSLATION 

~ROCESS 

~LEMENT 
B 

•EACH INEFFECTIVE 
TRANSLATION IS 
MAGNIF IED IN 
GEOMET RIC 
PROPOfHION 

In a study to improve performance of teacher education facilities 
for the U.S. Office of Education , sosr1 first described the overall 
process by wh ich facilities are realized; they found severe breaks 
between the nine elements of the process, and recommended 
five possible strategies for each element : improve the quality of 
work, change nature of work, improve translation process 
between elements, change the nature of information 
requirements between elements , and establish new 
combinations of these strategies. 

A six-year capital improvements programming process was 
developed for the town of Amherst, New York , part of the 
metropolitan Buffalo area. Site of a new 40 ,000 student campus 
and a proposed New Town for 25 ,000, Amherst recently 
recognized the necessity of providing additional community 
infrastructure and facilities to serve its residents . sosr1 's program 
for ranking, scheduling and financing the town's required 
projects, programming 15 projects worth $45.8 million for 
1971-1976 is shown below and on the next pages. 

IDENTIFY SPECIFIC INFORMATION 
REQUIRED FROM OPERATING OEPTS 
AS INPUT TO ORGAN IZING TJoiE 
C. LP. PROCEDURES 

ticing arctiitects have learned to cope, or at least co-exist. Al
though he has always thought of himself as a generalist, an 
architect is now confronted with a disconcerting array of is
sues. Most architectural education cannot completely pre
pare an architect, even for present, everyday practice. There 
is just too much ground to cover . The approach at Buffalo, 
then, is Eberhard's proposed alternative-not substitute, nec

essarily, but alternative. 
Development of proficiency in the basic skill categories 

clearly involves crossing disciplinary lines in ways quite for
eign to conventional architectural education. To questions 
about whether the training of architects as now conceived 
should continue, Eberhard answers, "yes, but in decreasing 
numbers. " Foreseeing a general charige in the fields con
cerned with environmental design , he sees much more need 
in the future to provide too ls for solving interdiscipl inary prob
lems. The student must first learn to define , or "get han
d les," on these problems before he can deal with them. 

Under the best present circumstances, architects design a 
building that, in their estimation , meets client needs. The pre
conception that each client 's needs can be met by a new 
building , however, is also being questioned . Systems analysis 
forbids that conclusion until such time as it becomes the solu
tion , having been contrasted with all other alternatives. Some 
typical alternatives might be that the client needs to rethink 
the use of his present facilities or to restructure a hopelessly 
antiquated organizational plan . Within today's architectural 
paradigm, such optional modes of action are very seldom 
even considered. Eberhard, and Michael Brill who is chair
man of the Department at the School of Architecture and En
vironmental Design , suggest that architects have too long 
been trained to think of themselves as the only source avail
able to interpret client needs. 

Brill, in answer to questions about the place of aesthetics 
within the new paradigm, suggests that to return to the age of 

the craftsman might be a wonderful dream were it not for the 
fact that craftsmanship cannot be made available to most of 
the people who need it, particularly the poor." Artistic activity, 
the capacity to elaborate the sel f , to present life enhancing 
aesthetic options, may be necessary, but it is surely not 
sufficient. Access to artistic talent is necessary, but the con
cept of an aesthetic life should be linked to another set of is
sues. If you suddenly made Harlem beautiful, and everyone 
.had access (to this beauty), major changes would still be nee-
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Structuring a new vision 

essary for people to feel that they related to it, that they'd 

come a long way." 
Aesthetics are not precluded by systems analysis, but 

would presumably show up as one of the inputs resulting 
from a more thorough understanding of the client's needs. In 
whatever form that client defines such a term, it would enter 
the programming . Drawing the definition of aesthetics, and a 
summation of where it fits into the scheme of things in Buffalo 
are best accomplished by this comment from John Eber
hard: "You have an interesting question in what is meant by 
aesthetics. Some time ago we researched the question of 
aesthetics with a student and came to the philosopher 
Schleiermacher who defined it as 'the proper re lationship of 
artistic activity to a scheme of ethics.' Now, that obviously 
raises some more questions. What do you mean by a scheme 
of ethics, and what do you mean by a proper relationship? We 
decided that a proper relationship, which we got from another 
set of philosophers, was a natural result of an internalization 
of a set of values, not something superimposed. An example 
would be of a corporation or profession that properly related 
artistic activity to its scheme of ethics, that is, the relationship 
would not be something on paper that everyone saluted but 
no one really paid any attention to, it would be something that 
was internalized by the individuals through the organization 
and grew out of their felt needs. So what is the scheme of 
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ethics, then? That is a much tougher thing . It seems that in 
a democracy in the United States at this point in time it would 
include the notion of equal opportunity, that all men have at 
least the right as Americans to have access to a number of 
things. If the relationship of artistic activity to a scheme of eth
ics says that every American should have an opportunity to 
benefit from those whose design skills can be utilized in the 
resolution of the bui lt environment, then not only does it 
mean that it is an internal result (which I would think the new 
paradigm would be closer to than the old one), but that the 
scheme of things of the total design process of the nation 
cannot preclude access by people to that artistic act ivity. It 
absolutely is precluded now because there are not enough 
people by the present process, there are not enough archi
tects even if they have the skills . The nature of how design 
ski lls are paid for requires a considerable investment of mon
ey, and the nature of what architects, of the old paradigm at 
least . think important for that investment to produce pre
cludes equal access. We easily borrow the model from de
Toqueville in his book on democracy in America about mak
ing watches. He said that when only a few people had watch
es in their pockets they were beautifully crafted, handmade, 
very expensive objects. When they became mass-produced 
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Core Knowledge-BOSTI, Building Systems Design Program 

SubJects (by relationship to problem-solving process) 

desired leve l, all Research Assistants 

performance concept 
.;_ user needs concept . l

concept of systems . . •. 

~ new paradigm concept . 
a concept of feedback/feedforward 
" defin1t1on of technology . . 

c 
.2 
1ii 
E 
0 
:§ 

concept of ecology . • 

systems analysis 
operations research 
symbolic logic 
cost-benefit analysis 
PERT/CPM (related to project planning & 

budgeting) 
graphic systems analysis tools 
information systems & search methods 
uses & interpretation of statistics 
survey research techniques 

questionnaire design 
computer uses 
computer programming 
Hermes techniques (analysis) 
research design and methods 

design processes 
design of structural subsystems 
design of panel subsystems 
design of mechanical subsystems 
design of field-assembly systems 
design of plant-assembly systems 
Hermes techniques (invention) 
reading arch'I plans & programs 

market approaches 
economics (beyond budgeting & accounting) 
traditional bldg. industry (unions, laws, 

codes, inst.) 
developing industrialized building industry 
building systems & Components 

structural subsystems 
panel subsystems 
mechanical subsystems 
field-assembly systems 
plant-assembly systems 

materials & eonstruction 
history (or survey) of environmental technology 

(transport, commun, etc.) 
history of architectural theories & forms 
history of the city 
history of planning (city, social, env. etc.) 
pattern language 
computerized design 
design theories 

pre- end end 
project 1st yr. 2nd yr. 

. 2 3 

. 2 3 4 

.2 

. 1 

. 0 

. 2 

.0 

. 0 

1 
. 1 

1 
.0 
.0 
. 0 
.0 

. 2 

3 
1 
3 

3 
2 
1 
2 

3 
3 
3 
2 
3 
2 
2 
2 
1 

2-3 

2 

4 
1 
4 
1 
2 

4-5 
2 
2 
3 

3-4 
3-4 
3-4 

3 
4 
3 
2 
2 
2 
4 

3-4 
. option fo r specialization 

option for specialization 
option for specialization 
optiOn for specialization 
option for specialization 

. 0 1 1 

. 0 2 2 

.0 

• 1 
. 1 

. 1 

. 1 

. 0 

. 0 

.0 
. 0 
. 0 
.0 
.0 
.0 

2 
2 

2 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 
2-3 
1-2 

2 
0-2 

2 
2 

0-1 
0-1 
1-2 

3 
2 

2-3 
4 

3-4 
3-4 
3-4 
3-4 
3-4 
3-4 

2 

3-4 
2 
2 
3 
1 

2 

they were not as well crafted and not as elegantly made, but 
everyone had one in his pocket. If a watch has some utility, 
and the only way you can get a watch is to buy the product of 
a craftsman, if you have to invest $2000 , and if those crafts
men preclude the possibility of everyone having a watch sim
ply by maintaining the level of involvement of their task, that's 
not a proper relationship of an artistic activity to a scheme of 
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Sub)ects (by relalionship to problem-sol~ing process) 

desired level, all Research Asal1t•nt1 

pre
project 

end end 
111 yr. 2nd yr. 

!!? [parametric and non-parametric measurement 
~ concept of hard & soft measurement 

1 2 3 

'1 2 3 

03 
g concept of s1mulat1on • 1 2-3 4 

c 8 concept of cost-benefit analysis 2-3 3-4 
u; 
~ !simulation methods: . . 

>~ _, gaming .. . ... . 
- _g ;:: other non-mathematical models 
.., ; -: computerized simulation 

: E L physical modeling & testing 
~ ~ forecasting methods .. -
"'"' c: 

c. 
0 l

industrial testing ... .. ....... .. . . 0 
a government standards (testing requirements, 

., :.; safety standards etc.) . . . . . . . . . . . . . O 
> .. . 
~ E proxem1cs . . . . . . . . . . . . . . . . . . . O 

0 human factors engineering . . . . . . . . . . 0 

~ ge~:~~i;:cholo.gy. & Its underlying exper.ime.nt.al. . 
0 

c: 
.!2 

>~ 
c: ... ., 
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accounting 
proposal w riting 
contract writing .. 
teamwork 
use of consultants 
client relationships 
problem recognition 
graphics communication 
information transfer 
presentation skills 
report writ ing 
report production 

Expl anation of Levels 

.o 

.0 

.o 

. 1 

.0 

.0 

.0 

.0 

2 
3 
3 

0-2 
0-1 

2 

1-2 

0-2 

1-2 
3 
2 
3 
3 
3 
3 
3 
3 
2 
2 
2 

1 Acquaintance: know it exists (&what it is; be aware of approximate relationship 
to field . 

2 Familiarity: know jargon ; know how to use consultants; understand its capabilities 
& limitations . 

3 Proficiency: be skilled in use under supervision, OR be Informed as to principles, 
processes &/or state-of-the-art . 

4 Mastery: be skillful in use without supervision, OR have expert knowledge of 
principles, processes &/or state-of-the-art. 

5 Expertise: have extraordinary skill & knowledge Including demonstrated capacity 
to innovate. 

ethics, and therefore it is not aesthetically satisfactory." 
BOSTI and the School of Architecture and Environmental 

Design at Buffalo have begun , offering an alternative in the 
training of environmental professionals. The school exists to 
attempt to fill the need for that broader vision of the inter
related aspects of the built environment. It challenges 
old meanings, then accepts its own challenge. [OM I JM] 

INPUTS FROM 
CONSUL TANT 

TOWN BOARD REVIEWS 
AND AUTHORIZES THE 
SECOND YEAR C.1.P. 
FOR THE TOWN OF 
AMHERST 

INPUTS FROM 
PLANNING BOARD 
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Reinhold Publishing Corporation's 

P/A annual design awards 
program for projects 
not yet built 

Progressive Architecture announces its nineteenth annl)al 
Design Awards Program. Awards will be made to U.S. and 
Canadian architects, urban planners and their clients for 
projects now in the design stage to be built in 1972 in the 
United States and Canada. Any building, group of buildings 
or urban planning project, will be eligible. 

Purpose of the Design Awards Program is to give recognition 
to good design in the period of design development, rather 
than after completion, in order to encourage the designers 
and owners of the projects so honored. 

First design award, awards, and citations may be given by 
the jury listed below to the best projects chosen on the basis 
of site use and development, choice of structural system 
and materials and methods of construction, solution of the 
client's program, and overall design excellence. Jury will be 
corn posed of the following architects, planners and en
gineers: Richard Bender, Principal of a Consulting Practice 
in Architecture, Engineering and Building Technology, 
Professor of Architecture and Director of the Architecture 
Experiment Laboratory, College of Environmental Design, 
University of California at Berkeley; Charles A. Blessing, 
Architect, Professional Community Planner, Civil Engineer, 
Director of City Planning, Detroit City Plan Commission, 
Adjunct Professor, Department of Urban Planning, Wayne 
State University, Graduate School; Earl R. Flansburgh, 
President, Earl R. Flansburgh and Associates, Inc., Cam
bridge, Mass.; M. Paul Friedberg, Partner-in-charge of 
Design and Planning, M. Paul Friedberg & Associates, 
Landscape Architecture and Urban Design, Professor and 
Director of Urban Landscape Program at City College, 
New York; Ian L. McHarg, Partner, Wallace, McHarg, Roberts 
and Todd, Architects/Landscape Architects/City and 
Regional Planners, Philadelphia, Professor and Chairman, 
Department of Landscape Architecture and Regional 
Planning, Graduate School of Fine Arts, University of Penn
sylvania; John C. Parkin, Partner, John C. Parkin, Architects, 
Engineers, Planners, Toronto; Moshe Safdie, Architect, 
Moshe Safdie Architect, Montreal, Charlotte Shepherd 
Davenport Professor of Architecture, Faculties of Design 
and Planning, School of Art and Architecture, Yale Univer
sity, New Haven; Louis Sauer, Principal, Louis Sauer 
Associates, Architects, Philadelphia. 

Judgment will take place in Stamford, Conn., during 
September 1971. Winners of Awards and Citations will be 
notified (confidentially) immediately after the judgment. 

Announcement of the winning projects will be made at a 
presentation in the home town (if practicable) of the recipient 
of the First Design Award. Winning projects will be featured 
in January 1972 P/A. As in the past, P/A will arrange cov
erage of winning projects in news media, particularly in 
those localities of the Award and Citation winners. 

94 Progressive Architecture 7:71 

ender 
Blessing 
Flansburgh 
Friedberg 
McHarg 
Parkin 
Safdie 
Sauer 
Submissions do not require filling an application blank. 
For each project you submit, simply send : 

1 On a 5" x 8" card, type the client's name, location, and 
proper name of project; name and address of the architect; 
and identify all items included in the submission. 

2 Brief explanation of the program and your solution. 
3 Description of materials and construction methods used, 

and the reasons for their use. 
4 Site plans; basic building plans; pertinent sections and 

details. 
5 Perspective or model photographs. 
6 A statement that: (a) the project is now in the design stage 

and that construction is anticipated in 1972; and (b) that 
submission of a project for judgment gives Progressive 
Architecture first rights in the architectural field to publish 
both the project and the finished building if it receives an 
Award or Citation. 

It is preferred that you submit 8" x 1 O" prints, photostats or 
photographs bound in a folder. Original drawings, actual 
models, or mounted exhibit panels will not be accepted 
and no material is to exceed 11" x 17" in size. Each project 
is to be submitted under separate cover. Anonymity is not 
required. 

Deadline for mailing is August 31, 1971. Address entries to 
Awards Editor, 

Progressive Architecture 
600 Summer St., Stamford, Conn. 06904. 

P/A will guard and return all submitted material. 



Niles 
tructura/ Framing System 

lightweight. Versatile. Rugged, NI LES' al/ steel, I igh tweight, struc
tural framing components are designed for quick, easy erection 
•nd maximum architectural design freedom_ They're idea/ for in
shop or on-site fabrication of Panels for curtain Wal/~ high-bay~ 
fire Walls, floor foists, truss.s, <Joor-buck reinforcements, etc. 
NIL ES' structural members are made from cold formed steel 
- then coated with red oxide corrosion-inhibitive Paint. 
Structural member design allows snug fitting of track and 
bridging With studs and foists for quick erection_ Collat
eral materials, Wet or dry, are applied by conventional attachment methods. 

Nailab/e joists; double, channel and cee studs; un
punched track and bridging are available in a Wide 
variety of sizes •nd gauges to meet Your construc-
tion needs. For a complete structural framing sys-
tem, cal/ Your nearby NIL ES district sales off ice 
or NIL ES bu ii ding supp/y dealer_ Or contact us 
- . . BUILDING PRODUCTS DIV/S/ON, 
NILES EXPANDED METALS CORPORA
TION, North Pleasant Avenue, P.O. Box 687, Niles, Ohio 44446. 

0 
NILES 

BUILDING PRooucrs 

ASub~d~ryoffiepu~b/,~k;~C~o~~~om;~oo~n~~~~~~~~~~~~~~~~~~~~~:JE:~~~~~~ 
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Specifications clinic 

Liquid membrane 
waterproofing 
Harold J. Rosen, PE, FCSI 

In order to assess the many new waterproofing 
products flooding the market for plaza and terrace area 
use, the industry must develop a reference standard 

In recent years a new concept in waterproofing has evolved 
designed primarily for terrace and plaza areas over occupied 
spaces. It consists of a liquid applied elastomeric coating 
containing essentially a rubberized bitumen using poly
sulfides or polyurethanes in combination with asphalt or coal 
tar pitch. Some manufacturers are also using reclaimed rub
ber mixed with asphalt or tar. 

Theoretically, the system is designed so that any water that 
penetrates does not move laterally underneath the mem
brane. In practice , a leak would therefore occur at the point of 
puncture since the system is designed to assure complete 
mechanical adhesion to the substrate. Remedial action would 
be simplified since the leak could be pinpointed; it would not 
be necessary to remove large segments of paving, insulation 
and waterproofing as is presently required for repairs with 
built-up membranes or with elastomeric sheet systems using 
neoprene, butyl , polyvinyl chloride or EPDM. In these systems 
water entering through a rupture can move beneath the sys
tem to some distant point, which defies pinpointing the actual 
rupture. 

Unfortunately, this new concept has been beset by prob
lems, largely due to the development of a host of products. 
manufactured by dozens of formulators without any guide
lines or standards that the specifier can use to analyze, eval
uate and select a liquid membrane system. At a recent work
shop session sponsored by BRI in conjunction with Com
mittee C24 or ASTM, it was disclosed that there are some 80 
products that purport to be liquid membrane systems. Each 
manufacturer claims to formulate a superior system and the 
specifier finds it difficult to assess the products in comparison 
with each other. 

There is no industry standard or specification that would 
establish a minimum requirement the specifier can use in ei
ther assessing the material or in specifying it. Each man
ufacturer describes his product in different terms. Each uses 
differing ASTM test criteria to describe certain physical char
acteristics of his product. Each recommends differing mil 
thicknesses to be used in the product's application . Each rec-
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om mends differing conditions with respect to the substrate 
and to the application of finished paving. 

If the specifier described the material of one manufacturer, 
he would exclude others, since the formulation can be an 
elastomer containing polysulfide or polyurethane and the 
bitumen can be either asphalt or coal tar. If the specifier de
scribed the wet mil or dry mil thickness he would find that 
there were variations from product to product. If he attempted 
to prepare a performance specification, based upon the per
formance data developed through the testing of the materials 
of several manufacturers, he would find very little correlation 
among them and would find it most difficult to write a per
formance specification. 

It is quite apparent that a reference standard should be de
veloped , either by the manufacturers, by ASTM, or by the fed
eral government through a federal specification that will re
duce the exist ing confusion. In addi.tion , the industry should 
police itself through some minimum association rules that 
would eliminate the fly-by-night vendors and others who 
make unsubstantiated extravagant claims for their products. 

What are some of the criteria that should become part of a 
reference standard? The reference standard should establish 
an adhesion in peel test for both wet and dry surfaces. This 
would be a measure of the mechanical bond of waterproofing 
to the substrate. A minimum vapor barrier transmission value 
should be established. Another important criterion would be 
ability to span a crack in the substrate of up to Va in . Virtually 
all concrete structures develop hairline or minute cracks and 
the liquid membrane system should possess elastomeric 
qualities that would elongate up to Va in. without failure . An
other physical characteristic is the ability of the system to heal 
itself . During the construction process after membranes are 
installed , they are subjected to the abuse of succeeding con
struction trades engaged in decking over the membrane. 

Punctures are sometimes induced as a result and a good 
membrane should have the capability of autogenous healing. 
Another criterion would involve changes in the elastomeric 
qual ities due to the aging process. Heat aging, and exposure 
to alternate wetting and drying, should be investigated 
to determine whether elongation , adhesion and ability to heal 
are affected by this aging process. Recommendations should 
also be made with respect to flashing details, application 
techniques to insure mil thickness, and protection courses to 
be used above the membrane. 

The sealant industry was required to go through this same 
process to achieve a measure of respectability. It's time for 
the manufacturers of liquid membrane systems to pool their 
efforts to determine criteria and develop a much needed ref
erence standard . 

Author: Harold Rosen is Chief Specifications Writer of Skidmore , 
Owings & Merrill , New York City. 



ANOTHER PLUS FEATURE OF SLOAN FLUSH VALVES ... 

retains water at normal line pressure 
to protect against supply line pressure failures 
Our "camel" has a new way of storing water. By spring-loading the 
seat plug of the Sloan Control Stop, we now retain water at normal 
line pressure in the control stop and in the flush valve when not in use. 

This new feature, which we call Bak-Chek, means simply that the 
retained water is held at normal line pressure regardless of a signif
icant drop or loss of pressure in the supply line-even if a negative 
pressure develops. This prevents spontaneous flushing or continuous 
running flush valves when normal supply line pressure is again 
restored. 

Bak-Chek is incorporated in all new Sloan Flush Valves as standard 
equipment-no extra charge. It is but one of seven flush valve features 
introduced by Sloan within the past eighteen months-seven more 
reasons for Sloan's continuing flush valve leadership. For the best in 
flush valves specify and insist on Sloan-most people do. 

nn RP.~rlPr ~Pr\lirP r.::irrl r irrlo nn ~7? 

SLOAN VALVE COMPANY 

4300 West Lake Street. Chicago, Illinois 60624 
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Books 

Designs on 
Intelligence 
The Architecture Machine by Nicholas Ne
groponte. Cambridge: MIT Press, 1970. 
153 pp., illus. $5.95 (paperback) . 

Reviewed by Murray Milne. The reviewer 
is Associate Professor of Architecture at 
UCLA. 

The Architecture Machine does not exist 
and most assuredly never will. However, a 
superb little book about The Machine does 
exist. The book is skillfully written, ele
gantly designed and presents a case that is 
compelling and enlightening . Like most 
utopian tracts, this one must be taken 
more on faith than on fact. But visions of a 
utopian future, however unattainable, still 
have the power to guide and direct the 
course of present events. Be forewarned, 
the ideas in this little book will change the 
practice of architecture. 
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Negroponte has dedicated his book, "To 
the first machine that can appreciate the 
gesture," and this precisely captures the 
essence of his thesis. The book begins 
with a quick review of some of the more in
teresting developments in man-machine 
commun ication, computer graphics and 
design methodology. It then turns to the 
business at hand-computer-aided design. 

Negroponte is suggesting that we could 
build an Architecture Machine that is ca
pable of understanding metaphors, recog
nizing goals and detecting changes in con
text. It should be able to go out into the en
vironment to collect certain specific pieces 
of information, or to sift through great piles 
of data and sort out certain kinds of things, 
or to work along beside the architect and 
keep track of the decisions he has made 
and be able to hand him any piece of in
formation he needs. Perhaps if the Archi
tecture Machine knew the architect in
timately, it could hand him a piece of infor
mation an instant before he needed it. 

Interestingly enough , a few pieces of 
The Machine. already exist. They were de
signed and built by Negroponte and Leon 
Grosser and their students. Some of these 
devices exhibit a kind of adaptive 

or " learning " behavior, and most of the 
at least at first , seem to generate variet; 
an interesting and surprising way. GROVI 

is a computer program that controls the 
distribution of solids and voids arrayed 
a flat plane. Each new element that is 
added to the array affects all of the loca 
tions in its immediate vicinity by modify 
the probability that they will in turn becc 
either solid or void. As this procedure i~ 
repeated over and over, the resulting p; 
terns seem to exhibit properties which 
semble certain natural growth processe 

LEARN is a computer program designe 
to observe and imitate a designer's per
sonal mannerisms. First it is "shown " a 
series of solutions to the problem of ar
ranging solids and voids in three-dimer, 
sional space, theri it is instructed to ger 
ate a new solution based on the inform< 
tion it has learned about the probabilit} 
that any particular location was occupi1 
by a solid or a void. Its first attempt ap
pears to be a fair approximation of the 
" mannerisms" contained in the initial 
solut ions (massing, number of element: 
amount of coverage, etc.) . However, be 
cause it operates purely statistically, its 
[continued on page 108] 

the complete swimming pool 
system backed by over 

50 years of pool experience 
The Paddock System of sound 
engineering and planning has 

developed the pool of the 70's. 
It's indoor/ outdoor, pipeless and 
filtered sparkling clean. And, it's 

all integrated Paddock 
quipment which means single 

responsibility for the pool 
components and their operation. 

Complete detailed brochures 
available. 

Paddock of California inc. 

118 Railroad Ave. Extension, 
Albany, N.Y. 12205 
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This advertisement has no headline. 
[ t is merely a factual statement, but one 
~hat we believe is of vital import to every 
irchitect and engineer. 

TCS is stainless steel coated on both 
;ides with a terne alloy of 80% lead and 
~0% tin. 

TCS has no equal among standard 
1rchitectural metals in resistance to 
1tmospheric corrosion. 

TCS solders perfectly without the 
ieed for expensive pre-tinning, acid 
'luxes or neutralizing agents. 

TCS weathers naturally to a uniform 
lark gray. 

TCS provides built-in safeguards 
tgainst failure which no competitive 
·oofing or weathersealing material can 
natch. 

TCS is a product of the Follansbee 
iteel Corporation, Follansbee, W. Va. 
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If someone. said 
your company was 
too small to handle big 
pneumatic control jobs, 
what would you do? 
Read why Barber-Colman can handle more types 
and sizes of environmental control jobs than either of the 
larger pneumatic control manufacturers. 
Size can be deceptiv~ask Goliath. 

It's a fact the giants of the pneumatic control° business 
have many more service installers than Barber-Colman. 
That's quantity. 

It's also a fact that six years ago Barber-Colman 
began to hire the top pneumatic mechanics in the busi
ness. And we've continued hiring the top men ever 
since, so that today the superintendents and lead men 
who head up Barber-Colman's pneumatic installation 
crews have an average of 12 years' experience. That's 
quality. 

It's a fact that big jobs-with unusual control and air 
distribution problems-can confound the giants. For 
example, interfacing pneumatic, electric., .and solid
state controls and then making them work in a tough 
air-delivery situation can have some people talking to 
themselves in no time. 

It's also a fact that Barber-Colman is thriving on 
big jobs the giants won't take. The main reason is 
we're the only control manufacturer that builds pneu
matic, electric, hydraulic, and solid-state systems . . . 

You will be seeing 
a lot more of 

these ar:ound. 

"""'- More big buildings are now being 
"1111111 controlled by advanced Barber

Colman pneumatic/solid-state 
control systems that go in faster, 
with less trouble, and at lower 
cost than comparable all
pneumatic systems. 
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plus our own complete line of air distribution products. 
Which means our people think and work in terms of 
the total environmental system, rather than independent 
functions. Things that have to work together get de
signed together so that the tough jobs- and the easy 
ones-go in faster, with fewer problems. 

Today, a lot of manufacturers will give you any type 
of control system you need for your job--as long as 
it's pneumatic. It's also a fact that Barber-Colman 
gives you the best in pneumatics- and all the other 
types of control systems, too. And a comparative 
analysis of job records proves it- we do install more 
types and sizes of environmental control jobs than 
either of the larger environmental control manufacturers. 

If you would rather select than settle on your next 
control job, get a bid from Barber-Colman. We give 
you more than control. Your Barber-Colman field office 
has all the facts about our total capability- including 
pneumatics. Or, if you prefer, write to Mr. Peter Van 
Dae, Director of Marketing. 

Fact: nobody knows more about 
pneumatic controls than 
Barber-Colman. 

Barber-Colman 
Environmental Systems Division 
Rockford, Illinois 61101 
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The reasons are simple. First, Hickman is a 
total system. It's also a permanent system. 
Our patented compression clamp means 
that Hickman offers permanent protection 
against water damage, cracked felts, leaks, 
and tar drippage. 

Our first system was installed more than 
10 years ago in Detroit, Michigan. And, 
while that may not be forever, we don't 
know of another gravel stop that can touch 
us. And our installed cost is actually lower 
than ordinary gravel stops. And what's 
more, we can prove it. 

Galvantled water dam 
is thermally com· 
patible with the 
felts. Means no 

Extruded aluminum 
fascia is free
floating. Joint covers 
are concealed. 
Variety of sties 
and finishes. 

Patented compression 
clamp is key to 
Hickman's lasting 
quality. Locks down 
felts, locks out water. 
No perimeter leaks. 

See Hickman Gravel Stop, Roof Expansion Joint 
and Fascia Panel Systems in SPEC-DATA 7 and 
SWEET'S Architectural File. 

I~ 
HICKMAN 
W. P. Hickman Company, Inc. 
2520 Industrial Row Troy, Michigan 48084 
Phone: (313) 549-8484 
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Cockle Ventilato1 
Here's a whole binderfull of fresh ideas in 
kitchen ventilation. Detail drawings of a 
select group of our 
most interesting 
installations for 
schools, restaurants, 
institutions. Features 
Cockle's Vanguard, 

makes 
vents 

Wheeling and Pacemaker Ventilators-a 

§ treasure for anyone 
who designs, selects 

./ or uses kitchen 
·-. ,--, / equipment. 

I ' ' \ I ' I 

~\ .l 
"""".....- l 

COCKLE 
VENTILATOR COMPANY, INC . 
. . . creating ideas out of air 
1200 S. Willis Ave ., Wheeling , Ill. 60090 

make 
sense. 
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for individual random hardwood boards 
without the limitations of sheet paneling 

p~~p~n~cy.~~ 
reflective character ... lifetime durability ... unsu r 
passed design expression. Get it all, including prec i 
sion-des igned installations, with Townsend hardwoo1 
plank paneling. The 13 sample species of solid hard 

woods in a variety of textures are o1 
••• .,...7 fered as proof. Send for Designer' 

Sample Kit. 

O Enclosed is my check for $3.00 to cover cost of on 
sample kit. 

O Please send additional literature. 

Name Phone 

Firm 

Title 
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Get the Most for your Money-
Join the Bermuda fiberglass Trend 

MULTI PURPOSE PANEL SYSTEMS - ROOF VENTILATORS - SKYLIGHTS 

Look for the Bermuda 

turtle trademark . .. 

WILLIAMS BERMUDA CORPORATION 

General offices: 914 Westminster Ave. Alhambra, California 91803 (area code 213) 283-1218 



Horton ·n 
pretty your ace. 

The design flexibility offered by Horton Automatic en trances is virtually limitless. 
Somewhere among Horton 's vast creative design possibilities you'll find 

an eminently functional door of distinctive beauty. A door that can pretty the facade 
of any commercial or industrial building you 're designing . o Horton developed 

the fi rst successful commercial sliding door mechanism in 1956, and has been synonymous 
with imaginative innovation ever since . For example , Horton 's automatic door, 

with the patented Swing-Slide Breakaway Feature , has been approved by Underwriter's Laboratory 
as an exitway, meeting or exceeding the strictest building codes. o Horton Automatic entrances . 
Another fine product from a company famed for quality products , Overhead Door Corporation . 

For more information on Horton Automatics and the name of your local 
Horton distributor, write us. They can pretty any face you can create . 

0 Horton Automatics 
A Divisio n of Overh ead Door Corpo rat ion For a free2' x3' reproduction of the original art on the opposite page, write: Overl"ead DoorCoq:oration. Dept. A-17 1, 6250LBJ Freeway, Dallas. Texas, 75 
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Books continued from page 98 

performance on successive trials appears 
to degenerate into almost completely ran
dom distributions of solids and voids. 

GROPE consists of a light-sensing unit 
mounted on a battery-powered toy tractor 
which can crawl around over a map and 
sense the number of light-dark edges 
wh ich pass under its "eye." The probability 
that it will make a turn is a function of the 
number of edges it sees, which means that 
it spends most of its time groping around 

MAGNETIC 
HEAD & JAMB SEAL 

in areas with the greatest complexity, or 
the greatest" interest" in Negroponte's 

terms. 
Negroponte also describes a mach ine 

called SEEK which plays with baby's blocks. 
It uses a TV camera to sense their location 
and a mechanical hand to move them 
around, all under computer control. One 
of the most amusing machines is STUPID, 
which will carry on long conversations with 
anyone patient enough to keep typing re
sponses into its keyboard . It generates its 
responses on the basis of the preceding 
statement plus a few word strings ran-

our 471~ ';fear 

#370 HEAD & JAMB ~Ya~ Extru~ed Aluminum 
Housing 

PATTERNED AFTER THE REFRIGERATOR 
DOOR PRINCIPLE FOR ABSOLUTE, 
AIR-TIGHT SEAL. 
DESIGNED FOR ------
FERROUS DOORS. 

---the most complete 
and authoritative 
guide for-

•WEATHER STRIPPING 
•SOUND PROOFING 
• LIGHT PROOFING 
•THRESHOLDS 

Zero's new Catalog shows 
many new products, contains 
184 full size drawings. 
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108 Progressive Architecture 7 71 

domly selected from its memory of earli 
conversations. The non-sequitors it pre 
duces are tantalizingly close to being 
meaningful, given the redundancy of tr 
Engl ish language. 

Just to avoid possible confusion, it 
should be noted that Negroponte has n 
bered the chapters of his book in binar 
perhaps so that any computers who ha 
pen to pick it up might feel more com
fortable . Chapter 101 (or 5 for you old
fashioned decimal types) performs a pc 
mortem on URBAN5, a computer-graphic 
interactive "urban design partner," whi 
is to date the most sophisticated and si 
nificant demonstration of the feasibility 
computer-aided design . This system h< 
been abandoned, because it was unab 
to evolve in response to the designer's 
needs, and in fact could only perform a 
repertoire of very specific functions wh 
were imposed by its originators. It was 
condemned for relying "completely an< 
all times on the good judgment of the h 
man designer," but if this is a flaw, it is 
which no system can escape. In spite o 
shortcomings, URBAN5 was a valuable a 
important first step: the lessons learnec 
from it will influence the design of cour 
less systems yet to come. 

It should be pointed out that every or 
the systems that Negroponte describes 
LEARN, GROWTH, GROPE, SEEK, STUPID and 
URBANs-has a built-in random number 
generator which adds a certain amoun 
variety and surprise value to the output 
There is nothing unethical about rando 
number generators. In fact, they are ab 
solutely essential. However, the surpris 
they produce must not be confused wi t 
insight or innate "intell igence" on the r 
of the system; they are purely a statistic 
phenomenon. 

In none of the parts of The Architectl 
Machine that Negroponte describes is 

the existence of random number gener 
ators made explicit. It might be argued 
this is fair enough since the book is in
tended only to illustrate a few basic pri r 
ciples for a general audience. However 
the danger in this is that the reader is IE 
with the impression that these various~ 
terns are capable of performing with fa1 
more sophistication than is the case. 

In setting up a working partnership b 
tween an architect and a computer, on1 
the most important considerations is dE 
ciding which functions to assign to the 
man, and which to assign to the machi r 
It is this seemingly benign issue which 
proves to be the most controversial. 
[continued on page 116] 
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both listed by 
Underwriters' Laboratories, Inc. 

and approved by 
Factory Mutual Research Corp. 
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Provide immediate automatic release of heat, smoke and noxious 
gas in the event of fire; retard fire's spread; limit damage. 

Comply with the rigid standards of Underwriters' Laboratories 
and Factory Mutual to assure trouble-free performance. 

Available in two styles. To meet varying architectural 
preference, Milcor Heat and Smoke Vents are offered in a 

modern low profile style, and a sloped cover style that 
minimizes snow build-up. 

Newest members of a complete line. Milcor roof hatches, 
sidewalk doors, floor doors and ceiling access doors are 

available in a wide choice of metals, finishes and sizes. 
Specials fabricated to your needs. We welcome inquiries 

for special units and will either modify one of our standard 
models or custom design one to match your requirements. 

llLllD* 
IYBBSDI 
General Offices: Chicago, Illinois 

A member of the -4.. steel family 

See Sweets', section 7.5/ln , or write for 
Milcor Catalog No. 33-2. Address requests 
to Inland-Ryerson Construction Products 
Company, Dept. G, 4069 West Burnham 
Street, Milwaukee, Wisconsin 53201. 
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We are proud to announce a 
foor industry milestone. 

Weyerhaeuser standard 
mlid core doors now have a 
'h-hour fire rating, which can 
;ave you money and maybe 
mme headaches. 

It means you don't have to 
Juy or specify a fire door to 
~et a %-hour rating. 
It means Weyerhaeuser 

;hinks fire safety is important 
md is doing something about 
it now. 

A red hot first. 

We tested our DPC-1 Solid 
Wood Flake Core Door and 
our Solid Staved Core Door. 
Both . passed the standard 
ASTM E-152 fire endurance 
and hose stream tests for a 
30-minute rating. 

The fire test side of the doors 
stood up to 1,500 degrees, 
while the temperature rose 
only 122°F. on the other side. 

They resisted burn-through 
and warp. And afterwards held 
firm under 30 pounds of hose 

stream pressure. 
So now take your pick: 

solid core doors certified with 
%-hour rating; or the largest 
selection of UL labeled Weyer
haeuser wood fire doors with 
45-minute, 1-hour and 11h
hour ratings. 

For the full, complete 
story about the wood doors 
that hold up under fire, just 
write Weyerhaeuser Com
pany, Box B-7745-G, Ta
coma, Washington 98401. Weyerhaeuser 



Announcing fiber glass walls 
for high rise buildings. 
They snap in to save money. 

Technical Plastics Corp. makes them. 
PPG makes it possible. 
The twelve-story IED Building in 
Mountain View, California, is the 
first high rise in the United States 
to use fiber glass reinforced poly
ester panels for its exterior curtain
walls . The panels, molded by 
Technical Plastics Corp., were 
clipped to window frames made of 
steel tubing, and snapped into place 
on steel floors at ground level. 
Entire floors were then jacked up 
into position. This spectacular 
"top to bottom" building operation 
saved significant amounts of time 
and labor costs, and was possible, 
in part, because of the panels' light 
weight, only 85 pounds each. 
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But the building's architects 
found a lot of other advantages in 
using the paneled walls. The panels 
offer design flexibility, esthetic ap
pea I, relative freedom from main
tenance and lower cost than other 
curtainwall materials. In fact, 
similar panels were used on the 
interior of the building. They, too. 
were snapped into p lace . 

PPG worked closely with Tech
nical Plastics to help select the 
best fiber glass product for use in 
this exciting new building-material 
idea. Can we help you with your 
ideas? Contact Technical Plastics 
Corp., 19 Janis Way, Santa Cruz, 

Fiber glass panels clipped to steel frame 
on th ird floor of IED Build ing. 

California 95060. Or write PPG 
Industries, Inc., Department 906-B, 
Fiber Glass Division, One Gateway 
Center, Pittsburgh, Pa.15222 . 

PPG: a Concern for the Future 

~,~ 
Fiber Glass ~ 

INDUSTRIES 



Completely furnished, packaged rooms from Bigelow Interiors. One source of supply for everything 
from carpet to furniture, bedding, lamps, draperies and accessories. Carpet shown made of 100% wool face. 

The motel that could never be built before. 
Bigelow carpets help make architectural innovations possible. 

Bigelow carpeting keeps rooms warmer 
when it's cold; cooler when it's hot. Rooms 
stay remarkably more quiet and glare
free. Walls can be thinner and lighter than 

architects ever thought 

A possible. And when you 
choose Bigelow carpet
ing, you can save sub
stantially over the cost 

••••cffd~~=:y~:;~,.,pe15 of maintenance of hard-
mioeo•~''""°°'P''' surface floors. 

When you specify Bigelow, you get avast with. We offer a wide collection of time-
engineering, manufacturing, design, and proven grades. And a limitless variety of 
research staff in the bargain. Plus highly special designs, patterns, and colors. (If 
skilled Bigelow field specialists. All .their your specifications call for it, we'll even 
new ideas are at your command-whether custom-make the right carpet for you.) 
you're building or renovating a motel, Do your planning from the floor up. 
school, hospital, church, office, or store. The first step is to call the first name in 

Our 57 trend-setting patents are proof contract carpeting: Bigelow, 140 Madison 
that Bigelow is the carpet to innovate Avenue, New York, N .Y. 10016. 

People who know ... buy~~Q~!9.~ 



Client: State of Missouri, Warren E. Hearnes, Governor• John D. Paulus, AIA , Director of Planning and Construction, Missouri State Board of Public Buildings 
• Governor, Warren E. Hearnes • Lt.Governor, William S. Morris • Attorney General, John C. Danforth Architect: Richard P. Schneider, St. Louis. Missouri 
General Contractor: E. G. Linhardt, Jefferson City, Missouri Lead Sub-contractor: Larry Goad & Company, St. Louis, Missouri 

Lead Plugs the Forty-Year Leak 
For the past forty years the graceful oval pool on 
the grounds of the Missouri State Capitol Building 
has leaked. All attempts to stop it with tar and paint 
and other things have failed. An 8-lb. (1/s" thick) 
sheet lead lining finally turned the trick_ 

A prior, highly successful application of lead as 
the waterproofing membrane for the steps of the 
Missouri State Capitol Building pointed to its selec
tion for waterproofing the pool as well. Waterproof
ing of the State Capitol steps (part of an overall 
Capitol Restoration Program) was done in order to 
gain use for offices and storage of the vast space 
underneath the staircases. While the antimonial 
sheet lead was used to keep water out of the area 

under the Capitol steps, it was used to keep water 
in the newly lined pool. 

In addition to lead's impermeability, the ease with 
which it can be worked made it a natural for the 
complicated design of the pool. Welding was a 
relatively simple matter and the lead was easily 
carried up over the drains, overflows and pipe pene
trations. The end result: a handsome, exposed 
waterproofing membrane that works very success
fully. 

For information on lead as a waterproofing agent 
and detailed specifications, write Lead Industries 
Association , Inc., Dept. M-7, 292 Madison Avenue, 
New York, New York 10017. 

Lead Industries Association, Inc. 
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Ellipsoids! Spheres! Cubes! 
Cylinders! Hadco brings you these crisply

lesigned luminaires in bracket and pole-mounted 
models in a variety of styles and sizes to 

meet your modern lighting needs . Choice 

Traditional Hadco quality 
fixtures now come to you in 
smart Contemporary design! 

for quality , with cast aluminum con
struction , virgin acrylic luminaires that are 
ultraviolet stabilized, and a unique post fitter 
that grips the post from the inside to resist 

tampering . DFor all the facts on Hadco's 
of incandescent or mercury vapor models, too! new Contemporary 4400 Series, see your 

Hadco Dealer, or write Dept. 22A-159. DAI\ , of course , are made with Hadco's concern 

g Lig~~ 
llHADCO 



Books continued from page 108 

There are at least three different philos
ophies that are operative in the area of 
computer-aided design. The first might be 
c;har;:icterized as the simple deterministic 
approach. If the problem has only one an
swer, there is no need for discussion. All 
one can do is input the criteria and wait for 
the result. In this approach the computer is 
doing most of the work. The user must 
trust the program and understand its limits. 
The earliest work in engineering and oper
ations research falls in this category. 

Unfortunately, the architect usually is 
confronted with problems which have no 
specific procedure or algorithm for arriving 
at a solution . Such situations call for a sec
ond philosophy of computer-aided design. 
This approach relies on the intimate coop
eration between man and machine, and 
might be characterized as in teractive or 
conversational. The architect must not 
only be able to input the criteria, but he 
must be able to select and modify the pro
cesses used to reach a solution or display 
the alternatives. Because no single answer 
is forthcoming, he must be prepared to 

make the necessary decisions on the basis 
of his judgment, past experience, intuition 
or whatever heuristic techniques he can 
summon. In this situation , the computer 
can offer a valuable assist, but only up to a 
certain point, beyond which the architect 
must worry the problem through to a solu
t ion by himself. 

The third approach is the one Negro
ponte now envisions. It holds that 
an " intelligent" machine can be induced 
to " learn " and that it eventually will be able 
to make those difficult or impossible judg
ments better than the human. The field of 
Artificial Intelligence has already shown 
some impressive results. With a certain de
gree of success, computers can play 
chess, read bank checks, prove geometry 
theorems and play ping pong. But before a 
computer can perform the function 
called "design," it must acquire the ability 
to derive "mean ing. " Although this is a tre
mendously exciting possibility, there is 
little evidence to give credence to this 
hope. 

Machine intelligence is the issue. Before 
a truly synergistic partnership can exist be
tween a machine and an architect, the ma
chine must exhibit at least some of the at-

~~ 

tributes of human intelligence. The onl· 
ternative, of course, is to force the hurr 
to think like the machine, and we all kn 
where that leads . 

One of the ways humans think is by~ 
ering many kinds of information from H 
environment, interpreting this informat1 
on the basis of previous experience an 
thus deriving new meaning. This proce 
sometimes called learn ing. All this seer 
straightforward enough and so, Negro
ponte would argue, it should not be toe 
difficult to build a mach ine which coulc 
the same thing . Not much hardware we 
be required: a set of receptors sensitivE 
various types of energy (light, sound, h 
etc.), a reasonably large memory and a 
simple comparator circuits for detectin 
differences. In the beginning, such as~ 
tern would probably exhibit fairly crude 
amoeba-like performance, but given 
enough time and a little luck, it could 
evolve, becoming progressively better. 

But now we see the flaw; who deci< 

which is "better" and which is "wors1 
How does such a system acquire its 
values, its ethics? Every system has a g 
or ethic which has been imposed upc 
[continued on page 120] 

SCULPTURE WOOD r . 

Environmental Beauty in the business world can be achieved 
with hardwood screens to enhance the rich grains of na
ture's choice woods - walnut, birch, ash, oak, poplar and 
other species. Choose from a wide selection of 20 patterns 
to individualize and beautify office, store, and home de
cors. Sized, framed, and finished 
to order. Write for full color 
brochure. 

ARCHITECTURAL PRODUCTS 

5800 So. Boyle Ave., Los Angeles, Calif. 90058 (213) 583-4511 
REPRESENTATIVES IN PRINCIPAL CITIES. COVERED BY PATENT NO. 2859781 

On Reader Service Card , circle no. 366 
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- A LATCO EXCLUSIVE 

shades 
of 

old Venice 

~l'!ll Wl!ll "" (f'J A® w~~\J~~~~~ 
VENETIAN-CUT MOSAIC TILE 

Lavish shades, subtly depicting the glory of Renais
sance Venice, have inspired Latco's "Venezico" 
collection. 
Vitreous, hand-crafted tiles in 20 decorator colors, 
including gold, silver and brass. 
Designed for interior and exterior application, it 
weathers all seasons and time itself! 
Mesh mounted on 12" x 12" sheets with complete 
trimmers, for easy installation at low cost. For 
further information, write to: 

~~~~®DUCTS 
~ 3371 GLENDALE BOULEVARD • LOS ANGELES, CALIF. 900 39 j 
~~ TELEPHONE: (213) 664·1171 ~ 
~~------------ ~1-'. 
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" 
4422 N. Ravenswood Ave. 
Telephone: 312-878-5500 



The best part of Powerhond® 
is the part you never see. 

Our vinyl backing is like nothing else. Like 
nobody elses. 

The base material for Powerbond pile vinyl 
has closed~cell construction which means water
or anything else-can't penetrate the base mate
rial. Unlike sponge rubber, it can't deteriorate. 
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Matter of fact, it's the only material that flushes 
back water. 

There are some pretty terrific other things 
going for Powerbond. Like a luxurious, super
dense pile of Anso™ nylon by Allied Chemical 
that's extraordinarily rugged, abrasion resist
ant, resilient. Plus excellent sound deadening 
properties. 

It's easier to clean because that super-dense 
pile holds spills, dirt and dust on the surf ace. 

Deliveries are from 3 to 4 weeks from day of 
order. And we offer guarantees against excessive 
wear. 

Powerbond pile vinyl. In 24 colors. 3 tex
tures. To build employee morale. It's what a floor 
covering always should have been. 

CoDins&.Aikman ~ ~ pt9kmyl 
that~ things happm: 

Please send me more information 
and swatches. 515 

Firm ______________ _ 

Street ______________ _ 

City ______ State ___ _ 

Collins & Aikman 
210 Madison Avenue, New York 10016 

On Reader Service Card, circle no. 336 



>ame place. Same people. Same lockers. 

:::::: I -· -· 
-I 

~ :: 
-1 , --, ~· -, l ___ 1- -. 

'--...___ 

I -= I 

20 years later. 
Back for the annual father-son 
basketball game. And still 
using the same lockers they 
had when they were on the 
varsity. Still in good shape, too, 
for Republic lockers endure, 
beautifully. 
It's no wonder Republic 
lockers endure. The handles 
are kick-proof. Doors and 
hinges are extra strong. Quiet 
openings and closings
generation after generation -
assured by non-staining 
rubber silencers riveted to 
the frame. 
Made from heavy-gage steel, 
Republic lockers come in 
double or single styles, with 
standard or full louvers. 
Choose from two-person, box
type, and other styles. In 19 
smart and highly durable 
decorator colors. 
You 'll gain fame in the school 
of hard knocks with 
Republic Steel lockers. Write 
for brochure L-102. 
Republic Steel Corporation, 
Manufacturing Division, 
Youngstown, OH 44505. 

Steel 

Dapubliastaal 
Manufacturing Division 
On Reader Service Card , circle no. 367 



Design for built-in security. 
IDENTl-LOGIC® Access Control and Identification Systems provide the functional 
part of a design for a built-in security system that does much more than lock doors. 
IDENTl-LOGIC systems offer maximum protection and security control with features 
unequalled in the industry. For examp le: 
•A means of identifying each and every entrant by l.D. number- day of year-

time of day- location of entry. 
•A printed record of l.D . number-day of year - time of day-location of entry. 
• Key control (you authorize cod ing for individual keys) . 
• Totally electronic. 
•Works on doors, files, safes-anyplace se,curity is needed. 
• Can trigger any number of alarm devices. 
•A lock that cannot be picked . 
• Easy to instal l. 
• Prices start at under $200.00. 

If you specify an IDENTl-LOGIC 
system you can be secure in that 
you have provided the ultimate 
in protection. For complete 
information send the coupon 
below to John F. Regan, 
Marketing Manager, Eaton 
Corporation, Electronic Security 
Division, 3074 Miraloma Ave. , 
Anaheim, Calif. 92806. 

,---... -- -- - - -- --~,1 

II Yes, I'm interested in the I 

l'!T•N 
Security Products 
&Systems 
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IDENTl -LOG IC® Access Control 

1 
and Identification System. 

Name _________ Title _____ _ 

Firm ________ __ Phone _____ _ 

Address _______________ _ 

I 
I 

City _______ State _ _ _ ~ip Code__ I 
D Please send complete Catalog Information O Imm ediate need 
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Books continued from page 116 

and which the system is completely i 
capable of challenging, modifying or E 

comprehending. 
It is true that we can design machin• 

which do, in fact, exhibit a limited kine 
of" intelligent" performance. That is, i 
system can modify its present activitie 
the basis of the outcomes of its previo 
activities, and if the system has the ab 
to remember the processes it has use1 
then the system should be able to rec1 
sively devise more efficient strategies 
achieve a particular goal. These are k 
as self-organizing or adaptive system~ 
But once again, the "goal" of the syst1 
must be imposed by an intelligence w 
exists completely outside the system. 

Negroponte asserts that his Archite 
Machine will be ethical, but he ducks 
question of how it will acquire its ethic 
have a simple answer for Negroponte 
architect must impose his ethics on th 
machine. He can attempt to do this d i1 
by telling The Machine what is "good ' 
what is "bad," or he can do it indirect! 
selecting the purpose which the syste 
shall fulfi ll. This means, of course, tha 
respect to the ethical criterion, The M 
chine can be no better and no worse 1 

the architect. 
Negroponte has not been particular 

clear about the assumptions he has b 
into The Architecture Machine and th 
purpose he intends it to fill. But wheth 
explicity or implicity, a set of goals t 
fact been imposed on it. The Architec 
Mach ine is ethical because it has bee 
given Negroponte's eth ics. 

This is exactly the issue which caus 
the most apprehension among people 
fear the prospect of machines perforn 
more and more of the architect's func 
The thought of giving some of the hur 
tasks over to The Machine worries pe· 
who enjoy performing these tasks, or 
feel these tasks are their best means c 
earning a living, or who use these tasl 
a means of avoiding doing something 
difficult. 

But this, I think, makes clear the rec: 
portance of this book. Negroponte is 
to show us how we can begin to build 
chines that are more sophisticated in 
capabilities, thereby relieving the arct 
of many of the mechanistic tasks whic 
is now obliged to perform. This does r 
mean that the arch itect is any less im ~ 

tant, only that he is now free to worry 
more important things. 
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Wasps protect their living communi
ties by building a structure of a 
closed-cell material around the living 
cells where life, food, production and 
community existence depends on the 
insulation that protects the larvae from 
violent extremes in temperature. 

Large apartments and commercial 
structures can accomplish the same 
ends by using insulating panels made 
of Styropor ® expandable polystyrene 
beads from BASF Wyandotte. 

Panels made from Styropor are 
tougher, longer lasting and easier to 
use than even a wasp could dream of. 
Styropor insulation is ... chemically in
ert; water resistant; non-rotting; non
dusting; non-warping; rigid and strong ; 
light weight ; easy to apply; readily 
available; low in original and installed 

\', /) 

ff 
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cost; contains no irritating fibers . . . and 
superior in thermal resistance to glass, 
cotton, or rock wool batts. 

Send the coupon below and find out 
how to improve on nature with Sty
ropor insulation panels. 
~---------------------------------------, 

' ' ·moo : 
BASF Wyandotte Corporation 

Advertis ing Dept. 144G3 
100 Cherry Hill Rd . P 0 . Box 181 
Parsippany. New Jersey 07054 

Send data on Styropor©to: 

Name-------------~ 
Company _ ___________ ~ 

Address _ ___________ _ 

City, _____________ _ 

State _______ Ziµ__ _____ _ 

Phone : (_ ) Ext. ___ _ _ 

Styropor© EXPANDABLE 
POLYSTYRENE 

'\ 1'\ 
\ '' l 
\'1 

"' 
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DO 
YOIJBOWN 
THIN6 
Our grilles 

tailored 
ta your 

ideas. 
WRITE FOR OUR 36 PAGE FULL-COLOR 
PORTFOLIO OF DESIGNS. 

CUSTDrlfl 
llllDDD• 

4840 PAN AMERICAN FREEWAY N.E. 
ALBUQUERQUE NEW MEXICO 8710'1 'llVi ]44-lb'll 
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FREE 
BULLETIN ABOUT 
A BRAND NEW, 
ECONOMICAL 
LABORATORY 
FUME 
SCRUBBER 

The world's leading research team in the field of packed 
columns and mass transfer (gas stripping, absorption, 
extraction, etc.) has designed a simple, efficient, low·cost, 
corrosion-resistant laboratory fume scrubber for use with 
any fume hood -the "Lab-Air." Virtually maintenance
free (no moving parts) . . . both vertical and horizontal 
configurations in models up to 2,000 cfm capacity ... 
off-the-shelf delivery. 

GET ALL THE FACTS! Send today for free Bulletin LS-700. 
34-048 

4?4·wbf PLASTICS AND SYNTHETICS DIVISION 
LABORATORY EQUIPMENT PRODUCTS AKRON. OH/0#309 
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*No Whiteprinter - even at twice the price - can deliver 
bigger or better prints day after day. 

With patent pending features heretofore unobtainable 
in tabletops, the new 747 virtually eliminates down time -
electronic components are in a replaceable modular unit / 
new mercury contacts improve evenness and intensity of 
light - machine runs for hours without strain / with speeds 
to 15 f.p .m., copy quality is unmatched by any tabletop / 
3-speed selective vapor development assures perfect prints, 
eliminates liquids in machine. 

Find out about the incomparable 747 . Get a demonstra
tion. 1-year warranty. 600 dealers. 
Low cost lease plan. Blu-Ray. Incor
porated, 6970 Westbrook Rd., Essex, 
Conn. 06426. Tel : (203) 767-0141. 
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At the heart of it, you hold a revolutionary 
key with precision-milled indentations that 
cannot be duplicated on conventional key 
cutting machines. Result: Key Control. 

That's just the beginning of the Sargent 
Maximum Security System story. Its lock 
cylinders are singularly pick-resistant .. . 
and three rows of pins converge on the key 
from different angles, making the cylinder 
all but invulnerable to the usual picking or 
raking techniques. 

A total of seven levels of masterkeying 
are available, fou r more than conventional 
systems. And since the system does not 
util ize the split pin method of masterkeying, 
the security of these lock cylinders remains 
unimpaired even at the highest master key 
level. 

For full information on the Sargent 
Maximum Security System, write to Sargent 
& Company, 100 Sargent Drive, New 
Haven, Conn . 06509 ·Ontario, Canada· 
Member Producers' Council. 

Key control 
under 
your thumb 

The Sargent 
Maximum Security System 
n Reader Service Card . c irc le no. 37 1 7 :71 Prooressive Arr.hitP.r.t11rP. 1 ?7 



The architect 
who designed this townhou~ 

is staking his future on our 
new structural system. 

128 Progressive Architecture 7:71 

And our old 
company policy. 
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Studs in lengths of 20 ' to 32 are cut to+or 
-I/ 32 " with a vertical band saw. 

2 . Cut studs are welded to form framework for 
module. 
Framework is light enough for two men to 
carry to panelizing table # 1. 

Plywood is skinned to frame with glue and self
tapping screws. 
Framework is flipped onto panelizing table 
# 2 for interior finishing. 

The architect is also the President of the 
company (Modular Methods, Inc.) that's erect
ing the townhouses. 

So you know he did a lot of careful combing 
for the best framing system he could find. 

After all, it's his reputation, money and com
pany that's on the line. 

With all that at stake, he went with our steel 
framing system. 

He knew from talking to our people that we 
made a great system. And that we'd back it all 
the way. 

You see, our system is the most complete 
lightweight steel framing system available 
today. 

I t'smadeupofa full line ofload-bearing steel 
studs (including 4 styles, in a variety of widths, 
in every gage you'll ever need to specify), track, 
bridging and joists. 

But perhaps the most unique feature is it al
lows you complete design freedom. 

Because it takes any exterior or interior sur
face material-gypsum masonry, wood, steel, 
etc. 

There are also many other impressive fea
tures you should know about our system. 

Namely, since it's half the weight of wood, 
you can specify a lighter foundation. 

As for weight and bulk as a design require
ment, you can add strength in gage without 
adding bulk. 

You can hide all the mechanical and electrical 

equipment because the studs form a hollow wall. 
It can be fabricated off the site as well as on. 

That saves on labor costs and financing. 
If you're designing for volumetric construc

tion, the system is perfect. 
In fact, the entire second floor of the town

house on the left was volurnized in plant. (The 
first floor was panelized in plant.) And every
thing stayed tight and plumb in transit. 

Now. Everything we've just told you is what 
sold the above architect on our framing 
system. 

And today, we're happy to report that his town
houses, his company, his reputation and his fu
ture are doing extremely well. 

But in talking with him further, we found out 
something that impressed him even more than 
our system. 

Us. 
To quote, "the Wheeling people stayed with 

it ... workedout some of our problems ... adapted 
some new methods ... got involved?' 

And, frankly, he wasn't too surprised when 
we told him we work with all our customers the 
same way we worked with him. 

Cee & Nailable joists Nailable S1uds Channel & Cee Sruds Track & Bridging 

Wheellng Corr.!tating Company 
W hee ling Corrugat ing Co., Div., W heeling.Pittsburgh Steel Corp ., W hee ling , W. Vo. 

96% of what we make builds highways, buildings and reputations. 



The ideal shower floor 
should be non-absorbent, 
rust-proof, corrosion-proof, 
stain-resistant and 
fungus-free. 

Molded-Stone® 
shower floors 
are all that--and 
colorful, too. 
Five-times lighter than concrete, yet stronger than 
natural stone! One-piece Molded-Stone® shower 
floors are formed from finely ground natural 
stone, resins and reinforcing fibers molded under 
heat and extreme pressure. Available in 10 
attractive colors . Single and double thresholds. 
Plus fit-anywhere corner models. 
For additional information, write Dept. PA- 7 

Cw~ 
FORMICA CORPORATION 

© 1971 Cincinnati, Ohio45202 •subsidiary of C:::: cYANA,...., o ::;::. 
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One reason Burke Tile 
stays good looking longer. 

Accidental cigarette burns make most tile fie 
look old before their time. But that never happens \: 
Burke rubber tile. It has excellent cigarette burn 
sistance. As a result, it looks good for the life of 
floor. 

In addition, independent studies have shown t 
Burke rubber tile cuts maintenance costs by ur 
one-half that of other resilient floors ... no burns, 
extra care. 

Nonporous, nonskid Burke rubber marble, tra' 
tine, terrazzo, and Argonaut® tile gives extra le 
service in areas such as offices, schools, banks, sto 
hospitals . .. wherever durability, good looks, and ec 
omy are prime requisites. And it's available in a \\ 
range of colors. 

For more information on quality rubber tile : 
resilient flooring accessories that are designed for y{ 
of heavy traffic and abuse, call or write The Bu 
Rubber Company. 

IJ 
ll 

Burke Rubber Company 
2250 South Tenth Street 
San Jose, California 95112 
(408) 297-3500 

Distributors and representatives in principal cities of 
and Canada. 
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Red cedar shingles restore some great planes to the Great Plains. 
)wner Henry McGrew decided some 
renewal was in order after he 

1ht this farmhouse near Kansas City. 
Juilding was st ructu rally sound , so 
num cost turned the trick. Red cedar 
Jles for the expansive plane surfaces 
3 outside. New wa ll surfaces and a 
1le-sided fireplace for the inside. New 
sand windows for in-between . 
led cedar shingles were selected for 

severa l reasons. Thei r natural beauty looks 
inviting from a distance - something 
that Kansas has lots of. Their rich texture 
complements a rustic environment. And 
their inherent warmth projects a sense 
of informality. 

Red cedar is also practical. It is 
naturally insulative against the coldest 
Great Plains winter, the hottest sum
mer. It w ithstands even hurricane 

force winds. And it requires no maintenance 
for decades. 

For you r next remodeling project, 
specify the enduring beauty of red cedar 
Certigrade shingles or Certi-Split handspl it 
shakes . For details and money-savi ng 

application tips, write : 5510 White 
Building, Seattle, Wa. 98101. (In 
Canada: Suite 1500, 1055 West 
Hastings St., Vancouver 1, B.C.) 

Red Cedar Shingle & Handsplit Shake Bureau 
One of a series presented by members of the· American Wood Council. 



It 
• 
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and all kinds of patterned and wired glass are made by ASG 
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over 40 varieties, all from a single source. 

For businessmen: Here 's a 
place to swing free with elegant 
wa lls of shimmering Beadex ® 
and its raindrop su rface, or 
Randex®with its random linear 
pattern. Both obviously crea
tive material. 

For schools: Fo r beauty and 
safety select Tru-Temp ® tem
pered, glass from a wide choice 
of patterns. These and polished 
wired glasses, qualify as Safety 
glass under USAS Z97.l-1966. 
Nuweld ® wired glasses are ap
proved by the National Board 
of Fire Underwriters as fire 
retardant. 

For homes: Bring new light and 
freedom to any architectural 
style, and do it safely. Use tem
pered Flutex as entrance side 
lights. Or select finely textured 
Muralex ®to provide both light 
and privacy. ASG patterned 
glasses are ideal for privacy 
panels, room dividers, or clere
stories. 

For doctors: Nothing somber 
he re. Br ighten t he patient 's 
visit with Flax !ID Or give maxi
mum privacy in the examining 
room with softly translucent 
Huewhite~ the most obscure of 
patterned glasses and exclusive 
with ASG. Just what the doctor 
ordered. 

For lawyer s: It's a pinst r ipe 
world and ASG gives you full 
power of attorney. Make it a 
clear case with Pinstripe® Pol
ished. Or obscure the issue with 
Pinstripe Finetex ® and its 
subtly muted lines. The Pin
stripe family is another ASG 
exclusive. Write today for com
plete information about our 
wide line of wi red and patterned 
glass. 
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~ ASG Industries Inc. 
,~~~P.O. Box 929, Kingsport, Tennessee 37662 
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CUSTOM THONET 
International House in Philadelphia-a just-completed 

dormitory, apartment and student activities center. 
Specifications: Thonet custom-designed 

furniture. Solid. Handsome. Flexible. Easy to maintain. 
And, like all Thonet furniture since 1836, built to endure. 

See the Thonet ideas at the Center of Design near you. 
Thonet Center of Design. New York. Chicago. 

Los Angeles. San Francisco. Dallas. Miami. 
Or write Thonet Industries, Inc., One Park Avenue, 

New York, New York 10016. 

On R.eader Service Card, circ le no. 375 



Only one anti-static carpet yarn 
is backed by a guarantee. 
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Pile 46% Zefkrome' acrytlc, 32% nylon, 20% modacryhc, 
2'll.Zefsta1•metalhcyarnforstatoccontrol. 

ZEFSTAT" 
5-YEARFREE 

REPLACEMENT 
GUAR,1.NTEE 
~ 

This carpet 1s made with Zelstat anll·StlhC yarn Dow Bild1sthe 
Company guarani~ to tne ongmal purchr.;er that this carpet will 
!101 generate static H'I excess of 2.500 volts down to a relative 

~.~~~~Ye~;,~~~~~ ~e ~':;~~)~~•'s a~;~t=:~':~u~
0

~~
~~~~~~~.b~ y~s.e!::;~~~e~=Ye;'." the useful life of U1e 

lf theantishoc.kperformaru:eot1h1scarpetfa1ls!omeet theab0ve 
mentiooedstandardandlfhumancom!ort•sadveiselya!fectedby 
slaticgenera1100,1nepurchasermustno11fytnemam1!ac:turerand 
make \he carpet available !or te.tmg b~ Dow Badische Company It 
tailure ls...ef•hedby thetests.theurpetw1llberep!a.c;e<1het>Ol11ll 
charges,iru:ludmg !hecostolmstallill !Oll. .,.. .. , .. ~...,. 

We guarantee that a carpet made with 
Zefstat® will reduce static below the level 
of human sensitivity for the useful life of 
the carpet or five years. Or else: we replace 
the entire carpet, free of all charges, includ
ing the cost of installation. 
Dow Badische is the only carpet fiber pro
ducer to guarantee its product in end use. 
If anyone else could solve the problem of 
static as effectively as Dow Badische, how 
come they're not willing to put it into a writ
ten guarantee? 
Maybe they're not as confident about theirs 
as we are of ours. And for good reason. 
We originated and developed the concept 
of turning metal into soft textile yarns more 
than twenty years ago. And when the need 
for some form of anti-static control device 
for carpeting became evident, we applied 
our knowledge into making an anti-static 
fiber for carpets. 
The result was Zefstat, a specially treated 
strip of aluminum we turned into a fine, 
soft textile yarn with the strength and other 
physical properties necessary for proces
sing, wearability and cleaning. 
It seems almost a shame that after we 
spent so much time and effort developing 
Zefstat, it should remain hidden. Because 
you can't see Zefstat in the finished prod
uct. Acrylic with modacrylic or nylon is 
blended with Zefstat anti-static metallic 
yarn during yarn production . Blended either 
by us or by you with our assistance. As little 
as two-percent of Zefstat, properly blended, 
can dissipate static electricity, almost as 
fast as it is generated, over an entire carpet. 
Can we guarantee Zefstat for you? 
Dow Badische Company, 350 Fifth Avenue, 
N.Y., N.Y. 10001 • 

..m=t·ul@H¥1& 
Zefstat is a registered trademark of Dow Badische Company. pY *-'. 
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r from Progressive Architecture 

stails from the Industry' 

1, four times a year, P/A wi ll feature a select group of 
:irtisements showing professional architectural details 
uildings. 

'Detai ls' gives the manufacturer the opportunity to 
~ rtise products within the framework of a working drawing, 
ig advertising a new dimension. 

1ember, once a product is in the working drawing, 
n the building. 

1sure the use of these pages, they have been designed 
!asy removal and filing under the Un iform Filing System 
Jted by AIA, CSI and the Producer's Council. 

your P/ A representative, get the details on 'Details', 
arrange to use this important new program in your 1971 
~ dule. 

1ressive Architecture 600 Summer Street Stamfo rd , Connecticut 06904 

SIC 
40 

in 
WOOD 

Who said you cou ldn't use wood fo ld ing 
partit ions to contro l sound? You can now. 
With tw in panel Son i cwa l~ Look it up today in 
your 1971 Sw eet's Arch itectural File 10.2 Pa . 
After all , wou ldn't you rather work with wood? 

WOOD FOLDING DOORS AND PART ITIONS B t'1 ·z1 ~,~r:~"r·i, I~ 
10710 N.W. 36th Ave., Miam i, Fla . 33167 1 ii :I ' JJ :: j 11 J '1 1 

• I ~ ·1'9 J !" o I I' 1 /i 

On Reader Service Card , circ le no . 364 

Make yours a double ... 
on the rocks. 

Single receptor or double, our new fountain 
of precast stone has clean, simple lines, 
handy deck space, five colors in three 
distinctive finishes. For details and all 

the facts, write: HAWS DRINKING FAUCET CO., 
1441 Fourth St. , Berkeley, Calif. 94710. 

DRINKING FOUNTAINS 

On Reader Service Card, circle no. 388 



Progressive Architecture 

Job mart 

Situations open 
Architect: Has well established, rap idly ex
panding and divers if ied A.I.A. practice with 
offices in excel lent location near Los Angeles, 
California. Must relocate to northeast U. S. 
Will consider swap, association, partnership 
etc. Reply to Box # 1361-243, Progressive 
Architecture. 

Architect: Opportunity to progress into key 
position in the resident architect 's office and 
the architectural and building research group, 
and participate in planning and research 
programs. Applicants must have license, 
registration and a minimum of 5 years' ex
perience in design, detail ing and planning. 
Salary commensurate with experience. Ex
cellent benefits. Please mail resume and salary 
requirements in complete confidence to: 
R. C. Mays, Director of Personnel, Southwest 
Research Institute, P. 0 . Drawer 28510, 
San Antonio, Texas 78228. 

Architects: Architectural/engineering firm 
ranking in top ENR 500 with excellent future 
growth potential and individual advance-
ment opportunities needs qualified candidates 
to fill challenging positions. Must be design 
oriented towards medical, educational, com
mercial and industrial facilities. Liberal 
benefits package. Within one hour of a variety 
of sports and cultural activities. Please send 
confidential resume includ ing salary require
ment to Box # 1361 -200, Progress ive Archi
tecture. All replies acknowledged. An equal 
opportunity employer. 

Delineator: Large midwestern architectural 
firm requesting application for delineator to 
work with design team. Finished tempera 
presentations frequently required . High de
gree of skill in all mediums desirable. 
Strong architectural and graphics background 
desirable. Reply to Box # 1361-255, 
Progressive Architecture. 

Facilities planners: International consulting 
firm with offices in New York, Chicago, and 
London seeks professionals to define and 
analyze client facilities problems and to 
develop and present detailed recommenda
tions for their solution. Facilities include 
corporate offices, governmental agencies, 
bank and brokerage houses, and educational 
institutions. Opportunities for personal 
growth, salaries commensurate with quali
fications, and comprehensive benefit program 
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including deferred profit sharing. Submit 
confidential resume of experience and earn
ings to: Becker and Becker Associates, Inc., 
Seagram Building, 375 Park Avenue, New 
York, N. Y. 10022. 

Mechanical engineer (HVAC): Opening with 
established pacific northwest engineering 
firm. Requires minimum four years current 
U.S. HAVC design experience. Located in 
cities and small communities. Send Resume 
to: Arlen L. Borgen, P. 0 . Box 428, Corvallis, 
Oregon 97330. 

Sales executive: Top marketing post, archi
tectural division medium-size national com
pany with leading product line. Sales, tech
nical knowledge architectural field essential. 
Marketing background windows, curtain 
walls, window coverings, construction glass 
or allied products valuable. Send resume in 
confidence. Reply to Box# 1361-256, Pro
gressive Architecture. 

Situations wanted 
Architect: Florida registration, AIA, NCARB 
certificate, 38, family, interested in reloca
tion to Fort Lauderdale-Miami area, to take 
over coordination of production in firm (part
nership potential), and free principal's time 
for other functions. Wide diversified experi
ence, including FHA procedures. Resume on 
request. Reply to Box # 1361-257, Progres
sive Architecture. 

Architect: NCARB certificate, registered sev
eral states, twenty years profess ional experi
ence all phases architecture South America, 
Canada and USA. Desire position (with part
nership potential) directing design and pro
duction in ethical, medium or small firm in
terested in best contemporary architecture. 
Resume on request, receptive to interview. 
Rene C. Aybar, Architect 38 Crescent Drive, 
Terre Haute, Indiana 47802. 

Architect: Registered in Illinois; 18 years own 
practice, consisting of medium size projects 
- educational, religious, industrial, institu
tional , commercial, municipal; past experi
ence mostly in office production and field su
pervision, but have had extensive experience 
in all phases of architectural practice. Reply 
to Box # 1361-258, Progressive Architecture. 

Architect: With twenty years varied experience 
in architecture and construction, NCARB and 
registration in five states desires employ
ment in Florida industry, construction, ed
ucation, architecture or government agency. 
Area code 513-224-0751 or Box # 1361-259, 
Progressive Architecture. 

Architect/ administrator: Registered many 
northeastern states, NCARB., AIA, 20 yrs. 
experience programming, planning, design 
and production in large office. Six years pri
vate practice. Heavy client relationship ex
perience in institutional field working wi t h 
private and governmental clients . Seeking 
managerial position with future in expanding 
firm . Resume on request. Reply to Box # 
1361-260, Progressive Architecture. 

Advertising Rates 

Standard charge for each unit is Fifteen Dollars, with a maximum of 
50 words . In counting words your complete address (any address) 
counts as five words, a box number as three words. Two units may 
be purchased for thirty dollars, wi th a maximum of 100 words. 
Check or money order should accompany advertisement and be 
mailed to Job Mart c / o Progressive Architecture, 600 Summer 
Street. Stamford, Conn. 06904. Insertions will be accepted not later 
than the 1st of the month preceding month of publication. Box 
number repl ies should be addressed as noted above with the box 
number placed in lower left hand corner of envelope. 

Graduate architect: B. Arch., age 32, marr 
one child . Eight years institutional work, 
specifically religious and educational facil i 
ties. Experience in all phases of practice. 
Seeking responsible position with small or 
medium-sized firm. Western Pennsylvania 
midwest location preferred. Resume upon 
request. Reply to Box # 1361-250, Progre 
sive Architecture. 

Interior designer: Young lady with over ter 
years experience in all phases commercial 
institutional, and residential design. Colle! 
graduate with B. S. Design. Free to travel ' 
relocate. Desire connection with responsit 
ties and opportunity for growth with an ac 
organization. Can handle client contact, 
assist in administrative work, and negotia1 
contracts, as well as the usual designer re 
sponsibilities, Reply to Box # 1361-261 , 
Progressive Architecture. 

Professional engineer: 37, proficient in he 
ing, ventilating, air conditioning, plumbin1 
and drainage systems. Registered in sever 
midwest, west, east and southern states. 
Will affiliate or represent contracting, engi 
neering or architectural firm. Geographica 
area no barrier. Box # 1361-184, Progres
sive Architecture. 

Specialist: In computer applications in arc 
tecture and construction . BSEE, three yea 
study in design at MIT. Extensive experien 
in computer graphics,-systems design, pre 
gramming, and the problems of computer 
operation for an architectural office. Have 
worked overseas. Fluent German. Reply to 
Box # 1361-262, Progressive Architecture 

Miscellaneous 
Career builders inc., agency: Complete rar 
of Architectural and Interior Design place
ment under the direction of Ruth Hirsch. 
Apprentices to Senior Designers and Proje 
Architects. Professional screening and per 
sonalized service. References checked. 50 
Madison Ave., New York, N. Y. 10022, 
PL 2-7640. 

Edwards & Shepard Agency: We are a des i 
and architectural placement service uniqu 
equipped to locate and appraise the qualif 
cations, experience and effectiveness of 
architectural and interior designers, urban 
planners, systems and space planners, co 
struction specialists, exhibit, lighting and 
environmental designers. We know (1) wh 
positions are available (2) who the best 
prospects are (3) the right approach (4) h 
to break negotiating gaps (5) how to save 
money, time and effort (6) how to simplif) 
procedures and appointments (7) the day 
to day state of the market. Contact Bill 
Shepard at (212) 725-1280. Interviews by 
appointment in our "dome on the roof" at 
1170 Broadway, N. Y. C., N. Y. 10001. 

Public relations/marketing: Is your archi
tectural practice growing? Are you well kn 
and highly regarded in your market? Is the 
best of your work published on a continuin t 
basis? Excluding staff and clients, are at le< 
200 people currently familiar with your offio 
and its work? Does your brochure represent 
you as well as your most successful project 
If you answer "no" to any of these questi 
professional public relations/marketing ser 
vice may be of immense value to you . We 
would be pleased to discuss your growth pl 
David S. Wachsman Associates, Inc., 51 Ea 
42nd St., New York, N.Y. 10017 (212) 687-
1196. 



These's a new way to incorporate . 
sculpture and textural relief in 

t can be done with Facad". 
This sculptured facing of easy-to-install, thin, molded, 

reinforced cement panels can be used as a total wall ele
ment; as spandrel panels, fascias, balcony panels or soffits. 

Sturdy, but lightweight (2 pounds/square foot), Facad is 
easy to handle. It comes in sizes up to 4' x 10'. No special 
skills or extra structures are required. Installation is within 
the competence of carpenters or glazers. 

Facad is also very durable. Arid becau~e it is all mineral, 
it is completely·incombustible .. 

F acad comes in a series of standard panel surfaces, one 
of which is shown above. It can also be custom-molded to 
afford architectural designers a broad choice of texture, 
color and pattern. 

For complete information, call the Architects Service 
Representative at .your G U.S. Plywood 
nearest U.S. Plywood . 

. • A Division ol U.S. Pl)"'llo'ood-ctlampiol'I Papen1 lt1C. 

Office Or WrJte: mThlrdmnue,NowYo<l<.N.V. "'°17 
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All access flooring 
panels need stringers. 
With this one 
flat exception. 

Other access panels might be as strong, but 
aren't as flat. Some as flat, but not as strong. 
Only Westinghouse welds an integral steel chan· 
nel stringer to a steel-encased particleboard 
panel, for a laminated-beam effect. It's the 
strongest panel available. 

How strong? Withstands a 5000 lb. load with
out indication of failure. Will take a 1000 lb. load 
applied to one sq . in. at any point on the panel 
with a deflection well below .080". Will carry 
more than 250 lbs. per sq. ft. live load. All with
out stringers. That's strong. 

How flat? So flat it doesn't need pads or gas
kets to dampen noise created by foot traffic. 
That's flat. 

The Westinghouse access flooring system 
provides all of the other advantages you need. 
And it's available nationally through local in
stalling distributors. 

Other reasons why the Westinghouse system 
should be put to work for you are detailed in our 
bulletin DB 68-350-1 . Write for it today. 
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HOPE'S 
ALUMINUM 
WINDOWS 

Photo by Ezra Stoller (ESTC 

University of Massachusetts, Southwest Quadrangle, Amherst, Massachusetts • Hugh Stubbins and Associate! 

Architects • Daniel O'Connell's Sons, Inc., and George F. Driscoll Company, Joint Venture General Contractor 

For the 22-floor dormitory towers in this striking comple x of modern university buildings, the architects selecte 

Hope's field-proven Series 220 Aluminum Casement Windows . Series 220 frames and weatherstripped ventilato r 

are custom-made from strong tubular aluminum extrusions, 2" deep front-to-back, having %" high glazing leg ~ 

All frame and ventilator corners are miter cut and electrically flash welded throughout the entire section profile ~ 

Pile-type weatherstrip interlocked into both inside and outside ventilator contacts is standard as are snap-in typ 

glazing beads. Casement ventilators are hung on rugged aluminum cleaning hinges with extruded leaves solid i 

welded to both ventilator and frame . Finish is Duranodic * 313 Dark Bronze, processed in Hope's own license 

facilit ies. Series 220 windows are designed and recommended for conditions where top quality units with unusual! 

high strength are required . In this instance , as in all Hope's installations, erection by Hope's own erection crew 

eliminated the problem of divided responsibility and assured proper installation of materials. Architects have bee 

specifying Hope's windows for buildings at leading universities fo r more than half a century. This role in th 

expansion of American higher education is one that Hope's Windows is proud to play. 

* Trade name of Aluminum Company of America. 

HOPE'S WINDOWS 
Jamestown, New York 14701 

A DIVISION OF ROBLIN HOPE'S INDUSTRIES. INC. 





lew! 
What makes our new Kentile The Mini-Brick Look because Saratoga Brick is 101 

Saratoga Brick Solid Vinyl Tile • t t d • I t• 1 · wearing, carefree solid vinyl 
so much fun to work with, so tile, it's ideal for both com-

right to recommend? In a word, ID ex 01'8 VIDJ I e. mercia1 and residential install; 
styling: a fresh, young approach to brick tile design, tions. Recommended by Ken tile for outdoor use, too, 

combining the rough, rugged texture of natural brick with with special adhesive. Colors: Saratoga Avocado, Gold, ai 
an eye-pleasing array of varied colors and sizings. Red (shown below). Tile size: 9"x 9~Thickness: 781

: 

Result? A now-generation floor of mini-squares, maxi- Your Ken tile® Representative will be happy to show 
squares, and rectangles ... all fused together in you our complete line of Saratoga Brick Solid Vinyl Tile. 

individual tiles by a bigger, bolder grout. Best of all, And, of course, provide you with samples. 


