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We're not ta lk ing about al l tt iose fancy g a d g e t s -
the technological advances we expect by the year 2005. 
Yes, Inryco* N-R-G-Flor—for complete energy distribution—will 
have adequate capacity to provide for them. . . but that's 
not new. Here's what is; long-term flexibility to meet changing 
requirements... economically 
Over a per iod of 30 years, this hypothetical office area will 
hove seen a dozen or more major changes in its layout. 
Hundreds of individual work stations will have been relocated, 
maybe several times. And every relocation will have meant 
another revision in the supply pattern for power and 
communications services. 
Tradit ional methods would have required costly coring of the 
slab and the installation of on insert each time a new power 
or communications outlet was needed. During 30 years this 
would have cost many thousands of dollars and caused 
considerable nuisance. 

Inryco N-R-G-Flor saves these thousands and minimizes 
work-interruptions by placing low-cost "preset" inserts on any 
practical rrx^dule across the entire floor area during 
construction. Both power and communications services are 
available at these locations throughout the life of the building. 
Activation is simple e rough not to require highly skilled 
workmen or specialized tools. 
There are many other features that can't be dealt with 
here: the Railway Bottomless Trench that insures ample future 
capacity, the savings possible with composite beam design, 
the fast construction, the design assistance we can g ive. . . and 
the single-source responsibility that simplifies your job. 
We'd like to give you more facts abou t N-R-G-Fk>r, so 
we've prepared information that tells all about it. To get yours, 
simply fill out and mail the coupon. Send it in today. 



Both power and 
telephone service 
ore available at 
each location. Flush 
service fittings give 
access to recessed 
outlets in preset 
inserts installed over 
cells. Center cell 
carries power lines. 
Two outer cells corrv 
telephone and other 
communications. 

Inrvco Celluflor" 
panels, placed on 
architectural 
module, serve as the 
secondary feeder, 
carrying power and 
signal lines from 
trench duct to preset 
inserts, Intyco fluted 
panels are used 
between Celluflor 
panels for economy. 

Shear connectors, 
welded through 
deck to structural 
frame, allow slob 
and beam to act 
compositely 
Hi-Bond" lugs in 
deck webs allow 
deck to act 
compositely with 
concrete fill. 

Preset inserts ore 
installed over deck 
holes pre-punched 
in any predeter
mined rrvDdular 
pattern. Some inserts 
ore activated in the 
initial layout. Others 
con be activated 
at any time during 
the life of the 
building. 

When service is no 
longer needed, 
because of office 
changes, the "self-
abandoning" 
service fitting can 
be turned to the 
closed position. 

Non-activated 
inserts con be 
located through 
carpet or tile. 
Concrete over top 
hole cover is easily 
broken up and the 
cover removed for 
access. 

Roil-Way™ Bottom
less Trench Duct, the 
primary feeder, runs 
across floor deck, 
carrying power and 
communications 
lirTes from the service 
closet. Wires enter 
cells through pre
punched holes in 
the deck. 

Hi 
INRYCO 
an INLAND STEEL company 

INRYCO. Inc. 
Dept. J , 4033 West Burnham Street. Milwaukee. Wl 53201 

Send me information on Iniyco N-R-G-Flor 

Nome, Title. 

Company 

Address 
General Offices: Melrose Park. Illinois 
Formerly INLAND-RYERSON 
CONSTRUCTION PRODUCTS COMPANY City State Zip 

5 21-1 

For more data, circle 1 on inquiry card 



In standby power, 
reliability isn't everything. 

When a commercial power outage blacks out every
thing in sight, a standby power system either starts up 
or it doesn't. 

It's as simple as that. 
But preparing a standby power system for that one 

basic moment of truth is by no means mm 
a simple proposition. iii r» 

At Onan, once we've engineered a | ^ , | H 
system that we figure is as reliable as 
any such system available today, we , 
go several steps further. " v ^ ^ * 

For example, we spend countless 
hours on dry runs, testing the engine, \ 
generator, starting controls and auto
matic transfer switches. 

Then we back up each system (engine, generator, 
automatic transfer switch) with a commercial/industrial 
warranty for five years or 1500 hours. 

And beyond that, we also maintain a worldwide parts 
and service network. Just in case anything ever does 

go wrong. 
Because we figure you either take 

responsibility for something or you 
don't. 

f E I If you agree, contact an Onan Dis
tributor for full details on Onan stand-

^ • ^ ^ by power systems. Or write: Onan Di-
I -vision, Onan Corporation, 1400 73rd 

Avenue Northeast. Minneapolis, Min 
nesota 55432. 

It's the only thing. 

P o w e r o n d e m o n d 

f o r t h e [SUIBI t h i n g s in l i fe. 
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A NEW ADDiliON TOTHE LUCALOrLAMP FAMILY 
By George, this new bundle of light from 
the GE Lucalox high-pressure sodium 
family . . . 
• delivers 5800 average initial lumens 

of light 
• that's 17% more light than a 295'watt 

incandescent street light . . . yet con
sumes 200 fewer watts 

• and, a whopping 60% more maintained 
lumens than a 100-watt mercury lamp . . . 
with 24% less energy used 

That means you probably can have more 
light for less money. 
The baby 70-watter will really brighten up... 
• residential streets 
• offices and low ceiling industrial areas 

• shopping malls and pedestrian walk
ways 

• as well as areas needing security 
lighting 

The Lucalox lamp family now has eight 
members ranging in wattages of 70, 100, 
150, 250, 400 and 1000 .. . the most com

plete high-pressure sodium lighting line in 
the world. 

J. Quincy Magoo will see that you get 
complete information on the new 70-watt 
and other Lucalox lamps if you will con
tact your nearest GE Lamp Representa
tive . . . or write . . . General Electric, 
Department C-513, Nela Park, Cleveland, 
Ohio 44112 

The most revolutionary thing in s i g h t . l i g h t 

GENERAL 
c- o O 

For more data, circle 3 on inquiry card 
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EDITORIAL 

Engineering for architecture: there's nothing to it but people 
Said architect Lew Davis at our Round Table 
on energy conservation: "It's become so easy 
to be a good architect. All you need is good 
clients—and good consultants. We rely on our 
consulting engineers, and when new forms are 
required [as for energy conservation] we wil l 
rely on them to come with us and produce the 
new forms." 

Well , Lew, who with his partners tackles 
some awfully tough jobs, does make it look 
easy—as many top-rank architects do. He also 
makes a point: The best architects know how 
to make the best use of their consultant engi
neers, and they know how to turn those engi
neers on so they do their very best work. I'd bet 
anything that on a Davis-Brody job the work
ing arrangement is not between an architect 
and an engineer, but between Lew and Sam 
(Brody) and their friends/engineers Marvin 
(Mass), Jim (Leon), Bob (Rosenwasser), Dave 
(Geiger), and Art (Zigas). 

Sure there's a contract—there's also a mu
tual commitment to give the client the best job 
that the architects and engineers working to
gether know how to design. 

Enthusiasm works! In his introduction to 
the article (page 100) on the work of KKBNA, 
engineers in Denver, senior editor Bob Fischer 
wrote: "In the course of reportorial conversa
tions, the editors were struck by the energy and 
perceptiveness seemingly common to all 
members of the firm, and their unmistakable 
enthusiasm for their work. Our curiosity 
prompted us . . . to interview the firm's partners 
and associates, and some of their clients, to 
find out what accounts for the high quality of 
their work—and just why they have so much 
fun doing it." There's a chicken and an egg 
there! 

In another introduction—to the case study 
section beginning on page 66—associate edi
tor Grace Anderson wrote: "What becomes 
evident as one reviews the projects on the fol
lowing pages is that there are a lot of people 
around with a sizable store of technical exper
tise—not only architects and engineers, but 
contractors and manufacturers as well. Talking 
with contributors to this section," Grace 
writes, "the editors also noticed the sheer en
joyment these experts take in tackling a knotty 
problem, whether it's big or little, and the great 
satisfaction they find in helping to make a 
building look more beautiful, or work more 
efficiently, or go together more simply, or cost 
less money." 

I just finished reading—and making a few 
editor's hen-tracks on—the article on Frank 
Bridgers' work on solar energy. Having read 

more than my share of articles—in the popular 
and professional press alike—on the geewhiz-
zeries of solar energy I approached my first 
reading of this article, even if Bob Fischer did 
write it, with a certain amount o f . . . well, ner
vousness. Well, when I finished I had the feel
ing that I'd heard from an expert—that Frank 
Bridgers really knows! 

Well, enough examples to make the point. 
As I wrote on this page for our first "Engi
neering for Architecture" issue just a year ago: 
"We wanted to do this issue because we think 
the place to search for solutions to our prob
lems in this industry—problems like cost and 
energy conservation and new scale—is with 
people." This issue, like our first effort a year 
ago, demonstrates once again the enormous 
technical resources that we have available to 
solve whatever building or design problem 
comes up, and reinforces the unique relation
ships of architects to engineers that exists 
throughout the industry. 

Finally, as it was last year, this issue is in
tended to honor the best work of the best engi
neers—to give recognition to engineers in 
building for their absolutely essential and all-
too-often unrecognized inventiveness and re
sourcefulness in working with architects to 
achieve economical and rational and beautiful 
buildings. — W a l t e r F. Wagner Jr. 

• Some "essential and all-too-often unrecog
nized inventiveness" takes place in producing 
an issue like this, and—as I did last year—I'd 
like to give a little credit where credit is due. 
The editor-in-charge of this issue is Senior Edi
tor Robert E. Fischer—the chief worrier, the 
chief gatherer of information, the chief writer 
on the issue, and (see photo credits every
where) its chief photographer. Grace Anderson 
did such a fine job of assisting Bob last year 
that we managed to put her on the staff, so she 
is now Associate Editor Anderson and the as
sistant chief worrier, etc, etc. 

One-time Associate Editor Peggy Gaskie 
(who moved to Denver just because she got 
married, for Pete's sake) wrote the KKBNA ar
ticle for us with the style to which we were 
long accustomed. Production editor Annette 
Netburn managed to handle this issue with an 
extra arm she found somewhere, while her reg
ular two arms produced the August and Sep
tember issues. Muriel Cuttrell worked over and 
above on most of the handsome drawings in 
this issue. The issue was designed—I think 
with great style—by jan White; and art pro
duction was handled by his Son the Design 
Student, Alex White.—W. W. 
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PERSPECTIVES 

More great lines from the Round Table: an evocative potpourri 

As you have probably seen already, beginning 
on page 92, is a report on RECORD'S Round 
Table: Towards a Rational Policy on Energy 
Use in Building. One of an editor's frustrations 
in editing such an article is the enormous 
amount of thoughtful comment which gets 
edited. The transcript of the day-long meeting 
was 269 pages long, double-spaced; and 
clearly much worth hearing had to be k^ft—as 
the film-makers say—on the cutting room 
floor. Herewith, with no attempt at organi
zation, some of the most evocative comments: 

. . . Paul Greiner of EEI on utility problems: 
"The problems are serious. We are a highly 
capital intensive industry, and with the cost of 
money going up and the scarcity of capital in
creasing the problems get more and more 
serious. Add to that the evironmental con
straints we have to deal with—the siting prob
lems. And then there is the problem of short
ages and choice of fuels. 

" A S H R A E has now set up a source-evalua
tion committee—better known as 'the hole-in-
the-ground committee'—to study the whole 
problem [of where the energy is to come from]. 
. . . We are studying the availability of fuels, 
the various environmental impacts, the eco
nomic impacts, the mix of various fuels at 
various times, and finally the mix of usage in 
buildings. . . . 

"In the absence of a true national energy 
policy, we have an energy conflict and we are 
all seeing it." 

And Mr. Greiner pointed out that different 
utilities have different problems: "You take the 
load profile on any particular utility company 
and it wil l be very different from another utility 
. . . Most of the major metropolitan utilities are 

summer-peaking—even in the northern cl i 
mates. Some still have winter peaks. I wi l l say 
that the industry is looking at peak-load pricing 
to try and level off those peaks and fill in the 
valleys. Inverse rates to penalize the heavy-
user? Probably just for residences." 

. . . Arthur Diemer of CC&F Property Manage
ment on developing a sense of urgency among 
users: "My problem as an owner-manager is to 
translate the urgency and seriousness of energy 
conservation to our tenants. At the peak of the 
energy crisis, practically everyone adhered 
faithfully to the SS-mph limit. But it took only 
four months before everyone started to change 
back to 65. . . . There was a noticeable reduc
tion in energy consumption in buildings during 
the gasoline shortage, but our records for late 
last year and this year show consumption 
climbing again." 

. . . Charles Ince of FEA on the need for public 
commitment and education: "Our concern is 
that the public really believe there is an en
ergy crisis. In Washington, when the embargo 
was on, the growth rate was four per cent. It is 
already up to eight per cent again. 

" I am not convinced that an energy-con
serving system has to cost more. The technol
ogy exists. It is a matter of understanding that 
the technology must be used, of getting incen
tives or disincentives. . . . The Federal policy 
in the building field is absolute conservation. 
It is cutting back the consumption of energy 
used in the construction of buildings and in the 
operation of buildings. We have been looking 
and wil l continue to look at long-term pro
grams that wi l l have a significant impact, hiere 
I am not talking about standards, but about an 

informational, educational program. And that 
is clearly needed because at your 1971 Round 
Table you were debating many of the same 
issues that we have today." 

. . . Dr. Maxine Savitz of HUD on government 
and the private sector working together: "This 
era of more expensive energy and lower en
ergy availability gives us an opportunity for 
new solutions to problems. 

"The architect, the engineer, and the 
building owner wi l l have to work together to 
develop the best design and best systems. 

"It is an opportunity for government and 
the private sector to work together to make 
sure that whatever is developed is technically 
sound and reasonable to implement. . . . 
There is not going to be one solution to using 
energy more efficiently in buildings. There are 
new buildings and old buildings, and very dif
ferent building types. These wil l have to be ad
dressed separately, and by separate means. 
The government wi l l offer some solutions. The 
private sector can do a lot on its own—not just 
with education, but with fee structures and 
ways of financing. 

"There are lots of problems, but lots of op
portunities that can be looked at from a posi
tive point of v iew." 

. . . Frank Coda of lES on a subject dear 
to the hearts of architects and engineers: 
"The biggest problem for architects and engi
neers is that they don't get adequately paid for 
the kind of work involved in a really careful 
energy analysis. If we are going to have energy 
conservation, we are going to have to start 
treating professionals as professionals and pay 
them for the work that needs to be done." 

A promotional-type word about r e c o r d ' s "Resources 76" seminar in October 

In this issue with its special emphasis on engi
neering, permit me this special message to en
gineers on R E S O U R C E S 76—the crash course on 
getting work in today's c l ima te—which 
R E C O R D is holding Monday through Thursday, 
October 27th through 30th, at the Center for 
Continuing Education of the University of Chi
cago. As I said in an earlier editorial: "This is 
going to be a workshop—perhaps even a 
sweatshop. The program starts every morning 
at 8 o'clock and continues after dinner. We 
think this concentration of work is entirely ap
propriate. We're asking you to spend a fair 

amount of money and time—and no one has 
much spare money or time to spend these 
days." The tuition wi l l be $400. 

What do we offer worth $400? Please take 
the time to dig back into your july issue and 
look at the mammoth fold-out on page 65. It 
gives you in far more detail than I can here 
exactly what we think is worth your $400 and 
your time. Bill Marlin, ex-competitor and now 
compatriot who's done the organization for the 
conference, has assembled a truly extraor
dinary roster of speakers and panelists to tackle 
the subjects that are closest to the heart of the 

business problem of every engineer and archi
tect—business outlook, legislation, cost con
trol, office efficiency (for small and large firms 
alike), changing lender attitudes, new market 
opportunities, and on and on. 

I hope you wi l l , despite these troubled 
times, seriously consider attending. There's a 
coupon for registration in the July issue; and— 
since you're a reader—you should have gotten 
another promotion piece in the mail. If you 
can't find it, call me (at 212/997-4565) or Bill 
Marlin (at 212/997-4242). 

—W.W. 
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J-M Asbestos Finishing Felt. J-M Expand-O nash" 
Expansion Joint Covers. 

J-M Asbestile ^ Hashings. 

Because Johns-Manville makes 
everything that yoes into a built-up 
roof, you have J-M quality all the way 
—from the deck up. 

And when those materials are ap
plied using J-M specifications, the 
result is "from-the-deck-up" depend
ability. 

Plus clear-cut responsibility for the 

performance of all J-M materials in 
the finished assembly when a J-M 
Guarantee is issued. 

That's why a J-M built-up roof really 
makes sense. And saves a lot of dol
lars in the long run. 

Need help with roofing problems? 
Write Johns-Manville, Box 5108, Den
ver, Colorado 80217. 

For more data, circle 6 on inquiry card 
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V i s t a / S p h e r e " " 

V i s t a / P r i s m a s p h e r e " 

V i s t a i i r 

Holophane 
luminaires 
that look as good 
as they light. 

Graceful design plus superior lighting. The spe
cial combinat ion that sets these fine Holophane 
luminaires apart. 

For openers, there's a variety of shapes, textured 
with a delicate array of tiny light controll ing prisms. 
There's even a unique pnsmatic sphere. 

Other spheres are smooth, and surround in-
tnguing geometnc forms that are both appealing to 
the eye and functional in their control of light. The 
spheres can be clear. Or bronze. Or dusk. Or opal 
white. 

It's a collection that's certain to challenge your 
imagination. 

Mount them s ing lyor inc lusters .On wall brackets 
or on decorative wood or metal poles. 

You'll like the way they look. And the way they 
light. 

Your Holophane sales engineer will be glad to 
give you complete details on the entire collection. 
Or write Dept. AR-8 , Holophane Division, Johns-
Manvi l le Sales C o r p o r a t i o n , G r e e n w o o d Plaza, 
Denver, Colorado 80217. 

For more data, circle 7 on inquiry card 
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Purchasing Plan 
c o n q M H i e n t s . 

sales representatives. 

JIM BARNWELL. 
Atlanta. GA. 
P.O. Box 448 7. 
Zip 30302. 
(404) 449-3300 

BILL BEUCKE, 
Long Beach, CA, 
2430 E. 223rd St., 
Zip 90810. 
(213)834-6471 

BILL PERRON 
Waterville. Ohio. 
P.O. Box 517. 
Zip 43693. 
(419) 878-8111 

RALPH COX. 
Atlanta. GA. 
P.O. Box 4487. 
Zip 30302. 
(404)449-3300 

SAM EATON, 
Oakbrook. IL, 
Johns-Manvtlle. 
2222 Kensington O.. 
Zip 60521. 
(312)887-7400 

BILL MOLL 
Dallas. TX 
P.O. Box 47663. 
Zip 75247, 
•(214) 631-3860 

MIKE HOLTHAUS, 
Englewcxxj Cliffs. N J, 
P.O. Box 1544, 
Zip 07632. 
(201)894-1111 

I BILL PERfJON 

SAM EATON 

BILL BEUCKE 

J-M offers more metal 
building components than 
anyone else. In fact, we 
have almost everything 
you need to outfit a metal 
bu i ld ing . . . except the 
metal. 

And we have seven of 
the most professional 
sales representatives in 
the metal building indus
try, fully prepared to give you the first One-
Stop purchasing capability available to a 
metal building buyer. 

Which saves a lot of work when it comes 
time for you to specify all the things that go 
into your building. 

Among the components J-M supplies are 
the following: 

Micro-Lite® " L " insulation, available with 
a wide choice of facing materials, and offer
ing excellent thermal insulating perform
ance which is so important for conserving 
energy. 

Rigid-Roll," the unique insulation which 
is delivered in roll form, but is rigid between 
the purlins, and affords you savings in ship
ping and installation. Available with punc
ture-resistant facing. 

Lighting by Holophane," one of the most 
respected producers of energy efficient lumi-

MIKE HOLTHAUS 

BILL PERRON 

JIM BARNWEU-

ONE-STOP PURCHASING, AVAILABLE ONLY 
FROM THESE SEVEN J-M SALES REPRESENTATIVES 

naires. Available in com
plete interior systems for 
commercial and indus-
trial buildings, tennis 
courts, and for outdoor 
applications. 

J-M also offers fluores
cent lighting fixtures for 
office and work station 
areas. 

J-M architectural pan
els to give metal buildings that "finished" look. 

Acoustical ceiling systems that make use 
of J-M's fine line of ceiling tiles, panels and 
grid systems to finish your building interior. 

And for efficient, low-cost heating and air 
conditioning.. .J-M's air handling systems. 
Micro-Aire® rigid and flexible ductwork that 
insulates both acoustically and thermally to 
provide quiet operation and conserve energy. 

For more information on J-M's compre
hensive One-Stop purchasing plan, contact 
the J-M sales representative nearest you.. . 
or call Roger Bengtson, Johns-Manville, 
Greenwood Plaza, Denver, Colorado 80217, 
303/770-1000. 

Johns-Manville 
for more data, circle 9 on inquiry card 
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For information about 
J-M products, reach for 
a Sweet's. 
For more information, 
reach for a phone. 

We know how much you rely on 
Sweet's Architectural Catalog File for 
detailed product information. 

That's why we've expanded our 
representation in the 1975 Sweet's File 
to 17 catalogs with 256 pages of infor
mation about Johns-Man ville 
architectural building products and 
systems. 

But even 256 pages may not supply all 
the answers to all your questions. 

When that happens, just pick up your 
phone. And dial one of these numbers: 

BUYUNE This is the name 
of Sweet's new toll-free telephone 
inquiry service. The B U Y L I N E 
number appears on Sweet's Catalog File 
volumes. Use it when you want to know 
the name of the nearest J-M sales 
representative. Or a close source for a 
particular J-M product. 

303/770-1000 Ext.3in 
This is the number of the 
Johns-Man ville Insulation Center, 
t's the place to call when you've 

got a thermal insulation question 
that needs an immediate 

answer. Whatever you 
need —a fact, a figure, 

an answer, a film. 

30V770-IOOO 
Ext.27f5 
This is the number of 
the Johns-Manville 
Product Information 
Center. Use it for any 
information on J-M 
products and systems 
that you can't find in 
Sweet's. 

data, design criteria, application 
know-how —the Insulation 
Center can supply it. 

We've gone a long way to give 
you the information you need. 

So you won't have to go a 
long way to get it. 

J-M Catalog 
Name 

Sweet's 
Index No. 

Built-up Roofs 7.1/Jo 
Blue Ctiip Built-up Roofing Systems 7.1/Joh 
Expand-O-Flash 7.3/Joh 
Corrugated & Flat Transite 7.4/Joh 
Stonehenge Architectural Panels 7.5/Jo 
Colorllth Architectural Panels 7.5/Joh 
Splitwood Architectural Panels 7.5/ Jom 
Permatone "S" Flexboord 7.5/Jon 
F a c e s p a n 'Corspan 7 5 Jos 
Shingles 7.7/Jo 
Building Insulation 7.14/Jo 
Sfructo-Gard 7.14/Joh 
Roof Insulation 7.15/Jo 
Curtain Walls 8.14/Jo 
Sound Control Ceilings 9.1/Joh 
Holophane Ceiling Systems 13.5/Ho 
National Ceiling Systems 13.5/Jo 

Jolins-IVIanvll le 
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American-Standard. 
Your direct line 
to a quality line. 

You're only a phone call away from the 
widest possible variety of plumbing fixtures and 
fittings. A complete repair/parts service. The 
largest distribution system in the industry. 

And with American-Standard you're also 
within easy reach of the most precious com
modity on the market. 

Quality. 
We make the quality plumbing fixtures and 

fittings for: 
• Single and Multi-family dwellings 
• Commercial, Institutional, and Industrial buildings 
• Hospitals and Nursing Homes 

American-Standard Products are manufac
tured with the care that insures long service 
and ease of installation: 

• Vitreous china lavatories, 
toilets and urinals 

• Enameled cast iron bathtubs, 
sinks, lavatories 

• Enameled steel bathtubs, 
sinks, lavatories 

• Stainless steel kitchen sinks 

• Complete bath, kitchen and 
institutional fittings 

No matter what type building you're building, 
call your American-Standard contractor, dis
tributor, or our nearest District Sales Office. 

• Fiberglass reinforced poly
ester (FRP) integral baths 
& showers 

• Specialized institutional/ 
commercial equipment 

• Melamine lavatories 
• Full line residential/com

mercial toilet seats by 
Church.'The Best Seat in 
the House"* 

AMERICAN 
STANDARD 

Of American Standard Inc. 

American-Standard 
District Sales Offices: 

ATLANTA, G A 
Drawer 1, Northside Station 
3110 Maple Dr.. Room 303 
Atlanta, G A 30305 
(404) 261-2550 

BALTIMORE, MD 
345 Quandrangle Building 
Village of Cross Keys 
Baltimore, MD 21210 
(301)433-8050 

BOSTON, MA 
148 Linden Street 
Wellesley. MA 02181 
(617) 237-3121 

CHICAGO, IL 
9575 West Higgins Road 
Rosemont, IL 60018 
(312) 698-3787 

C INCINNATLOH 
8041 HosbrookRd., Suite 124 
Cincinnati, OH 45236 
(513)984-8960/1/2 

DALLAS,TX 
BranifF Airways Bldg., 
Suite 303 
Dallas, TX 75235 
(214)357-6371 

DENVER, CO 
4800 Wadsworth, Suite 320 
Wheatridge. CO 80033 
(303)422-8200 

DETROIT, MI 
23100 Providence Drive 
Southfield. MI 48075 
(313) 424-8434 

HOUSTON,TX 
271 I Briarhurst. Suite 1 1 
Houston,TX 77027 
(713)785-4046 

KANSAS CITY. MO 
4709 Belleview 
Kansas City. MO 64112 
(816)753-5200 

LOS ANGELES. CA 
116N. Robertson Blvd. 
Los Angeles. CA 90048 
(213)657-7600 

M I A M I . F L 
2117 Ponce de Leon Blvd. 
Coral Gables, FL 33134 
(305)446-5533 
MINNEAPOLIS, MN 
6750 France Ave.. S. 
Minneapolis, MN 55435 
(612)927-9748 
NEW ORLEANS, LA 
Room 538 
3301 N. Causeway Blvd. 
Metairie. LA 70002 
(504)835-0395 

NEWARK. NJ 
P.O. Box 1521 
1435 Morris Avenue 
Union, NJ 07083 
(201)686-7950 
NEW YORK, NY 
40 West 40th Street 
New York, NY 10018 
(212)484-5300 

PHILADELPHIA, PA 
Barclay Bldg., Room 917 
1 Belmont Avenue 
Bala-Cynwyd. PA 19004 
(215)839-0222 
PITTSBURGH, PA 
100 Ross Street 
Pittsburgh. PA 15219 
(412)471-8200 
RALEIGH. NC 
P.O. Box 30095. Suite 112 
4509 Creedmore Road 
Raleigh, NC 27612 
(919)787-3611 
SAN FRANCISCO. CA 
4 West Fourth Avenue 
San Mateo, CA 94402 
(415)342-8621 
SEATTLE, WA 
15 S.Grady Way. Suite 250 
Renton.WA 98055 
(206) 255-0700 
ST LOUIS. MO 
11975 Westline Industrial Dr. 
Suite 110 
St. Louis. MO 63141 
(314)878-5600 
WASHINGTON. DC 
11300 Rockville Pike 
Rockville.MD 20852 
(301)770-6280 

For more data, circle 11 on inquiry card 
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The SR-50A. The SR-51A. 
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Texas Instruments is steeped in cal
culator technology from start to finish. 
We make all critical parts, and control 
quality every step of the way. This is 
the key to the exceptional quality and 
value of Tl's professional calculators. 
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C a p a b i l i t y . Q u a l i t y . W u e . 
The technological achievement under the 

keyboard is still the reason TFs professional calculators 
offer so much quality and math power for the money. 

Engineer . . . Sc ien t i s t . . . Business
man . . . Geologist... Chemist. . . Stat
istician . . . Student. . . whatever your 
field, i f you're doing more than basic 
mathematics, consider an SR-50A or 
SR-51A f rom Texas Instruments.* 

SK-.llA: simple arithmetic to 
complex statistics. 
Sheer math power. Log and t r i g and 
hyperbolics and functions of x. The 
SR-51A has these and also statistical 
functions. Like mean, variance and 
standard deviation. Factorials, per
muta t ions , slope and in te rcept . 
Trend line analysis. And there's a 
random number generator. Plus 20 
preprogrammed conversions and in
verses. Check this list for a closer 
look at the real math power you can 
get in both the SR-51A and the 
SR-50A: 

FUNCTION SR-51A SR-50A 
Log,Inx yes yes 
Trig (sin, cos, tan INV) yes yes 
Hyperbolic (sinh, cosh, tanh.lNV) yes yes 
Degree-radian conversion yes yes 
Deg/rad mode selection switch yes yes 
Decimal degrees to deg.min.sec. yes no 
Polar-rectangular conversion yes no 

yes yes 
e^ yes yes 
10^ yes no 
X- yes yes 
Vx yes yes 

yes yes 
1/x yes yes 
x! yes yes 
Exchange x with y yes yes 
Exchange X with memory 
% and A % 

yes no Exchange X with memory 
% and A % yes no 
Mean, variance and standard yes no 

deviation 
yes 

Linear regression yes no 
Trend line analysis yes no 
Slope and intercept yes no 

Store and sum to memory yes yes 
Recall from memory yes yes 
Product to memory yes no 
Random number generator yes no 
Automatic permutation yes no 
Preprogrammed conversions 20 1 
Digits accuracy 13 13 
Algebraic notation yes yes 

(sum of products) 
Memories 3 1 
Fixed decimal option yes no 
Keys 40 40 
Second function key yes no 
Constant mode operation yes no 

Performance, accuracy and efficiency. 
Both the SR-50A and SR-51A de
liver answers you can trust . Quickly 
and efficiently. To problems ranging 
f rom simple arithmetic to highly 

complex ca lcula t ions . You don' t 
have to learn special entry methods 
or difficult-to-master key sequences. 
There's a better way - TPs algebraic 
entry system lets you key your prob
lem jus t the way you would say i t . 
Natural ly . You don't worry about 
losing data in stacks, or keeping 
track of what is in each stack, or 
remembering i f the stack is f u l l . The 
way you learned math is the way 
it's done. On both the SR-50A and 
SR-51A-you can command tremen
dous math power wi th confidence-
f r o m the beg inn ing . Power and 
accuracy you can really put to work. 

Answers are calculated to 13 sig
nificant digits, rounded off and dis
played to 10. And f o r m a x i m u m 
accuracy, all 13 are held inside for 
subsequent calculations. 

Scientific notation is automatic 
when you need i t . For numbers as 
large as ±9.999999999 x 10'"'. Or as 
small a s ± l . x 10-"". 

J I U I L 
. 1 1 1 O 

sign I de decimal point 
integer exponent 

sign 

Quality craftsmanship. 
Q u a l i t y - i t ' s b u i l t in r i g h t f r o m 
the start. Texas Instruments de
signs and manufactures every crit
ical component. From high-purity 
silicon semiconductor materials to 
integrated circuits to light-emitting-
diode displays to circuit boards to 
keyboards. So, we design-in and con
trol quality— not just monitor i t —at 
every level: Materials. Components. 
The complete system. 

To assure you re l iable pe r fo r 
mance, every calculator is subjected 
to severe environmental and relia
bi l i ty testing prior to release to pro
duction. I n production, every one is 
thoroughly tested, then "burned-
i n " , then thoroughly tested again. I f 
there's any problem, we want to 
find it before i t gets to you. 

Inside, steel machine screws an
cho r a l l i m p o r t a n t s t r u c t u r a l 
elements-plastic welds and glue 
fastenings aren't good enough. A 
double-tough Mylar** barrier keeps 
dust and moisture f rom gett ing un
der the keyboard. The case is high-
strength, injection-molded plastic 

designed to take a beating. I t 's a 
quality calculator. And you know i t 
as soon as you get your hands on 
one. The heft and solid feel tells you 
it's a fine-quality instrument even 
before you press a key. 

The SR-50A and SR-51A are hu
man engineered, too, for maximum 
comfort and efl^iciency. For a hand or 
a desktop. Keys have positive-action, 
t ac t i l e feedback. A n d the big, 
bright displays are easy to read 
at your desk or on the go. Slim. 
Compact. Light . In your briefcase 
or on your belt, you' l l hardly notice 
just 8.3 ounces. 

New, low SR-50A and 
SR-51A prices. 
Technological leadership and qual
i ty craftsmanship are why Texas 
Instruments can offer so much value 
at low prices. And now, wi th new 
price tags, the SR-50A and SR-51A 
are better values than ever before: 
$99.95 for the SR-50A. $149.95 for 
the SR-51A. 

SR-51A Preprogrammed Conversions 

FROM TO 
mils microns 
inches centimeters 
feet meters 
yards meters 
miles kilometers 
miles nautical miles 
acres square feet 
fluid ounces cubic centimeters 
fluid ounces liters 
gallons liters 
ounces grams 
pounds kilograms 
sfiortton metric ton 
BTU calories, gram 
degrees gradients 
degrees radians 
"Fahrenheit "Celsius 
deg.min.sec. decimal degrees 
polar rectangular 
voltage ratio decibels 

See them at your nearest T I calcu
lator retailer. Or, send for our new 
fact-filled color brochure. I t details 
the outstanding capability of both 
the SR-50A and SR-51A wi th f u l l 
feature descriptions, sample prob
lems, en t ry -method 
c o n s i d e r a t i o n s and 
more. Write, Texas In- ^ L/L 
s t r u m e n t s , M/S358, * 
P.O. Box 22013, Dallas, 
Texas 75222 

!^207 3 
n 1975 Texas Instruments Incorporated 

T e x a s I n s t r u m e n t s 
I N C O R P O R A T E D 

• T l i f SR-r.(l.4 ami Sli-.-)! A are our pr 
SR-51 in handsome i 

ular SR-5() and 
>w case designs 

•Trademark of DuPont 
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Sylvania Lighting Center, Dan vers, Massachusetts 01923. 

Lumalux and Unalux lamps. High pressure sodium 
lamps: just about the most efficient light sources 
you can buy. Our Lumalux lamps come in several 
wattages, and deliver upto 125 lumens perwatt. 
150- and 360 watt Unalux lamps operate on 
many existing 175- and 400-watt mercury sys
tems without change of fixtures, ballasts or wir
ing; and save up to 14% on energy while they 
produce up to 70% more light. 

SuperSaver Excel incandescent lamps. 
These lower-wattage lamps (34, 54, 69, 
93 and 143 watts) give the same light 
output and 2500-hour life as the ex
tended-service lamps they replace (40, 
60, 75, 100 and 150 watts). They afso 
reduce energy demand by 5-15%. 

 



Architectural Precast and 
P R E S T R E S S E D 
C O N C R E T E Conserves energy five ways, 

About 15 percent of the nation's annual energy 
consumption is spent in the operation of commer
cial buildings. The building's envelope is an 
important first line of defense against energy con
sumption. If designed with energy conservation 
in mind, the "building envelope" — its walls, floors, 
and roof — can help conserve energy at least 
five ways: 
1. Reduced Fenestration: A prestressed concrete 
building with reduced window area can help 
stabilize the building's thermal requirements by 
controlling heat transmission. 
2. Thermal Storage: The stored heat in the 
exterior walls, roof, and floors constructed of 
precast and prestressed concrete can be an 
energy conservation tool... absorbing part of the 
heat and releasing it later when other heat gains 
have diminished. This reduces air-conditioning 
loads in summer and heating loads in winter. 
Concrete walls reach peak thermal loads three 
to four hours later than other wall materials 
(wood and metal) measured under like 
conditions. 
3. Improved Insulation: Precast concrete panels 
of sandwich construction combine weatherproof 
exterior, effective insulation, and finished interior 
surface in one unit.. .all installed by one con
tractor, one supplier, and only one or two trades 
for the entire wall. 
4. Decreased Building Volume: For decreased 
building volume, prestressed hollow-core floors and 
roofs take less space than a truss system of 
comparable strength. This reduces total building 
volume — and its energy requirements. 
5. Sun Shades: Properly designed architectural 
precast and prestressed concrete shading devices 
minimize solar heat gains without reducing natural 
light and view. These devices include window 
walls, vertical or hohzontal "fins," various sculptured 
shapes, and prestressed concrete double tees, 
single tees, and hollow-core units that also can be 
cantilevered beyond wall lines. 
Prestressed concrete has many uses in consen/ing 
energy. If you'd like to know more, consult your 
local architectural precast or prestressed concrete 
producer. 

ARCHITECTURAL 

PRESTRESSED CONCRETE INSTITUTE. 

2 0 N O R T H W A C K E R D R I V E / C H I C A G O , I L L I N O I S 6 0 6 0 6 
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If we tried to solve all your material-handling prob
lems with a single system, it would be like trying 
to fit square pegs into round holes. So we devel
oped a wide range of systems, to fill the needs 
of virtually any hospital. 
And we back our products with expertise that helps 
us tailor our material-handling equipment to your 
building instead of requiring that you plan your 
building to fit our systems. 
We work with you to determine the best system or 
combination of systems for the job you want done. 
We gather facts and figures on costs and cost-
savings. We design the system down to the last 

nut and bolt — and can even employ computer sim
ulation to prove that our plans will work as well in 
actuality as they promised to on the drawing board. 
We provide full installation if required . . . train 
hospital personnel in proper and efficient use 
of the system . . . and remain on hand during 
start-up and operation to make sure all the bugs 
are out. To assure that they stay out, AMSCO 
offers you a nationwide network of service 
technicians for preventive maintenance or repair. 
When it comes to material handling for hospitals, 
we may not have all the answers. But we're 
working on them. 

keep hospital materials 

     
      



The New AMSCAR System — with shuttle and 
power-assisted load/unload capabilities — now 
provides even greater benefits to both new 
and existing hospitals! Using the automated 
shuttle technique, hospitals can achieve cost 
effective horizontal movement. New load/unload 
capability adds an even higher degree of cost-
saving automation. Result? An even greater 
quantity of supplies are now distributed by 
AMSCAR — and distributed more efficiently . . . 
distribution life-cycle costs are even further 
reduced . . . personnel are freed for their most 
important job: improved patient care. 

AMSCO 
SYSTEMS 

Division of American Sterilizer Company 

For more data, circle 76 on inquiry card 
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CHESTER 
POOL SYSTEMS 

BEGIN HERE 
the same place your pool problems end 

R O L L - O U T L E D G E 

D E C K D R A I N S Y S T E M 

O V E R F L O W R E T U R N 
D R A I N S L O T S 

F I L T E R E D W A T E R 
R E C I R C U L A T I N G D U C T 

O V E R F L O W D U C T 

W E L D E D A L U M I N U M 
P L A T E S I D E W A L L S 

F I L T E R E D W A T E R I N L E T 

V E R T I C A L S T I F F E N E R S 
A N D K N E E B R A C E S 

S T R U C T U R A L "A" F R A M E 
A N D C O N C R E T E 
F O O T E R P A D S 

W E L D E D A L U M I N U M F L O O R — i 

3 
op The Chester pool wall. Self-supporting. Structurally stable. 

Incorporating an extrusion forming all circulation and 
overflow ducts. The beginning of a totally engineered 
pool system, low in maintenance, free of repair, w r 
The Chester system — pool, filtration tank, f T % I v 
piping between. A l l aluminum. Chester . . . the ^ ^ ^ 1 Jl J L ^ i X . 
single source, single responsibility pool package 
. . . designed, fabricated, and constructed by the 
builders with over 20 years of proven performance 
. . . backed by a comprehensive 5 year warranty. See Sweets 
architectural file 13.22 Ch. Case histories are available for 
study which may parallel your present situation. 

POOL SYSTEMS 
1300 Lafayette Avenue 

Middletown, Ohio 45042. 
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Presenting AMTS — AMSCOmatic Module Transport 
System — the first overhead horizontal/vertical distribu
tion system designed exclusively for hospitals. AMTS takes 
up to 50% less space than conventional overhead systems, 
which are based upon industrial design. Reduces cross-
contamination, with carts that never touch the floor until 
they reach user-levels. Increases safety, with above-head-
height carriers. Frees personnel for jobs more productive 
than cart-pushing. And with its half-ton capacity and selec
tion of cargo-carrying modules, AMTS handles virtually 
all your hospital's distribution chores. AMTS. Another first 
from AMSCO Systems Company, pioneer in automated 
material handling for the health-care field. 

AMSCO 
SYSTEMS 

Division of American Sterilizer Company 

For more data, circle 18 on inquiry card 
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Project: Keen College Academic Building. Union, N. J. Architect: Robert Hillier. Princeton. N. J. Curtain Wall Erector: Whelan Mfg. Co.. Trenton, N. J. 

Versatile Alcoa 
Alply wall systems 
offer custom 
design flexibility. 
Why settle for less? 
You can design your own Alcoa Alply" 
wall system. Then work through an 
Alcoa-authorized wall system contractor 
who offers you single-source 
responsibility — everything from 
engineering to the completed wall 
system, in place, with integral 
fenestration, interior and exterior finish 
and thermal insulation. 
No other modular wall system offers all 
these choices for low- to middle-rise 
buildings: 

Exterior and interior skins: aluminum, 
stainless steel, hardboard, plywood, 
cement-asbestos — you name it. 

Finishes: four standard finishes and 18 
colors, including Super Alumalure" 
baked-on. factory-applied fluoropolymer 
enamels . . . Alumalure baked-on 
synthetic resin enamels . . . Alumilitet 
electrolytic coatings in natural 
aluminum . . . Duranodict hard-coat 
finishes in three integral bronze shades 
and three new integral gray shades. 

'The use of polyurethane, 
polystyrene and isocyanur-

ate cores in these applica
tions may present a fire hazard 

under certain circumstances. 
Consultation with building code 
officials and insurance agency 
personnel is recommended. 

t i rade Name 

Panel cores: polystyrene, polyurethane, 
isocyanurate* or other materials, 
depending upon project requirements. 
Wide range of panel sizes: up to five 
feet wide, 18 feet long. 
Variety of shapes: panels can be 
shop-formed to almost any 
three-dimensional shape desired. 
Choice of joining systems: Alcoa's 
patented Snug Seam", caulking, 
splines, battens or frames. 
Variety of cutouts possible: to 
accommodate windows, doors, sloping 
grade lines, walkways, difficult contours, 
parapets. 

Whatever you're designing, let Alcoa 
and its wall system contractors help. We 
know a great deal about wall systems, 
finishes, industrial roofing and siding 
and other low- and middle-rise 
construction problems. We can make 
things easier Especially if you involve us 
early. For further information, write: 
Commercial Building Systems, 
Aluminum Company of America, 1090-V 
Alcoa Building, Pittsburgh, PA 15219. 

Change for the better with 
Alcoa- Aluminum Q A L C O A 

For more data, circle 19 on inquiry card 
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Cargomaster^, modern as tomorrow, has been 
solving hospital material-handling problems for thousands 
of yesterdays. Some 150 hospitals now employ Cargo-
master® systems for vertical transport of everything 
from pharmaceuticals and surgical supplies to food trays 
and linens. All automatically . . . at the push of a button. 
In containers ranging from dumbwaiter toteboxes to 
half-ton-capacity carts. Companion to Cargomaster® is 
CARTveyor, the automatic queueing device that can also 
be employed for limited horizontal distribution. 
Cargomaster®. CARTveyor. Two of the most versatile, 
economical and reliable items in AMSCO's smorgasbord 
of material-handling systems. 

AMSCO 
S Y S T E M S 

Division of American Sterilizer Company 

For more data, circle 20 on inquiry card 
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A FIRST IN FIRE-PROTECTION. 

Kansas City BankTower 
combines fluid-filled columns and 
flame-shielded spandrel girders. 

The painted steel exterior of 
Kansas City's handsome new 20-
story Mercantile Bank Tower 
encloses a number of unique 
structural concepts. Chief among 
them are liquid-filled columns, 
flame-shielded exposed spandrel 
girders and a unique steel space 
truss transfer structure. 

Space truss and liquid-filled 
columns open up pedestrian area. 

The architects plan for an open 
pedestrian area beneath the tower 
led to the design of the space truss 
and the liquid-filled columns. 

The 18-foot deep space truss 
transfers the weight from 24 
columns in the upper 16 floors to 
five base columns and the core. 
The five columns are 60 feet long, 
are cross-shaped and are fabricated 
from four standard W-shapes. The 
columns are filled with a solution 
of water and antifreeze. This 
system of column fire protection 
proved to be more economical 
than covering the columns with 
fire retardant material and 
cladding with steel covers. 

The space truss which encloses 
the building's mechanical floor 
is composed of W-shapes forming 
vees inclined outward at a 45° 
angle. Top and bottom chords are 

structural steel W-shapes with 
composite concrete slabs. The 
lower slab is post-tensioned with 
strands running diagonally which 
transmit tension forces to the core. 
This design resulted in further 
reduction of structural steel and a 
substantial saving in reinforcing 
steel. 

Flame-shielded spandrels 
function as curtain wall. 

The flame-shielded girders 
serve a dual function of structural 
component and wall enclosure. 
They form a part of the framing 
system replacing the more 
conventional concealed spandrel 
girders required to carry the floor 
loads. While acting with the 
exterior columns to resist all the 
wind forces on the tower, these 
exposed members provide 50% of 
the exterior wall. The top and 
bottom flanges with fire protective 
material on the inner surface 
provide the necessary protection 
for the girder webs in the event of 
fire within the structure. Full-scale 
mock-up and Underwriter's tests 
conducted in accordance with 
ASTM standards have shown this 
type of design will enable the steel 
girders to maintain flange and web 
temperatures below the limits 

Owner: Walnut Associates, Kansas City. Missouri. 
Architect: Harry Weese and Assodates, 
Chicago, Illinois. 
Structural Engineer: ]^&. D. Gillum & Associates. 
Ltd.. St. Louis. Missouri. 
Mechanical and Electrical Engineeis: Martin, 
Nagy. Tonella Associates. Inc.. Chicago, Illinois. 
Constmction Manager: Conmrdia Project 
Management Ltd.. Kansas City. Missouri. 
Stnictural Steel Fabricator: Havens Steel 
Company. Kansas City, Missouri. 
Spandrel Fabricator: Southwest Ornamental 
Iron G).. Bonner Springs. Kansas. 

established by ASTM E119. In 
addition, the top flanges of each 
girder provide the form for the 
concrete floor above. 

The Mercantile Tower contains 
248,000 square feet and required 
2200 tons of structural steel. It 
is a fine example of innovative 
architecture and engineering and 
the use of painted, exposed steel 
that works both aesthetically and 
structurally. 

U.S. Steel is preparing a struc
tural report on the Mercantile 
Bank Tower and we will be happy 
to send you a copy. For your copy, 
contact a Construction Repre
sentative through your nearest 
USS Sales Office, or write 
United States Steel, Room C423, 
P.O. Box 86, Pittsburgh, Pa. 15230. 

United States Steel 
HADEMABK 



Unm 
DT-TL B here! 

Economical new 
early warning 
fire detector fits 
most commercial 
applications and 
any budget. 
Save as much as 30% per zone—put 
Pyr-A-Larm DI-7L ionization detectors 
in your critical areas and less sensitive 
and less expensive heat detectors 
in low risk areas. You engineer cost 
out of sophisticated early warning fire 
detection systems, while keeping 
the quality/n. 

You get the same systems tech
nology that protects the Smithsonian, 
Mayo Clinic, Pentagon and many 
others—priced just right for virtually 
any commercial application. Stores. 
Offices. Nursing homes. Dormitories. 
You name it. 

The new Pyr-A-Larm DI-7L Ioniza
tion Detector has a patented dual 

chamber design and plug-in inter-
changeability with indicating lamp 
base, plus stable and sensitive operat
ing characteristics. 

The DI-7L detector and Pyr-A-Larm 
control panels are easily expandable 
from a basic one-zone system to an 
unlimited number of zones. 

Each zone can handle up to 30 
ionization or photoelectric detectors 
per zone. 

More benefits for you: all detectors 
mount on a 4" outlet box and require 
only 2-wire circuits. The control panel 
is handsome on the outside and solid 
state on the ins ide. . . fits between 
24" commercial studs and is designed 
for wood frame construction. 
There's optional emergency power 
using rechargeable batteries. 

If you are designing, installing or 
paying for a fire detection sys tem. . . 
get the finest quality on the market 
. . . at your price! 

For literature or a demonstration 
call us or write: 
William A. Columbus. Pyrotronics, 
Division of Baker Industries, 
8 Ridgedale Avenue, Cedar Knolls, 
New Jersey 07927 - (201) 267-1300 

PYr-A-Larm 
LIFE 

SAFETY 
SYSTEMS 
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N H w s . N BRIEF THE RECORD REPORTS 
NEWS REPORTS 
REQUIRED READING 

Administration of the $18 billion water pollution construction program may be hampered by manpower inadequa
cies at the regional level, according to a recent report from the Environmental Protection Agency. The report states 
that unless EPA changes procedures for administering the sewage treatment facilities building program, the Agency 
may have trouble obligating the remaining $12.8 billion of the $18 billion authorized by Congress for use by September 
1977. Increased staffing by EPA is recommended to assure that projects on the State Priority Lists result in a steady 
flow of approvable grant applications. 

The Environmental Protection Agency is modifying demands for pre-construction review of certain buildings and 
structures. Because state and local governments would not help in the review process—and Congress does not require 
them to do so—EPA is backing away from earlier demands to review parking lots, sports stadiums and shopping centers. 
EPA's concern stems from knowledge that automobiles drawn to these facilities can cause air pollution, and under 
the review plan approvals would have been granted only to those projects minimizing that potential problem. 

Meeting with President Ford in )uly, AGC officials expressed opposition to secondary boycotts in the construction 
industry, james M. Sprouse, executive director of the Associated General Contractors of America said following his 
meeting with the President that he is convinced that Mr. Ford wi l l veto the measure if it reaches his desk, unless 
accompanied by "new, comprehensive and badly needed construction labor reform legislation." The bill—HR 5900— 
now in Congress would permit, if passed, any union to force a general contractor oft the project by picketing everyone 
on the site, even those not involved with a particular dispute. The bill is discussed on page 36 of R E C O R D , July 1975. 

Underwriters' Laboratories has released its report on flammability of cellular plastics in finishes. Entitled "Flammabi-
lity Studies of Cellular Plastic s and Other Building Materials Used for Interior Finishes," the report covers comparative 
full-scale fire tests and laboratory-scale tests on 31 interior finishing materials, including 18 types of cellular plastics 
used as building materials. The 235-page report is available from UL for $22.50 per copy, and orders should be directed 
to: Underwriters' Laboratories Inc., 333 Pfingsten Road, Northbrook, III. 60062. 

The American Institute of Architects has announced a proposed tax incentive program for energy conservation. 
Testifying before the Senate Committee on Finance in July, AIA executive vice president Wil l iam L. Slayton presented 
the Institute's tax incentive proposal as an alternative to the insulation and solar equipment incentives contained in 
HR 6860, the Energy Conservation and Conversion Act of 1975. The tax incentive program, said Slayton, would 
stimulate between two and three million jobs in the depressed construction industry, and would make possible energy 
savings of up to 4.65 bill ion barrels of petroleum in the first five years. 

A "New Techniques for Life and Fire Safety in Buildings" seminar will be held by ASHRAE this year. Covered in 
the two-day seminars wi l l be: codes and standards; testing of new concepts; requisites for upgrading buildings; sup
pression and communications systems; and new design team concepts. The dates and cities for the seminars are: 
September 17-18, Chicago; October 7-8, New York City; October 22-23, Los Angeles; November 6-7, Atlanta; and 
December 4-5, Washington, D.C. For further information, contact: Management Concepts International, Inc., 505 Park 
Avenue, New York, New York 10022. Telephone (212) 582-0337. 

Energy conservation, fires, multi-use and security were discussed at the june 26 BOMA conference in Toronto. Six 
hundred members attended the annual meeting of the Building Owners and Managers Association International, at 
which Eugene A. Barbies was elected president. A BOMA policy statement issued at the meeting called for support 
of land use planning, and government aid to rapid transit. BOMA's stand on iire safety was to recommend that govern
ment jurisdictions work more closely with local building owners and managers and other informed persons in the 
private sector to improve safety devices, codes and procedures. Also, OSHA regulations in their present form were 
labeled wasteful and nonproductive in non-critical industries. 

The AIA has completed the first volume of its "Energy Opportunities Notebook," a continuing service to be offered 
on a subscription basis. It contains information on design and engineering opportunities for achieving an energy effi
cient building environment, and current proposed legislation concerning energy conservation issues. The notebook 
wil l be updated on a quarterly basis. 

Vincent G. Kling of Philadelphia will be consulting architect to the Metropolitan Atlanta Rapid Transit Authority 
Board of Directors. Kling's selection concludes six months of searching by the MARTA Board, and his responsibilities 
wi l l include monitoring and reviewing architectural design progress on all 39 of the transit system's rapid rail stations. 
His contract wi l l run for 24 months, on an "as needed" basis. 

Hugh A. Stubbins, Cambridge, Mass., has been awarded the Tau Sigma Delta Gold Medal for Distinction in Design. 
The national honor fraternity for architecture and the allied arts presented the award to Mr. Stubbins at the AIA conven
tion in Atlanta on May 20. Current projects of Mr. Stubbins include the Citicorp Center under construction in New 
York City, and the Federal Reserve Bank of Boston. 
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Security starts at the roof with GREFCO 
Permalite® Sealskin® 
Rigid Roof Insulation 

provides a better insulated roof for a longer time 
with less trouble. Composed of feather-light, non-
combustible perlite, waterproofing agents and 
binder. Integral Sealskin surface treatment 
provides both resistance to bitumen soak-up and 
a superior bond of roofing felts to insulation. 
Resistant to vermin, mildew and rot. Easy to lay 
and fit. Non-irritating. FM and UL listed. 

down to —50°F. and resistant to aging, cracking 
and atmospheric pollutants. Will not loosen, 
shrink or corrode. Splicing takes only seconds 
regardless of temperature. 

Perma-Fastner"^ 
Roof Insulation 
Attachment System 

Metalastic® Expansion 
Joint Cover 

is the only expansion joint cover that has a 
seamless extrusion. Perforated 2"-wide tempered 
steel nailing strip in each flexible vinyl flange 
provides positive fastening and avoids concern of 
use with dissimilar metals. Flexible at temperatures 

A subsidiary of General Refractories Company 

holds better —saves bitumen. One specially 
designed, patented Perma-Fastner every four 
square feet holds board tightly to deck without 
adhesive — hot or cold — and provides positive 
protection against wind uplift, vibration and 
construction movement. Strong 3" x 3" steel 
distribution plates — not tin tabs — secure boards 
firmly without damage to insulation or felts. Self-
drilling, self-tapping screws completely fill holes 
they make in deck. Perma-Fastner is FM and UL 
approved for use with G R E F C O and other 
insulations. 

For more data, circle 23 on inquiry card 
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NEWS REPORTS 
CRSI design awards go to six buildings 

Six architect/engineer/owner 
teams won equal honors in the 
1974 Concrete Reinforc ing 
Steel Institute Design Awards 
competition for reinforced con
c re te s t r u c t u r e s . C r e a t i v e 
achievement in esthetics, engi
neering, functional excellence 
and economy were judged in all 
entries. 

The winners in the first an
nual contest and their buildings 
are: 

Gruzen & Partners, New 
York City, architects; Parkas, 
Barron & Partners, New York 
City, structural engineers; and 
City of New York, owner, for 
One Police Plaza, a 10-story of
fice tower (see photo 1). 

George Matsumoto & As
sociates, San Francisco, archi
tects; H i rsch and Gray, San 
Francisco, structural engineers; 
and Regents of the University of 
Ca l i fo rn ia , San Francisco, 
owner, for the School of Nurs
ing Building, University of Cali
fornia Medical Center, a six-
story off ice and classroom 
building (see photo 2). 

I .M . Pei & Par tne rs & 
Araldo Cossutta Associated Ar
chitects, New York City, archi
tects; Weiskopf & Pickworth, 
New York City, structural engi
neers; and the Christian Science 
Church, owners, for the Chris
tian Science Center, which in

cludes a 28-story administration 
building, a colonnade building, 
a three-story Sunday School and 
an underground garage (see 
photo 3). 

Allen & Miller. Santa Ana. 
Cal., architects; Martin, Tran-
berger & Associates, Newport 
Beach, Cal., structural engi
neers; and Santa Ana Unified 
School D is t r ic t , Santa Ana, 
owner, for the Fremont Elemen
tary Schcx)!, a single-story re
cessed building with rooftop 
play area (see photo 4). 

Reid & Tarics Associates, 
San Francisco, architects and 
structural engineers; and Uni
versity of California, San Fran
cisco Medical Center, owner, 
for the Clinics Expansion and 
Parking Structure, an 11-story 
health-care facility combined 
with a multi-level garage (see 
photo 5). 

Hamon Coo l ing Tower 
D iv i s ion , Research-Cottrel l , 
Bound Brook, N.)., designers 
and builders; United Engineers 
and Constructors, Philadelphia, 
architects/engineers; and Atlan
tic City Electric Company, At
lantic City, owner, for the B.L. 
England Station, Salt Water Nat
ural Draft Coo l i ng Tower, a 
208-foot tall structure which is 
the first such tower in the U.S. 
that uses circulating sea water 
(see photo 6). 

Research credits elevators in high-rise safety Energy conservation stressed in ERDA game plan 

Sault Ste. Marie 
landmark opens 
Standing on Sault Ste. Marie's 
waterfront is a 21 -story concrete 
structure in the form of a triple 
observation tower, designed by 
George Rafferty of Progressive 
Design Associates, St. Paul, 
Minn. 

The towers are in the shape 
of three vertical trapezoid col
umns, topped by five canti le
vered viewing platforms. The 
interior of two columns con
tains a stairway, and the third 
column contains an elevator. 

The structure is used as an 
observation tower with a view 
of the St. Mary's River, the Soo 
locks, and both the Canadian 
and Michigan cities of Sault 
Ste. Marie. 

Many lives can be saved from 
fire or explosion in high-rise 
buildings if evacuees are al
lowed to use elevators, a Uni
versity of California architecture 
research team at Berkeley has 
concluded. 

V lad im i r Bazjanac, lec
turer in architecture who heads 
the research team, points out 
that virtually every city's build
ing code requires "grounding" 
of all passenger elevators in 
emergency operations. 

"Wi th proper evacuation 
strategies and proper operation 
of elevators, all the people can 
l)e removed from the floor in 
danger, as we l l as f rom the 
floors immediately above and 
below, within five minutes. In 
case of fire, you might be able to 
take everyone out of danger 
even before the fire department 
gets to the scene," said Baz
janac. 

The Berkeley project's con
clusions result from nearly three 
years of work by the four-mem
ber research group. The re
searchers used data from sev
eral high-rise buildings in San 
Francisco. 

"Experiments with our si

mulator disprove the widely 
held notion that elevators can
not provide adequate service to 
the building population in an 
e m e r g e n c y , and tha t t hey 
should not be used," Bazjanac 
said. 

" In most emergencies in 
modern high-rise buildings, ele
vators wi l l notfail during the ini
tial phase of emergency. There 
is ample time to remove people 
from areas in danger using ele
vators, and elevators can usu
ally accomplish the task much 
taster than people can escape 
on foot through stairwells." 

Specific evacuation strate
gies suggested by the U.C. study 
include sending elevators to 
floors just above and below the 
emergency zone. Other possi
bilities: people could be taken 
to safe refuge areas within the 
building; elevators could be 
sent simultaneously to the same 
floor; only part of the building's 
population might be trans
ported; or the building could 
be totally evacuated. 

This research has been 
funded by the National Science 
Foundation. The simulator is 
also used to test elevators. 

The Energy Research and De
velopment Administration has 
come out with a broad-scale 
plan for meeting the nation's en
ergy needs through the year 
2000. ERDA stresses no single 
technology at the expense of 
cMhers and promises develop
ment of new conservation tech
niques. 

In general, ERDA hopes to 
rely on extensive new energy 
technologies to shift the U.S. 
away from its 75 per cent de
pendence on oil and gas while 
at the same time maintaining 
about 2 per cent energy con
sumption growth rate. 

In the near term (1975-
1985), the top priorities wi l l be 
to expand use of coal and nu
clear reactors, increase domes
tic oil and gas recovery, and in
crease the efficiency of energy 
use. In the mid- te rm (1985-
1995), ERDA intends to acceler
ate development of synthetic 
fuels from coal and shale, and to 
increase the use of geothermal, 
solar heating and cooling, and 
waste heat recovery. The long-
term scenario stresses nuclear 
breeders, fusion and solar elec
tric power. 

But ERDA assigns one of its 
highest priorities to conserva
tion—in buildings. ERDA in
tends to develop model build
ing codes and performance and 
design standards, conduct re
search development to estabi ish 
thermal performance standards 
for new buildings, and encour
age l a r g e - s c a l e a d o p t i o n 
through Federal incentives and 
development of innovative fin
ancing. 

Another short-term goal is 
development of heat manage
ment technologies in industry, 
leading to the demonstration of 
a waste heat pump by 1982 and 
advanced thermal storage by 
1983. 

A secondary objective is 
development of solar heating 
and cooling tor buildings. ERDA 
forecasts that it wi l l be a signifi
cant factor by 2000, however, 
contributing 9 quadril l ion Btu's 
to an estimated total demand of 
125 quadril l ion Btu's. The near-
term emphasis wi l l be on heat
ing and cooling of residential 
and commerc ia l bu i ld ings , 
leading to demonstrations by 
]979.—Roger Smith, World 
News, Washington. 
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6 Amarlite products 
specified for Omni 
International 
Megastructure 

Omni International is a city within a city. Located on 5V2 acres, the 
megastructure covers approximately 2,000,000 square feet devoted to 
work, sports, leisure, corporate offices, business facilities, retail shop
ping, dining, exhibitions, international banking, sculpture, hotel space 
(500 rooms), cinema and world trade. 

The following Amarlite Aluminum architectural products were speci
fied for this ultra contemporary structure: 245 exterior sliding doors 
(No. 703) which combine beauty with smooth operation and excellent 
weathering; 4-inch flush glazed glass holding system for entrance 
framing, ground floor, shops, etc.; 43 La Vista maximum vision doors; 



PBS-380 on lower floors — a dry glaze system with a highly efficient 
thermal barrier and the PBS-383 which can be glazed from the inte
rior; and the BTI-680, a stick system designed for high rise appl ica
tions on which the architect desires a vertical accent and thermal 
insulation. 

The Omni International is a kaleidoscope of activity within an en
vironment unlike anything you've ever seen. The depth of the Amarlite 
line gave the architects, contractors and developers the peace-of-
mind that comes with single source responsibil ity for the 6 Amarlite 
products specif ied. 

Going places 
together 
with 
A M A R L I T E 
S A F E , S E C U R E AND BEAUTIFUL 
SAFETYLINE ENTRANCES 

• no injury at pivot 
stile thanks to 
cylindrical design 
• no injury at lock 
stile because of 
vinyl cushion • no 
forced entry since 
top and bottom rod 
locks open only by 
key and inset lock 
cylinder defies 
burglar tools 
• distinctive design, 
available in clear 
anodized, 
Amanodic bronze 
or black 
hard coat finish. 

Drawings 
of 7 Wonders of Ancient World. 

Suitable for framing. Available to registered 
architects and consulting engineers. 

A l imited edit ion, printed on parchment 
type paper, these drawings are a handsome 
addition to any wall. Each set is accompa
nied by a synopsis of the Wonder s history 
and architecture. Yours FREE with the cou
pon. Send for your limited edition set now. 

ANACONDA 4L A l u m i n u m 
Div is ion 

AMARLITE A R C H I T E C T U R A L ALUMINUM P R O D U C T S 

For more data, circle 24 on inquiry card 

Mail to: 
AMARLITE/ANACONDA 
MARKETING DEPT., P.O. BOX 1719 
ATLANTA, GEORGIA 30301 

Yes, I wish to receive a set of 7 Wonders of tt ie 
Ancient Wor ld Prints. 

NAME_ 

TITLE. 

COMPANY. 

ADDRESS_ 

CITY STATE. .ZIP. 
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F i n e t u n e d 

$43,400 $47,600 $120,000 
a year in N.Y. office building, a year at Ingersoll-Rand. a year at Arizona hospital. 

This 44-story off ice structure was 
built in 1950. Honeywel l central control 
now saves its management $16,400 
on energy and $27,000 on manpower 
costs. Says Leslie Hil l, Superintendent, 
"We' re enjoying the best operat ional 
cost savings in the history of this 
bu i ld ing . " 

Energy consumpt ion at corporate 
headquarters in Woodcl i f f Lake. New 
Jersey is managed over leased lines 
by a Honeywell owned and operated 
BOSS control c e n t e r - l o c a t e d 40 
miles away. "Last year we cut our 
natural gas vo lume by 2 2 % and 
electr ical usage by 3 1 % , " accord ing 
to Vice President Bill Grant. I-R shares 
the cost of control center operat ions 
with many other on- l ine bui ld ing 
owners. 

"Without our Honeywell central 
control system, we'd need twice the 
maintenance staff just to keep our 
bui ld ing runn ing, " states Merl in 
Vincent. Director of Plant Sen/ices at 
Desert Samaritan Hospital and Health 
Center. Mesa, Arizona. "Even then, 
we couldn' t run it as well or as cost-
effectively as we do now. In terms of 
cost-avoidance, our system paid for 
itself in its first year." 

These are but six of over 2000 successful 
Honeywell central control installations in 
buildings old, new, large and small. 

If your building is over 150,000 square 
feet, Honeywell can "fine tune" it to run better, 
more efficiently — for a lot less money. 
Our Delta central control system ties together 
your heating, cooling, ventilating, lighting, 
security and fire safety equipment into a 
single system. 

This centralization gives you the 
management control needed to cut building 
operating costs substantially. Applied to 
energy conservation, Delta should produce 
annual savings of $100-$150 per 1000 sq. ft. 
You'll get even greater savings from increased 

manpower productivity, because just one 
man can keep tabs on your entire building. 
Return on investment? Expect a fast 1-3 year 
payoff. 

Two ways to find out 
how much you can save. 

1. For exact cost-saving figures, 
based on a professional survey of 
your building, contact your area 
Commercial Division office today. 
2. Check what others have done. 
Write for documented case histories 
and our new energy management 
planning guide: 
Honeywell, GA2246, Minneapolis, 
MN 55408. 
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steel framing brings 
this inverted pyramid in 
at reasonable cost 

i i i i i i i i i i i i i i i i i i i i 
m i l l IIIIIII m i l l ! 

    
   

Located amid Stamford's 130-acre, $280-million downtown revitalization, GTE bui lding rises over a 3-story, 1,300-car above-ground garage, 
whose roof also serves as a4-acre plaza. Design of building also allows for construction of an addition atop garage when more office space 
is required. This provision was the reason for treating the inverted pyramid and garage base as separate structural elements. 

General Telephone & Electronics' 
new world headquarters in Stamford, 
Conn., was designed with floors of 
different areas to accommodate vary
ing departmental space require
ments. One of the primary requisites 
was the elimination of view-obstruct
ing columns, normally located along 
window walls. But the inverted pyra
mid design, while valid both practi
cally and architecturally, did pose 
some problems. 

Structural engineer Werner Jensen, 
of Werner Jensen and Adams, used 
sound engineering principles to solve 
them. He explained, "The slope was 
the most economical way of trans
ferring the load to the foundation." 
And the cantilever design eliminated 
the need for windowwall columns. 

Steel selected for economy, 
strength, speed of erection. Since 
each successive floor of this structure 

An enclosed arboretum, containing a circular reflecting pool, rises 50 f t f rom the bui lding's 
ninth floor. It passes through the penthouse mechanical level to an unusual roof—a group 
of 76 plexiglass domes supported by joists and cross-framing which span 80 ft . 

cantilevers beyond its column sup
ports, steel was chosen to provide 
the necessary tensile strength. More
over, the flexibility of steel framing 
gave the architect freedom to design 
an unusual structure at a reasonable 
cost. 
To frame both the building and its 
garage base, the fabricator used 
1,500 tons of ASTM A572 Grade 50 
and 4,300 tons of ASTM A36 struc
tural shapes supplied by Bethlehem. 
The A572 grade is used in areas of 
high stress in both ofliice building 
and garage. Speed of erection was 
another reason for steel framing. 

In all, the building provides approxi
mately 480,000 gross sq feet of oflice 
space. The bottom of the 6-step in
verted pyramid measures 180 ft 
square. In four steps it reaches the 
maximum dimension of 230 ft 
square. The sixth and top step is 
smaller than the one below it, result
ing in a penthouse design with a 10-
ft-wide surrounding terrace. 
Sloping columns are critical. 
In elevation, 14-in. wide-flange 
interior columns rise vertically to the 
second floor, where they bend to a 
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15-degree off-plumb angle. Twelve 
of the sloping columns stem from 
four 3-prong, 12-ton weldments lo
cated in each of the building's 
corners. These were shop fabricated 
from 3-in. steel plates. 
According to the fabricator-erector, 
the slanting columns caused no 
major problems. To hold them in 
place before bolting, they used tem
porary bracing rods tied to floor 
beams. The ease of erection was said 
to be due to careful shop fabrica
tion. When exterior columns were 
plumbed, everything lined up. 
The second directional change occurs 
at the eighth floor, where the sloping 
columns again straighten to support 
the floors above. Here the floor 
beams become a tension ring. Gusset 
plates are bolted top and bottom to 
hold continuity of tension members. 

Ten-story height is visually 
foreshortened. Horizontal bands of 
reflective glass, which enclose one 
floor and two spandrel panels at a 
time, give the G T E building the 
appearance of a 5-story structure. 
(Vision panels of tinted gray glass 
separate the reflective glass bands.) 
This also produces the floating effect 
the architect was trying to achieve. 
Floor-to-ceiling height is a constant 
12 ft 8 in., although the cantilevering 
of each 17-ft-high band causes floor 
heights to appear different. 

Connection techniques are varied. 
Vertical loads from the four weld
ments are transferred directly to the 
columns below, while the horizontal 
components are transferred through 
fillet welds. In this way, critical ten
sion welds are ehminated. On the 
second floor, the sloping columns 
act as a compression diaphragm in 
resisting forces acting in two direc
tions. Full penetration butt welds 
connect these members. 
In addition to both shop- and field-
welding, ASTM A325 and A490 
bolts were used for field connections. 

Deck and fireproofing. The floor 
system of the office structure is a 
4y4-in. concrete slab over a IVi-in. 
composite floor deck. The deck itself 
is cellular to allow for electrification, 
which is blended approximately 45-
55 percent. Fireproofing was sprayed 
on the structural members. 

Eccentric forces eliminated. Engi
neer Werner Jensen says, "Since the 
building is symmetrical in both di
rections, there are no 'oddball' 
forces." Wind bracing at each corner 
near stairwells and elevator shafts 

 
  

  

 

  

  

Sloping columns bend to a 15-degree 
off-plumb angle at second floor. Design 
p e r m i t t e d can t i l e ve r i ng of d i f f e r e n t 
levels and column-free walls. 

Cross section through center line of struc
ture includes three parking levels beneath 
10-story bui lding. Sloping columns begin 
on second floor and end at the eighth. 
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Plan view of eighth-floor corner shows arrangement of cantilever girders which eliminate 
the view-obstructing columns from the bui lding's perimeter. 

bear on footings that are tied 
together to counteract lift. 
Information on construction steels is 
available from our Sales Engineers. 
Just get in touch with our nearest 
office. Bethlehem Steel Corporation, 
Bethlehem, PA 18016. 

Bethlehem 

Owner and general contractor: F. D. Rich 
Company, Inc.; architect: Victor H. Bisharat, 
A IA ; structural engineer: Werner Jensen of 
Werner Jensen and Adams; fabricator and 
erector: New England Iron Works. 
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ARCHITECTURAL BUSINESS 

The crisis: not energy; not ignorance; but inaction 
D o you have-a sense of deja vu in all those 
oh -my photos of solar heat co l lectors , w i n d 
mi l l s , t idal energy machines and househo ld 
hints about doub le g laz ing, insu la t ion, caulk
ing against in f i l t ra t ion, l ower night tempera
tures and the like? 

Echoes of Mar ia Telkes, Farr ington D a n 
iels and C. G. Abbo t t f r om c i rca 1950 ! (Re
member the Dover solar house, RECORD M a r c h 
1949?) The anc ient ver i ty of Q = U A ( d e l t a T), 
the great b rown-coa l convers ions to a t hou 
sand years of Btu, total energy systems as exc i t 
ing as perpetual m o t i o n , vo lumes and treatises 
of k n o w - h o w at every level of science and in 
ven t i on—a l l of these have been w a i t i n g on the 
reference shelves for one s imple event : a rise 
in the pr ice of energy units to exceed the cost 
of s imple conservat ion measures. 

W e talk to J. Karl Justin of O 'B r ien & Justin 
about such things f r om t ime to t ime , so he sent 
us a copy of the f o l l o w i n g letter, w h i c h he 
thought to address to The New York Times and 
other places. —W.F. 

In H u g h Kenner's ar t ic le, " B u c k y Fuller and 
the Final E x a m " ( N e w York Times Magazine, 
Sunday, July 6, 1975), Fuller was quo ted as 
saying "There is no energy crisis. There is a 
crisis of i gno rance . " 

Some recent t h i nk ing has led me to the 
conc lus ion that in the bu i l d i ng industry the 
crisis is not even one of ignorance but of inac
tion and I w o u l d l ike to share my observat ions 
w i t h y o u . 

A little casual math shows 
million-gallon savings are easy 
It was du r i ng some recent meet ings o n arch i 
tectural aspects of energy conservat ion in new 
bu i ld ings that a l i t t le casual ar i thmet ic made 
me start ingly aware of h o w easy it w o u l d be to 
make a substantial dent in our nat ional total of 
annual o i l consumpt ion . In fact, the President's 
announced goal for reduc t ion of a m i l l i o n 
gal lons a day is a pushover for ou r industry 
a lone. 

To begin w i t h , just l ook ing at hous ing , it 
occur red to me that there are so many more 
ex is t ing bu i ld ings than pro jec ted ones that w e 
might spend our e f for t more p roduc t i ve ly o n 
i m p r o v i n g the former. There already exist in 
the count ry about 75 m i l l i o n d w e l l i n g units of 
w h i c h about 50 m i l l i o n are s ing le- fami ly uni ts. 
This compares to the scant one m i l l i o n or so 
that are be ing bu i l t new annua l ly . 

O n e re l iable survey says that 17 m i l l i o n of 
the houses are un- insu la ted. N o w just suppose 

w e s imply th rew some insulat ing batts on the 
cei l ings of those uninsulated houses (and I 
shou ld say r ight away here that this is not a 
pa id ad by any insulat ion manufacturer or as
sociat ion). It's an easy th ing to d o and does a 
lot of good . 

I f igured w e w o u l d save about t w o Btu's 
per square foot for every degree day. At a l o w 
average of 1000 square feet a house and 4 0 0 0 
degree days; that w o u l d be 136 t r i l l i on Btu's 
per year. At reasonable furnace ef f ic iency I ca l 
culate that w o u l d come out to 200 million gal
lons a year saved. Staggering! 

The President's one m i l l i o n a day goal is 
on ly 365 m i l l i o n a year. W e cou ld be better 
than half way there in a weekend 's w o r k . 

If you ' ve ever wo rked o n the p rob lem, 
y o u k n o w that o n the ce i l i ng or under the roof 
is general ly the most ef fect ive and the easiest 
p lace to put insulat ion. You carry the insula
t ion b lanket up into the att ic, and w i t h luck, if 
there are no f loor boards, you just unro l l it in 
the joist spaces. Though it helps a bi t , you 
don ' t even have to staple it d o w n — g r a v i t y 
does that part of the w o r k for you . 

W i t h f loor boards in the way , the insula
t ion can be stapled between the rafters. The 
cost per house is smal l , maybe $100 , some 
"swea t e q u i t y " and a coup le of cans of beer. 
The benefits are about $200 a year; not a bad 
trade-off . 

N o w if intel l igent efforts con t inue to be 
made in new const ruct ion too , and toward i m 
p rov ing the other mi l l ions of already exist ing 
units, and if w e go after commerc ia l and indus
trial and government bu i ld ings as w e l l , w e 
should be able to reach the m i l l i o n ga l lon a 
day conservat ion goal w i t h ease just in bu i l d 
ings; even tak ing in to account that it takes en 
ergy to save energy (we have to run the mines, 
ref ineries, mi l ls and factories to make al l this 
insulat ion) . 

A l l this is w i t hou t addressing ourselves to 
the other major sectors where energy is c o n 
s u m e d a n d c a n be s a v e d , s u c h as t r a n s 
por ta t ion, power p roduc t i on , i l l um ina t ion and 
even air cond i t i on ing . (Our insulat ion w o u l d 
help here already) and it doesn' t even consider 
e l im ina t i on of just p la in inadvertent waste. 

I remember in 1950 a coup le of former 
school chums of m ine started a business sel l ing 
smal l scale furnace dampers for large resi
dences. The idea was, ma in ly in the summer 
t ime w h e n the furnace was run on l y to heat the 
domest ic water, to restrict gases f r om escaping 
the f lue unt i l they coo led to 600 degrees in 
stead of ex i t ing at their usual 1200. These fe l 

lows, w h e n they made an insta l la t ion, also 
a lways took the oppor tun i t y to c lean the o i l 
burner nozz le and air ports . . . w i t h the result 
that the test imonia l letters they got were too 
good to be c red ib le ; some "sav ings " in the first 
year runn ing as h igh as 60 per cent. Ac tua l l y , 
the burner c lean ing was due at least half of the 
credit . 

This k ind of s imple waste is probab ly 
responsible for m u c h of the d iscrepancy be
tween the U.S. and other countr ies in energy 
consumpt ion per capi ta. Germany and Swe
den , for instance, w h i c h have a per capi ta 
G N P about the same as ours, use 55 per cent 
and 39 per cent less energy per cap i ta respec
t ively than w e . A n d it is, at this po in t , no longer 
because of m u c h lower l i v ing standards and 
depr iva t ion of energy consuming luxur ies. 

Scare tactics won't work 
until the pocket pinches 
I suppose one factor in creat ing this layer of 
waste is that the layman doesn' t have to under
stand even rud imentary techno logy and its ra
t iona l base to partake of its abundance. O n the 
other hand , in spite of this lack, the pub l i c does 
not respond w e l l to techn ica l pro ject ions of 
crises, the exaggerat ion of w h i c h it can sense 
if not cor roborate mathemat ica l l y . The pub l i c 
correct ly senses that the p rob lem is easi ly 
c leaned up regardless of al l the talk about 
" c r i s i s . " But the publ ic may just let it con t inue 
for the same reasons it a l l owed the p rob lem to 
deve lop in the first p lace; perhaps unt i l the 
p inch gets t ighter. 

N o w as y o u see I am already a conver t . 
M y partner and I take all this very seriously and 
advise our c l ients to do l ikewise. And w e a l 
ready devote a signif icant part of our pract ice 
to " r e t r o f i t t i ng " exist ing bu i ld ings for greater 
e c o n o m y of energy and main tenance gener
al ly . Before long , w e feel , matters w i l l be we l l 
under con t ro l . 

But just to put a safety catch o n the so lu
t ion I propose that w e conscr ip t al l the unem
p loyed new and used-car salesmen to go out 
and h a w k this insulat ion, and I guarantee 
people w h o never heard of a Btu w i l l be buy
ing insu la t ion. 

A l l this is in the end a very qua l i ta t ive re
v iew studded w i t h a few key f igures that I th ink 
make it unnecessary to prove the po in t further. 
Fortunately, I am on ly an archi tect w i t h a l i t t le 
extra eng ineer ing backg round . Just th ink wha t 
can be accompl i shed w h e n the fu l l - t ime eng i 
neers get go ing . 

—). Karl Justin 
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CONSTRUCTION MANAGEMENT 

GSA's mandatory computer 
program for CM control 
is not exclusive to IBM machines 

At an in t roductory br ie f ing o n the new ed i t ion 
of " T h e GSA System for Const ruc t ion Manage
ment , " reported in RECORD June 1975, the im
pression was conveyed that the PBS c o m p u 
ter ized cont ro l system st ipulated as mandatory 
for use by const ruc t ion managers of GSA p ro j 
ects, was speci f ica l ly deve loped for use w i t h 
IBM equ ipment . It turns out that GSA is fu l l y 
aware of the imp l i ca t ions of such an " e x c l u 
s i ve " arrangement and has adapted the equ ip 
ment requi rement to a l l ow use of any m a n u 
facturer 's computers that have suf f ic ient ca
paci ty and can accommoda te the PBS-CMCS 
l o g i c . The f o l l o w i n g l e t t e r f r o m F rank ). 
Matzke , act ing assistant commiss ioner for c o n 
struct ion management , expla ins the s i tuat ion: 

First I w ish to express my apprec ia t ion for the 
f ine art ic le that appeared in the June 1975 
issue of the RECORD about the GSA system for 
const ruct ion management . Basical ly, al l the 
sal ient features of the new system have been 
accurate ly repor ted. 

I d o , however , w i s h to correct the i tem 
concern ing the mandatory use of our c o m p u 
ter ized system for measur ing actual per fo rm
ance against p ro jec ted goals for schedules, 
costs, and f inances. W h i l e it is true that our 
management tool ca l led the "Cons t ruc t i on 
Management Cont ro l Sys tem" has been pro
g rammed for use w i t h the IBM 360 Compute r 
System, Mode l 50 or higher mode l number , w e 
are aware that other manufacturers of c o m 
puter equ ipmen t can meet our needs. Acco rd 
ingly , w e have, pr ior to any so l ic i ta t ion under 
the new system, changed the compute r equ ip 
men t requi rement to a l l o w the Const ruc t ion 
Manager to use any manufac ture and con f i -
guat ion of compu te r equ ipmen t , w h i c h w i l l 
p rov ide suff ic ient capac i ty to meet the data 
processing requ i rements , and w h i c h w i l l c o m 
p i l e t he C M C S F O R T R A N p r o g r a m s w i t h no 
change to system logic and no change to p ro 
gram cod ing other than m ino r special charac
ter convers ion . 

W e bel ieve that this change opens the 
door for f irms that have an interest in p rov id ing 
compute r services for Const ruct ion Managers 
d o i n g wo rk for GSA and should he lp rel ieve 
the concern expressed in the art ic le about re
straint of trade. 

The interest you have shown in our bu i l d 
ing program and speci f ica l ly in our new system 
for const ruc t ion management is great ly appre
c ia ted. I feel w e are o n target t oward our goal 
of secur ing the best design and management 
services the const ruct ion c o m m u n i t y can pro
v ide . —Frank J. Matzke 
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CtiGck hGrG 
for the Reynolds Distributor nearest you 
Atlanta, Georgia 

Reynolds Aluminum Supply Company 
1441 Ellsworth Drive 
(404)355-0310 

Baltimore, Maryland 
Reynolds Aluminum Supply Company 
4030 Benson Avenue 
(301)247-1600 

Baton Rouge. Louisiana 
Anco Insulation Company 
5575 Adams Street 
(504)355-7731 

Birmingham. Alabama 
Reynolds Aluminum Supply Company 
4500 5th Avenue 
(205) 591-2341 
Anco Insulation Company 
15 Office Park Circle 
(205) 879-8501 

Burlington, New Jersey 
Merchant & Evans Company 
Cross Roads Industrial Park 
100 Connecticut Drive 
(609) 387-3033 

Centerville, Utah 
Syro Steel 
P. 0. Box 835 
(801) 292-4461 

Charlotte. N.C. 
Reynolds Aluminum Supply Company 
6424 Pineville Road 
(704) 525-3281 

Cincinnati, Ohio 
Reynolds Aluminum Supply Company 
Blue Ash Industrial Park 
10823 Joslyn Road 
(513) 984-0770 

Dallas, Texas 
Reynolds Aluminum Supply Company 
1211 Regal Row 
(214) 631-1860 

Gretna, Louisiana 
Waco Insulation Company 
430 First Street 
(504) 368-7055 

Houston, Texas 
J. T. Ryerson 
1211 Kress Street 
(713) 675-6111 

N. Kansas City, Missouri 
Reynolds Aluminum Supply Company 
1925 Bedford Road 
(816) 842-2200 

Knoxville. Tennessee 
Ingall's Iron Works 
Steel Supply Division 
P.O. Box 5331 
(615) 687-1251 

Los Angeles. California 
Reynolds Aluminum Supply Company 
6446 E. Washington Blvd. 
(213) 726-7111 

Louisville, Kentucky 
J. F. Wagner & Sons 
P.O. Box 10185 
(502) 636-3755 
Reynolds Aluminum Supply Company 
1500 Fern Valley Road 
(502) 366-0314 

Memphis, Tennessee 
Reynolds Aluminum Supply Company 
703 North Royal Avenue 
(901) 525-4714 

Metairie, Louisiana 
Halmar, Inc. 
3332 North Woodlawn 
(504) 887-0151 

Miami. Florida 
Reynolds Aluminum Supply Company 
3690 Northwest 52nd Street 
(305) 635-0647 

Mulberry. Florida 
Corbesco, Inc. 
Highway 60 West 
(813) 425-1169 

Nashville, Tennessee 
Reynolds Aluminum Supply Company 
1440 Poplar Lane 
(615) 242-3405 
Tennessee Steel & Supply 
Div. Ingalls Iron Works 
710 S. Second Street 
(615) 254-1971 

New Orleans, Louisiana 
Corbesco, Inc. 
P.O. Box 19685 
(504) 524-3595 

Orlando, Florida 
Reynolds Aluminum Supply Company 
2920 Eunice Avenue 
(305) 293-6430 

Paducah. Kentucky 
ASK Supply Company 
P.O. Box 806 
(502) 422-4312 

Pittsburgh, Pennsylvania 
Pennsylvania Industrial Supplies Co. 
1234 Ridge Avenue 
(412) 322-5010 

Portland. Oregon 
Reynolds Aluminum Supply Co. 
323 S. E. Division Place 
(503) 233-4701 

Raleigh. N.C. 
Reynolds Aluminum Supply Company 
1431 Courtland Drive 
(919) 834-6221 

Richmond, Virginia 
Reynolds Aluminum Supply Company 
2605 Cofer Road 
(804) 233-9693 

San Francisco, California 
Reynolds Aluminum Supply Company 
3201 Third Street 
(415) 648-0170 

Seattle, Washington 
Reynolds Aluminum Supply Company 
7416 South 228 Street 
Kent. Washington 98031 
(206) 854-0260 

Shreveport, Louisiana 
Herren Metals. Inc. 
1122 Hawn Avenue 
(318)221-0531 

St. Louis, Missouri 
Reynolds Aluminum Supply Company 
136 Progress Parkway 
(314) 878-4747 

St. Petersburg, Florida 
Reynolds Aluminum Supply Company 
4241 - 31st Street. North 
(813) 527-1123 

Tulsa. Oklahoma 
Reynolds Aluminum Supply Company 
29th Street. North & Florence 
(918) 939-3305 

Wilmington, Delaware 
Metal Sales and Service Company 
500 East Front Street 
(302) 658-8651 Or write: Director, General Construction Market 

Reynolds Metals Company 
325 West Touhy Avenue 
Park Ridge, Illinois 60068 
(312) 696-1400 



The Geysers: 
A landmark in energy generation, built with 
Reynolds Aluminum Landmark'" Siding. 

The Geysers is the only com
mercially operating geothermal 
power plant in the United States. 
It has been producing electricity 
for Pacific Gas and Electric Com
pany customers since 1960. 

The most recent addit ion to 
capacity is Unit 11, shown here. 
The t u r b i n e b u i l d i n g ( rea r ) is 
sheathed in Reynolds Aluminum 
Mesawal l A r c h i t e c t u r a l S id ing 
Panels. 

A concealed fastener, side-
lock panel, Mesawall produces a 
p l e a s i n g p a t t e r n of l i gh t and 
shadow for large wall areas. For 
Unit 11, panels as long as 55' were 
used. The high strength-to-weight 

ratio of aluminum eases handling 
of such large panels. 

Pre-finished with Reynolds 
G o l o r w e l d " 200 f l uo ropo l ymer 
coating in Grecian Gold, Unit 11 
promises to keep its beauty with 
minimum maintenance. 

Consider Mesawall or other 
Reynolds Aluminum Landmark 
Architectural Siding Panels to 
add color, texture and rhythm to 
any wall expanse. Contact your 
Reynolds Distributor for complete 
details or write Reynolds Metals 
Company, 325 West Touhy Ave
nue, Park Ridge, Illinois 60068. 

R E Y N O L D S 
for better budding products in 

A L U M I N U M 

The Geysers Power Plant. Unit 11 
The Geysers. California 
Owner: Pacific Gas and Electric Company 

San Francisco, California 
Designs and Plans by Company Architects and 
Engineers 
Contractor: Christensen & Foster 

Santa Rosa. California 

For more data, circle 27 on inquiry card 



Cut energy drain with PARABOLUI\/IE 3-level lighting 

3 lamps 2 lamps 1 lamp* 

Parabolume fixtures al low you to re
duce energy use signif icantly and still 
retain the integrity of your l ighting de
sign. 

No special f ixtures are required . . . 
just our 2' X 4 ' three-l ight Parabolume 
accomplished the l ighting levels i l lus
trated above. 

No special ballasts. Standard 40 watt 
with center lamps tandem wired. 

And no fancy or expensive wir ing. 
Only a separate switched circuit. 

Best of all, the esthetic results are an 
intentional part of your interior design. 
You can achieve the desired i l lumina
t ion wi thout random lamp removals or 
afterthought "turn offs." 

Lighting levels may be changed for 
different jobs, fo r dif ferent natural am-
bients, to differentiate spaces, or simply 
to save precious energy whenever pos
sible. But whatever selection is made 
wil l be within the framework of your 
l ighting system design, and your clients 
wil l enjoy the low brightness environ
ment of Parabolume l ight ing. 

We believe in the conservation of 

energy. With Pa rabo lume we have 
championed it for 10 years. Specify 
Parabolume by contact ing your local 
Columbia Lighting Representative or 
wri t ing us for complete information. 

*Here's how it works. 
3 lamps: 124 fc at 3.7 watts per sq. ft. 
2 lamps: 83 fc at 2.5 watts per sq. ft. 
1 lamp: 37 fc at 1.2 watts per sq. ft. 
Reflectances:Ceiling .80-Walls .40-Floor.06 

For more data, circle 5 on inquiry card 

North 3808 Sullivan Rd. Terminal Annex Box 2787 Spokane, Washington 99220 Phone (509) 924-7000 A Subsidiary of f H T i S y U J A N j l A 
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New 
Comdek by 
Eight Reasons 
Spec Our Composite Deck. 

1. New deep embossed in -
dentations bond concrete for 

full composite action. 
Structurally tested and proved 

one of the strongest composite 
action deck designs available. 

2. Fewer sidelaps and faster 
erection with full 56" wide 

panels. Lengths to 43 ' mean 
fewer sheets to handle. 

3. Easy, precise bay fit and 
line-up with new adjustable 

sidelap design that also elimi
nates lap leakage. 

And for greater economy, 
Comdek is available in both 

2" and 3" depths. For com
plete information, see 

Sweet's, section 5.5, Metal 
Decking, composite. Or 

mail this coupon request for 
a free copy of the new Com

dek brochure. Write now. 
Granco, P. O. Box 40526, 

Houston, Texas 77040. 

Granco: Send the Comdek brochure fast. 
• For my files • For a job under consideration. 

 

 

  

 

  

4. Faster welding with pre
punched slots on a 12" 
module. 

3. Light gages are double 
thick at sidelap to improve 
fastening strength. 

6. Optional ceiling hanger 
holes in each rib (12"o.c.)fit 
any ceiling grid pattern. 

7. Handling holes provide 
easier handling and faster 
erection. 

8. Comdek has approved UL 
Fire Ratings up to 3 hours. 

G R A N C O 
Building products tfiot perform 

National Steel 
Products Company 
Subsidiary of 
National Steel Corporation 

For more data, circle 29 on inquiry card 



i 
modulo 3 

(un) common 
denominator 

at IBM 

Upper left: one of the executive offices in the new 
IBM World Trade Americas/Far East Corporation 
headquarters, where free-standing Modulo 3 
furniture and panel-hung components are combined. 

Lower left: acoustical panels in the Modulo 3 System 
form offices, support components and establish an 
integrated staff area using free-standing furniture. 

Upper right: free-standing, white laminate secretaria 
stations have recessed oak veneer work surfaces tc 

complement the panel-hung and free-standinc 
components of adjacent executive offices 

Lower right: in 37 sq ft. is an efficient work statior 
containing panel-hung desk and work surface, ample 

overhead storage units and mobile tub file. Al 
communication and electrical wiring for the statior 

is safely concealed in the Modulo 3, UL approvec 
raceway—the only plug-in. panel-to-panel Systen 

that s UL approved 



4 ^ ^ 

A section of floor layout 
illustrating curvilinear, 
rectilinear and free-standing 
configurations. 

This newest IBM facility is more than eight football fields of floor 
space, transformed by Modulo 3 furniture and panels into an effi
cient work environment for 1,100 people. 
Every office and all support areas meet a common criteria for in
dividual efficiency, uncompromising aesthetics, and adaptability to 
the change-dynamics that set the way of life in modern corporations 
What's not so common in office planning today is that Modulo 3 
is the only System providing the complete spectrum of solutions: 
Fully integrated, free-standing Furniture; Panels; Panel Mounted 
Components-and unlimited combinations of all three for rectilinear 
and free-form configurations. 
Brilliant white laminate finishes, warm oak and walnut veneers are 
blended in work surface and storage units throughout the building. 
Acoustical panels used as privacy screens and supports for com
ponents are covered in both white and buff shades of Belgian 
linen. The full range of utility and price in the Modulo 3 line per
mitted extending the same rich design statement from offices for 
senior officers to space for junior staff. 
Product information.. .yours for the asking. You can apply our 
single-system approach to your planning-for a single work station 
or spaces as big as football fields. You'll find Modulo 3 contains 
the [un] common denominator of design for your next office plan. 
Write for your copy. 

m o d u l o s 
A SUBSIDIARY OF TIFFANY INDUSTRIES, INC.. 100 PROGRESS PARKWAY MARYLAND HEIGHTS. MO. 63043 
TELEPHONE: (314) 878-4222. TELEX: 44-7652 
SHOWROOM/MERCHANDISE MART SUITE 1635, CHICAGO, ILLINOIS 60654 TELEPHONE. (312) 467-9437 
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Inryco/wall PS 
Pre-insulated Sandwich Panel 
30" wide, U-value: .080. 

A one-piece, complete wall section that reduces field erection 
steps to a m in imum. No wall system has fewer parts or can 
be installed faster. Isocyanurate insulation properties are 
excellent, and there is no metal-to-metal contact between inner 
and outer faces. Factory-installed seals at panel joints keep the 
weather out. Exterior appearance; attractive, f lush, mono
lithic; eight long-life colors in Duofinish 500™ Interior: bright, 
reflective, f lush, white surface in Duofinish 100™ 

Three 
new options 

for 
energy-saying design 

wall construction 
There is no single solution. The designer needs flexi
bility to meet the requirements of different structures. 
Inryco/wall's three versions help. Each type greatly 
increases a building's energy-conserving properties, 
but each permits a different approach to construction. 

All InrycoMall panels share one vital advantage over 
others: the excellent thermal values of foamed-in-place 
isocyanurate, a second generation, 93% closed-cell 
material that outperforms conventional, flame-retarded 
urethanes while equalling their strength and insulating 
qualities. 

All Inryco/wall panels have composite strength re
sulting from the bond between the steel and insulation. 
Strength for longer spans, rigidity for easier handling 
and faster erection. And all Inryco/wall panels are pro
tected by long-life, oven-cured Duofinish coatings over 
galvanized steel. 

We've prepared information that describes these 
three new Inryco/wall panels in greater detail. Get 
yours from your local Inryco sales engineer or send in 
the handy coupon 

I N R Y C O 
an INLAND S T E E L company 

Formerly Inland-Ryerson 
Construction Products Company 

General Office, Melrose Park, Illinois 
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Inryco/wall PL 
Pre-insulated Liner Panel 
30 " wide, U-value: .15. 

For field assembly in combinat ion with conventional exterior 
wall panels Liner creates a flush, easy-to-clean interior wall 
surface with a long-life Duofinish ICQ™ white coating that en
hances lighting levels. Erection is greatly speeded because 
factory-installed insulation eliminates the step of insulating in 
the field Panels are strong, rigid, easy to handle. For the 
extenor, the designer can choose any panel f rom Inryco's 
broad line of conventional wall systems. 

5 " 

Inryco/wall PF 
Pre-insulated Face Panel 
3 0 " wide. U-value: .12. 

Two ways to upgrade both the appearance and the energy-
saving properties of older masonry or block structures. Face 
panel can be used either on the exterior or interior of a bui ld
ing. Used outside, the panel creates a contemporary, flush 
look with a choice of eight long-life Duofinish 500™ colors 
Used inside, it covers unsightly wall condit ions with a neat, 
flush surface and boosts lighting levels with its Duofinish 100™ 
white coating. 

INRYCO, Inc , Dept H. 4033 West Burnham S t , Milwaukee, Wl 5320" 

Send me the information on Pre-lnsulated Inryco/wal l . 

Name Title Company 

Address City State Zip 5-22-1 
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Markward & Karafilis, Inc., of Detroit is 
building this 85,000 sq. ft. complex for the 
Mental Health Department of the State of 
Michigan. Complex is the proper word for this 
residential trairang center. And because it is 
fireproof, flexible and compatible with other 
building materials, the architect, Eberle M. 
Smith Associates, chose steel as the proper 
fi-aming material for the building shown (top 
left) and the eight other buildings involved. 
C & I Building Products Company of Chicago 
are the fabricators on the project. 

Nine buildings (left) are also involved in 
PUU HELEAKALA, the 126 unit apartment 
project designed by architect, Charles R 
Sutton & Associates and being built by Asso
ciated Masons Ltd, for the Ferguson Land 
Company and Kaiser Industries on Oahu, 
Hawaii. Pre-fabrication of panels by Tayler 
Products of Burlingame, California and 
Honolulu, saved on-site job time in Hawaii. 

In Michigan and 
Hawaii they're 
catching the new 
wave: Wheeling 
Steel Framing. 

More and more builders are swinging to Wheeling 
framing systems. They're doing it because Wheeling 
framing systems do more for them. There's more to the 
Wheeling system. More gauges. More sizes. More 
shapes. 

More gets done each day, when you use 
Wheeling Steel Framing. More productivity. More 
profitabSity. And most important, lower overall 
costs. 

Wheeling Steel Framing will take any interior or 
exterior material. AH joists and studs are pre-punched. 
Electrical and mechanical service lines are easily 
installed. 

The rigidity and strength of steel is obvious. And 
ste l̂ framing is non-combustible. It wdll not shrink, 
swell, rot or warp. 

Catch the big wave in building. The first step is to 
write for our brochure: WC-608. It's crammed ftiU of load 
tables and many other things you want to know about 
steel framing. 

For your copy write. Wheeling Corrugating 
Company, Division of Wheeling-Pittsburgh Steel 
Corporation, Dept. GC-17,4 Gateway Center, 
Pittsburgh, PA 15230. 

Ŵheeling 

® 

%#StedlTaming 
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P L E X I G L A S 

today, 
more than ever, 
it makes such 
beautiful 
sense* 

 

Flat or fo rmed. Clear or color. 
Strong. Light weight. Beauti ful . 
Plexiglas brand acryl ic plastic. 
Making sense, solving problems 
. . . any way you look at it. 
In banks where it provides 
transparency, security and 
crystal-clear beauty. In school 
skyl ights and windows where 
it resists breakage, controls 
glare and conserves energy. 
In homes where its formabi l i ty 
makes small wor lds larger. 

Find out more about Plexiglas 
by wr i t ing for our brochures and 
engineering data. For on-the-
spot answers to specif ic 
questions wri te or call our 
Archi tectural Coordinator (215) 
592-6799. See our catalog in 
Sweet's—8.26/Roh 

Building codes limit areas of plastic 
glazing. Approvals for large-area Plexiglas 
enclosures must be applied for on a special 
permit basis. Fire safety design 
considerations must take into account 
the combustibility of Plexiglas. 

Martin Luther King Elementary School 
Pittsburgh, Pa. (above) 
Architects: Litf, Justh and Chetlln 
Pittsburgh 

Suffolk Franklin Savings Bank 
Boston, Mass. (left) 
Architects: Bastille-Neiley 
Boston 

Beach Cottage, Harvey Cedars. N.J. (right) 
Architects: Murphy Levy Wurman 
Philadelphia, Pa. 

the trademark the company 

PLEXJGLAS R O H M 
IHRRS 

*Ori.PM(». P* 19105 
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New EnerCon heating and air conditioning. 
The system that puts mone>i 

Introducing two new air-conditioning 
systems for schools. 
Right now, as construct ion and energy costs keep 
soaring wi th no end in sight, AAF has two new ways 
to keep a t ighter fist around your operat ing budget. 
The EnerCon Classroom Air Condit ioner and the 
Reverse-Cycle UNIvent. Two new systems that dras-

i! 
t ical ly cut heat ing/coo l ing power costs in schools. 
Both recycle energy. Both save money. Both are 
designed for easy instal lat ion in either modernizat ion 
or new bui ld ing projects. 

Save up to 25% in energy costs. 
With EnerCon. The system designed to save energy, 
by not wast ing it. 

EnerCon is a new concept in school heating and 
cool ing. It captures and reuses energy other systems 
throw away. 

A simple water loop makes it possible. The water 
loop—in terconnec t ing each un i t—rec i rcu la tes 
energy throughout the system. Or, stores it until 
needed. You spend l ess—up to 25% less—in system 
operat ing costs. 

The Reverse-Cycle UNIvent System. 
Where desired, the ASHRAE II venti lat ion cycle can 
be provided with AAF's new Reverse-Cycle UNIvent. 
With a wal l louver similar to standard unit vent i
lators, it has 100% outside-air capabi l i ty. With 

It costs less annually 
to heat and cool with 
EnerCon than with 
any other system. 
Approx. energy cost 
per sq. ft. per year: 
EnerCon—170 
4-Pipe Unit 
Vent i la tor—230 
Central V A V — 2 4 0 
Roof T o p — 3 9 0 
Dual Duc t—420 

ASHRAE Cycle I I , you have fresh air constantly, and 
dur ing moderate temperatures, you can cool without 
operat ing the refr igeration circuit . So you save even 
niore over conventional systems. You get all the 
operat ing economies of reverse-cycle air condi t ion
ing with all the benefits of a unit-venti lator system. 

And the Reverse-Cycle UNIvent is a perfect solu
tion to modernizat ion, too. Existing "heat -on ly" unit 
venti lators are easily replaced by Reverse-Cycle 
UNIvents. A larger wal l opening is not necessary, 
and frequently it is possible to reuse the exist ing hot 
water piping for the water loop. 

The EnerCon Classroom Air Conditioner 
system. 
This Reverse-Cycle unit also cuts power costs to 
the bone. EnerCon Classroom Air Condit ioners can 
be used as an individual system or in conjunct ion 
with Reverse-Cycle UNIvents. Either way, they're the 
answer for off ices, corr idors and administrative areas 
where 100% fresh air isn't essent ia l—the EnerCon 

Two new systems to choose 
f rom. The EnerCon Classroom 
Air Condit ioner. The Reverse-Cycle 
UNIvent. Both offer low instal led 
cost and the lowest operat ing cost. Both 
adapt to exist ing unit-venti lator louvers if 
you ' re modern iz ing. 



)ack into your budget 
Classroom Air Condit ioner br ings in up to 2 5 % 
outside air. 

These units also adapt to exist ing unit venti lator 
louvers if you are moderniz ing. And, EnerCon Class
room Air Condit ioners are compat ib le in design and 
construct ion with all AAF cabinets and classroom 
accessories, including the effective, energy conserv
ing Draf t /Stop return air arrangement. 

EnerCon pinpoints your heating/cooling 
needs. 
The average school frequently calls for both cool ing 
and heating at the same t ime, even dur ing the middle 
of winter. For instance, heat gain from lights, equip
ment and people means that core areas need to 
be cooled whenever they are occupied. So, core 
areas must usually be cooled even whi le perimeter 
areas are being heated. 

And during moderate weather condit ions, the 
shif t ing of the sun f rom one side of a school to the 
other can make the di f ference as to whether you 
heat or cool the perimeter. Conventional systems 
exhaust the heat f rom the areas being cooled, 
EnerCon reuses and util izes this energy. You get 
cool ing or heating where you want it, quickly and 
eff iciently, at less cost. 

EnerCon Horizontal Air 
Condi t ioners mounted above 
suspended cei l ing heat and 
cool a large cafetor ium. 

And, you get a lot of heating practically 
free of charge. 
Schools frequently have excess heat available 
dur ing the day when classrooms are occupied, even 
when it is chil ly outdoors. That excess heat is 
transferred to the water loop raising its temperature 
to the maximum limit before any heat is rejected 
f rom the bui lding. The EnerCon system can then heat 
the building during the night by transferr ing heat 
stored in the water loop. 

EnerCon cuts costs all around. 
Energy costs. Installation costs. Operating costs. 
They're all cut to the minimum. In fact, the annual 
owning cost of an EnerCon system, whether it's 
EnerCon Classroom Air Condit ioners or Reverse-
Cycle UNIvents, is especial ly attractive when com
pared to other heat ing/coo l ing systems on the market 
today. It's designed for today's school . 

For more information, wr i te : AAF, Dept. 131, 
Box 1100, Louisvil le. Kentucky 40201. 
Better Air is our Business. 

.merican Iter 
SCHOOL E N V I R O N M E N T A L S Y S T E M S 

How EnerCon works in a school building. 
All EnerCon units in system are interconnected 
by a common water loop that transfers heat f rom 
spaces needing cool ing to spaces needing heat, 
or stores excess heat for uti l ization later. 

Reverse-Cycle UNIvents 
serving perimeter classrooms. 

EnerCon Classroom Air 
Condi t ioners for interior 
c lassrooms and 
administrat ive off ices. 
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''The specifications for the Elm 
Street Project are stuck somewhere 

between Oak and Maple?" 
when you're waiting for copies of 

specs, the last thing you want are delays. 
And delays are about the only 

things Xerox duplicators don't give you. 
They do give you sorted and 

collated copies of spec books in one 
completely automatic step. Right in 
your own office. Quickly, easily and 
inexpensively. 

A R C H I T E C T U R A l RK ORD Mid-Aiiuust / 9 7 7 

There's a Xerox duplicator that 
also reduces oversize originals down to 
a handy 8^2x11. 

Another even binds completed 
reports. 

And of course, all Xerox copiers 
and duplicators can turn out crisp, 
clear copies on a wide variety of stocks. 
And any color bond. So spec books 
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can be as color-coded as the rainbow. 
I f you'd like to know more about 

how Xerox duplicators can give you 
more control, call your Xerox Specialist 
and he'll be right over. 

I f he doesn't get caught in traffic. 

XEROX 



Kimbell Ml Museum 
Fort Worth. Texas 

!k>uthlakc Mall 

Merrillvillc Indiana 
Midwav Motor Lod^c 

Milwuulicv. Wisconsin 

Saving energy can be beautiful 
with Skylights by Naturalite* 

Flattering, natural light was the 
obvious complement for the 
masterpieces on display at Fort 
Worth's Kimbell Art Museum. 
Naturalite Skylights provided the 
efficient, beautiful answer. The 
American Institute of Architects and 
the Illuminating Engineering Society 
provided the awards. (The museum 
won the AlA's coveted Honor Award 
in 1975 and received the Lumen 
Award from the lES in 1973.) 

Should the day come when power is 

rationed, the Southlake Mall in 
Merrillville. Indiana, will go right on 
doing business as usual. Because this 
beautiful facility lets the sun do the 
work of expensive lighting fixtures — 
thanks to Naturalite Skylights. 
Swimming is a year 'round affair at 
the Midway Motor^ Lodge in 
Milwaukee. Wisconsin. Skylights by 
Naturalite provide a striking, practical 
domed enclosure that allows the 
Lodge's guests to sun and swim any 
time, all the time. 
Other Naturalite installations in 
schools, warehouses and residences 

throughout the country are doing 
eQually beautiful jobs of saving 
energy by using free natural light. 
For a closer look at how others have 
discovered beautiful results using 
Naturalite products, write for our free 
color brochure. Better yet. let one of 
our Architectural or Engineering 
Consultants demonstrate how you can 
incorporate innovative energy saving 
skylight designs into the structures 
you're now planning. Call collect or 
write. 

N A T U R A L I T E ® I N C . 

P.O. Box 2 8 6 3 6 Dallas. Texas 7 5 2 2 8 2 1 4 / 2 7 8 - 1 3 5 4 
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More than just stainless 

 
in 1924, Republic first began 
producing a new chrome-nickel high 
alloy steel. It soon was named "stain
less steel." Republic ENDURO* 
stainless steel. 
We quickly learned that what we 
had was a lot more than simply a 
"stainless" steel. It was, among other 
things, destined to become the fore
most of architectural metals. In 
buildings, it is, literally, timeless. 

Timeless/stainless steel. Uncom
promising in its stubborn resistance to 
corrosion. Strong, tough, durable. 
High strength-to-weight ratio. Resis
tant to abrasion and denting. Takes 
the hard knocks of heavy traffic. 
Dimensionally stable at high and low 
temperatures. Easy to clean and to 

keep clean. Practically self-cleaning 
in rain. 
New York's Empire State Building 
became its most prominent architec
tural showcase. Builders protected the 
world's then-loftiest building and 
made it handsome with lavish use of 
timeless/stainless steel. 
Since the roaring twenties, timeless/ 
stainless steel has been making 
architectural history. Each application 
tends to be more spectacular than 
the one before. In the lobbies of the 
World Trade Center, architect Minoru 
Yamasaki used 35,000 square feet of 
matched panels of ENDURO type 304 
for walls that rise a breathtaking 70 
feet high. Not a ripple or a fastener 
shows in the bright #8 architectural 
mirror-finish surface. 
Other interior elements—curved floor 
gratings, flashing, railings, revolving 

doors, escalators and elevators—all 
are timeless/stainless steel. 
While the Empire State Building was 
showcasing timeless/stainless steel 
at 34th Street, the equally imposing 
Chrysler Building was being topped 
out at 42nd Street. It, too, was topped 
with ENDURO, including gargoyles 
high up at each corner. Forty years 
later, those gargoyles still grimace 
over Manhattan, still shining, still 
resistant to atmospheric corrosion 
and the effect of New York weather. 

Member Steel Service Center hstitute 



An industry first—timeless/stainless 
steel in new "pewter" finish. Unlike 
ordinary finishes which are silvery, 
pewter is an uneven gray resembling 
cold rolled stainless plate. New from 
Republic. 
Architect Louis Kahn wanted this look 
for his new special art museum 
currently under construction. 
Trio Industries fabricated the 12- and 
16-gage type 304 timeless/stainless 
in pewter finish for exterior walls, 
interior panels, and railings of the 
museum. 
Sears Tower—world's tallest building 
—rising 110 stories into the Chicago 
sky. Building team member Flour City 
Architectural Metals, Minneapolis, 
fabricated and installed ENDURO 
architectural metal products inside 
and out. 
Timeless/stainless steel adds special 
luster to virtually any building, any 
type of construction. It can be thin 
and light enough for curtain wall, 

strong enough to be load bearing. 
Always cleanable, durable, beautiful. 
Outside railings and flagpoles of 
Sears Tower are timeless/stainless 
steel. Inside, Flour City Architectural 
Metals fabricated and installed glass 
framing of ENDURO with a mill pre-
buffed finish. Wall and door panels 
are embossed in subtle texture design 
or supplied in 2-BN finish. 
Committed to our customer's require
ments, we produce a wide variety of 
stainless grades, types, and sizes in 
one of the country's largest produc
tion facilities. 
Republic produces the only 60-inch-
wide continuous cold rolled stainless 
steel sheets made in America. 
Distributed through the country's 

leading Steel Service Centers, coast 
to coast. 
And, we offer the unique expertise of 
a full fifty years of timeless/stainless 
steel manufacturing, metallurgy, and 
marketing. Fifty years of dependability 
in product, performance, and people. 
Write for a handsome souvenir of our 
first fifty years of timeless/stainless 
steel production, plus any specific 
information you may need. 
Republic Steel Corporation, 
Department 1441, Cleveland OH 44101. 

Republicstee 
Fifty years of new ways to help peofle 

For more data, circle 36 on inquiry card 



f I , , t ' , - f ] 

;;illi^ii<ll.linli*/|'i'i'!|ri'j 
6 

i! 

Certain things you can depend on 
Mom and Rover are pretty rel iable. 
So is the inevitabi l i ty of taxes. You 
can also put your faith in a few, very 
select mechanical devices. 

One of them, that a lot of archi
tects have depended on for years, 
is a Halsey Taylor water cooler. 

Exclusive design features 
It s no accident that our coolers 
del iver years of rel iable service 
with very little maintenance. We've 
designed a lot of extras into them. 
Such as our exclusive automatic 
regulat ing valve that maintains a 
constant stream height regardless 

of varying l ine pressures; heavy-
duty start capacitors that assure 
compressor start-up. every t ime; 
and our ef f ic ient p r e - c o o l e r tha t 
boos ts c o o l i n g c a p a c i t y by 6 0 
percent. 

We balance the comple te cool 
ing system for longer service and 
lower life cycle cost. And happier 
customers. 

Color and textural harmony 
Each of our we lded uni t ized cabi
nets is topped by a buf fed stainless 
steel receptor and Halsey Taylor's 

u n i q u e a n t i - s q u i r t t w i n - s t r e a m 
bubbler.To harmonize wi th virtual ly 
any interior, we offer cabinets in 
satin f inish stainless steel, PATINA 
bronze tone stainless, e ight dif fer
ent Polychrome colors and a choice 
of vinyl clad steels. We also offer 
the widest selection of water coolers 
in the industry. 

Halsey Taylor water coolers. Not 
a big item in your specs but some
th ing you can honestly depend on. 
W e ' d l i ke y o u to have our new 
c a t a l o g . W r i t e to Ha l sey T a y l o r 
D i v i s i o n , 1 5 5 4 T h o m a s R o a d , 
Warren, Ohio 44481 . 

K I N G - S E E L E Y i O r T H E R M O S C O . 
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Glen Lo( Glastonbury, Conn Architects: Callister, Payne & Bischoff 

looks expensive, but it isnir! 
GLULAM-Structural Glued Laminated Timber-

has been a competitive structural framing material 
for 40 years, but there are still many architects who 
think that just because wood is beautiful projects 
warmth, and offers unlimited design opportunities, it 
must be expensive. This simply isn't true. 
Glulam prices have remained relatively stable dur
ing the past year. 
Exposed glulam systems, engineered to exact spec
ifications, are readily available, reducing costly 
delays at the job site. 

For your next building design, whatever its applica
tion, think of glulam. We know you'll be surprised at 
how cost efficient it really is. 
Glulam—engineered for any design. For information 
contact: 

American Institute of Timber Construction 
333 West Hampden Avenue 
Englewood, Colorado 80110 
Call 800/525-1625-Toll Free! 

Sweefs Architectural and Industrial Construction Files/Spec Data: Prefabricated Structural Wood 
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montgomepy moves people fliroiighoiit 
North America with over 

40,000 elevator installations 
These thousands of elevator installations demonstrate 
Montgomery's Total Capability in design, manufactur ing, 
i ns ta l l a t i on and m a i n t e n a n c e of e leva to r sys tems 
t h r o u g h o u t No r t h A m e r i c a . 

Total Capabil i ty means advanced design, complete prod
uct line and quality manufac tur ing . . . unique product 
features such as SSC-6010 Solid State Elevator Power 
Control System and ESP Measured Demand System 
that automatical ly adjusts elevator service to your bui ld

ing requ i rements . . . SPM (Standard Pre-Manufactured) 
low and medium rise elevator packages as well as cus
tom elevators. . . wide geographic scope of operat ions for 
eff icient mstal lat ion and maintenance service.. .vert ical 
t ransportat ion planning assistance to help in the design 
of new construct ion or modernizat ion projects. 

Contact your nearest Montgomery o f f i c e - w e r e not 
very far f rom anywhere in North America. 

montgomery moves people 
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ENGINEERING 
FOR ARCHITECTURE 
. . . A n I n t r o d u c t i o n 

This issue is our second annual mid-August issue on Engineering for Architecture. 
Like all our issues, it is about design—and what makes design work. The only thing 
that is different is the emphasis. Our regular issues emphasize the work from the 
architects' point of view—though the engineering contribution is always there. 
This issue emphasizes the work from the engineer's point of view—but the archi
tects' contribution is always there. This difference in emphasis comes easy—for 
it is always the same story. Any fine building is a collaborative effort by closely 
related disciplines—two allied professions with the same goal: The best possible 
building for the client within his budget. Members of both professions are design
ers; they simply use different tools. 

And in this issue—as we hope we did last year—you wil l find an emphasis 
not just on ideas—but on people. For we cannot be reminded too often that exper
tise does not rest in a profession—expertise rests with individuals—individual en
gineers and individual architects. Showing through every page of this issue is a 
breathtaking breadth of individual knowledge—assurance that within the design 
profession there must be few problems, technical or esthetic, that cannot be 
solved. 

All kinds of expertise are catalogued on the pages that follow. On the next 
26 pages we show some of the most innovative engineering work of this or any 
other year. Beginning on page 96 is a Round Table discussion focusing on the 
most controversial yet most pressing technical problem of the day: What policies 
will best assure a reduction in our profligate use of energy? Beginning on page 
100 is a profile of the work of KKBNA—a Denver structural engineering firm 
whose work, we feel, typifies not only the great competence of the best of the 
profession, but exhibits a vitality and zest for problem-solving that is especially 
worth study. On page 112 is an article we feel brings some sense of balance and 
order to the battle of better lighting vs. lower energy usage. Solar energy is much 
talked-about—but mostly in gee-whiz terms; and the article on page 128 is in
tended to shed some common sense and to offer some hard technical information. 

This is an issue about engineers—but it is for architects and engineers and 
all those who share in the work—and the joy—of building great b u i l d i n g s . — W . W . 
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12 EXAMPLES ' 

OF EFFECTIVE 
ARCHITECT- ' 
ENGINEER 
COLLABORATION 

What becomes evident as one reviews the projects on the followi 
pages is that there are a lot of people around with a sizable store of 
technical expertise—not only architects and engineers, but contractors 
and manufacturers as well. Talking with contributors to this section, the 
editors also noticed with interest the sheer enjoyment these experts take 
in attacking a knotty problem, whether it's big or little, and the great 
satisfaction they find in helping to make a building look more beautiful, 
or work more efficiently, or go together more simply, or cost less money. 
These examples range from a potential landmark—a one-of-a-kind com
mission with one-of-a-kind technical problems—to more common prob
lems uncommonly well solved, such as two thoughtfully detailed curtain 
walls and a tightly reasoned mechanical system for a Colorado high 
school with a serious fuel shortage. 
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LANDMARK IN THE MAKING: 
TEOPLE WORK HARD 

TO MAKE THINGS LOOK SIMPLE" 

Superb execut ion is as impor tant to a f in ished 
w o r k of art as inspired design, a p r i nc ip le that 
is a lways ref lected in the w o r k emanat ing f rom 
the of f ice of I .M. Pei & Partners. This p r inc ip le 
is stretched very near ly to its l imi ts at the Na 
t ional Gal lery of Art, where extensive addi t ions 
are presently under const ruc t ion . The b u i l d i n g 
conta ins more than a few techn ica l tours de 
force, a m o n g them a space f rame measur ing 
150 by 225 ft w i t h suppor t ing members we igh 
ing as m u c h as 5 tons, a 135-ft concrete girder 
on l y 4 ft deep, and cast- in-place concrete of 
ext raord inary beauty. 

The new bu i ld ing 's t r iangular p lan derives 
f rom its t rapezoidal site at the intersect ion of 
Pennsylvania Avenue and the M a l l . The ma in 
elements in the p lan inc lude a large of f ice-
ibrary w i n g , three " p o d s " for exh ib i t ions , and 

a central cour t , roo fed by a sky l ighted space 
f rame, for c i rcu la t ion and sculpture display. 

The d imens ions and angles of the p lan 's 
ad jacent and over lapp ing isosceles tr iangles 
cannot , of course, deviate, and the f ixed geom

etry made the In tegrat ion—an archi tectural 
g i ven—of appearance, structure and services a 
r igorous exercise, requ i r ing constant cross-
conferences between architects, structural e n 
gineers, mechan ica l engineers, contractors 
and suppl iers. 

Another factor, a l though it is not ev ident 
in ei ther mater ials or craf tsmanship, was budg
et. The $75 m i l l i o n in dona ted funds f r om Paul 
M e l l o n (this is a pr ivate gift to the nat ion) car
r ied no carte b lanche for the designers, and ex
pendi tures, w h i c h must cover extensive under
g round faci l i t ies as we l l as the marb le bu i l d ing , 
are carefu l ly mon i to red for va lue. 

NATIONAL GALLERY OF ART, Washington. D.C. 
Architects: I.M. Pei & Partners—I.M. Pei: Leonard )a-
cohson, project architect. Engineers: Weiskopf & 
Pickyvorth (structural); Syska & Hennessy (mechani
cal/electrical); Mueser, Rutledge, Wentyvorth & 
lohnson (foundation). General contractor: Chas. H. 
Tompkins Co. Construction consultant: Carl A. 
Morse. Inc. Space frame fabr i ca t ion : Chicago 
Heights Steel. 

 



N A T I O N A L GALLERY O F ART 

  

   

   
   

   

     

 

    TRUSS M O D U L E 

Huge skylight—150 ft at the base, 
225 ft along legs—comprises 25 
steel space frame modules. Basic 
structure includes three straight 
members : t op chords , bo t tom 
chords (A-A), and major diagonals 
(B-B); smaller diagonals form sub
sidiary tetrahedron that supports 
glazing (lower right). Cast-steel 
nodes join these members at top 
and bottom. Top chords—fairly 
conventional box sections welded 
to cast tapered ends (far right, cen
ter)—are pinned through horizontal 
fingers of top node (D). Bottom 
nodes (C) in center of skylight (pe
rimeter ncxJes necessarily vary) have 
six channeled fingers, to which 
lower chords are welded, and three 
diagonal fingers to receive major d i 
agonals; secondary diagonals are 
welded directly into three remain
ing angles. Unconventional sections 
of bottom and diagonal chords were 
dictated by architectural concern 
for light appearance; bottom chords 
also house drains and wir ing. 



Space frame required three 
large steel castings: bottom 
node (C) (weight 5 tons, after 
machining), top node (D). and 
tapered ends of top chords 
(right). Straight members (A-A, 
B-B) are welded sections. Stain
less steel pins fasten the top 
chords through fingers of lop 
nodes. Skylight will rest on slid
ing hearings to accommodate 
differential thermal expansion 
of exposed and interior space 
frame members. 



  

       
 

The beauty ot the architectural concrete at the 
National Gallery originates partly from the re
markable t'ormwork—one can justifiably call it 
cabinetwork—and partly from its material— 
the fine aggregate contains pinkish marble dust 
from the Tennessee quarry that supplied stone 
for both the new and old buildings. 

On the main floor, ceilings above the en
tries and exhibition spaces are three-way cof
fered slabs. Along the Pennsylvania Avenue 
edge of the building, a concrete girder spans 
135 ft along one side of the central court, and 
provides partial support for the large coftered 
slab at the main entrance (see formwork, with 
lighting track in place, top left, and coffers op
posite, with girder at upper right corner). The 
depth of this long girder could not exceed 4 ft, 
the depth of the coflered slab, and is reinforced 
with exceptionally large bars. 

The photograph directly above shows the 
inside of a coffer form, with conduit and elec
trical penetrations in place. 

The architects wanted services in the large 
court to be invisible. From unobtrusive "air 
scoops" just beneath the skylight (lower left), 
high-volume nozzles supply air, which is re
turned—also invisibly—through "risers" in the 
grand staircase (below), through pits around 
several trees planted in the court, and through 
a planter. 

As one of the building's structural engi
neers remarks, "People have to work very hard 
to make things look simple." 

interior marble 

   
  

AIR RETURN SUPPLY DETAIL 
SECTION THROUGH BOTTOM C H O R D AT PERIMETER 
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TECHNIQUE IN EVOLUTION 
THE DESIGN OF AIR ROOFS 
GAINS IN SOPHISTICATION 
Since designing the air-supported roof for the 
U.S. Pavilion at Osaka's Expo 7 0 , engineers 
Geiger Berger Associates have designed a 
number of more advanced pneumatic struc
tures and have greatly developed the theoret
ical bases for these buildings. (Mr. Geiger has, 
indeed, patented a mathematical system tor 
determining the relationship of cable location 
to ring plan.) 

One of the basic rules for the design of 
large-scale air structures is that they assume as 
flat a surface as possible to minimize the ef
fects of wind load. But the restraint on the 
cables needed to produce this low profile sub
jects the compression ring to large forces. At 
Osaka, the ring is a superellipse—a sort of 
squashed oval whose form is mathematically 
defined. Chosen for functional and esthetic 
reasons, this shape also turned out to be most 
efficient structurally. Superellipses are espe
cially effective when cables are strung from the 
"corners" so that the ring acts as an arch, thus 
reducing bending stresses. 

In recent designs, Geiger Berger have 
been able to reduce the number of cables— 
and hence the number of expensive connec
tors—required for air-supported roofs. An es
sential limitation in spacing these cables is the 
strength of the fabric, which can span no more 
than 40-45 ft. The great number of cables at 
Osaka (see comparative plans below) reflects 
the extraordinary wind-load strength needed in 
a typhoon zone. At Santa Clara, however, 
where neither high winds nor snow were 
major considerations, the number of cables is 
reduced to three in each direction. 

Leavey Center at the University of Santa 
Clara, shown on these pages, comprises two 
air-supported structures—one a superellipse 
for basketball and other sports, the other a 
smaller superellipse for swimming meets. The 
arena roof, which is permanent, is Teflon-
coated fiberglass restrained by skewed cables. 
The swimming pool roof is retractable. The 
fabric—vinyl-coated polyester—is stored in a 
sausage-like roll and wil l be stretched and con
nected to the ring manually; transverse cables 
are encased in the fabric. 

THOMAS A. LEAVEY ACTIVITIES CENTER, Univer
sity of Santa Clara, California. Architects: Albert A. 
Hoover and Associates (principal); Caudill Rowlett 
Scott (design); Philip Welch (consultant). Engineers: 
Pregnott'/Matheu/Kellam/Beebe (structural); Ceiger 
Berger Associates, P.C. (air structure); CM. Simon-
son & T.R. Simonson (mechanical/electrical). Gen
eral contractor: lohnson and Mape Construction Co. 
(construction manager). 
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Mill igan Col lege, Tennessee 

U.S. Pavi l ion, Osaka, Japan University of Santa Clara, Cal i fornia 
Un i -Dome, University of Northern Iowa, Cedar Falls 

Pont iac Stad ium, Michigan 



 

At Sania C l a r a spor ts f a c i l i t y , c o n 

v e n t i o n a l p i p e hangers s u p p o r t 1 % -

i n . c a b l e s b e l o w f a b r i c , w h i c h is 

j o i n e d by bo l t s t h r o u g h c o n t i n u o u s 

n e o p r e n e s t r ips. H e a t - s e a l e d f ab r i c 

s e a m s , 12 f t a p a r t , a r e p e r p e n 

d i c u l a r t o l o n g e d g e o f r i n g . W h e r e 

c a b l e s c ross , t h e y a re h e l d b y U -

c l a m p s w e l d e d t o s t e e l - p i p e 

s leeves . 

T h e m a i n b u i l d i n g i n t h e n e w a t h 

le t ic c o m p l e x w i l l seat 5 , 0 0 0 . Be 

c a u s e the f a b r i c roo f c a n n o t s u p p o r t 

h e a v y m e c h a n i c a l a n d e l e c t r i c a l 

e q u i p m e n t , f r e e s t a n d i n g f r a m e a c 

c o m m o d a t e s l igh ts a n d o t h e r gear ; 

pc jwe r l i nes are c a r r i e d a b o v e roo f 

c a b l e s . ( W r i n k l e s a p p a r e n t a b o v e 

f l is . ip | ) (Mr( ' ( i w h e n in l l . i tMin u . i s 

c o m p l e t e . ) 
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A BRAVURA PERFORMANCE 
LENDS GLAMOUR TO 
A CONCRETE STRUCTURE 
The problems a structural engi
neer expects to encounter with ex
ceptionally long spans are com
pounded when those spans must 
carry exceptionally heavy loads. 
At the Medical College of Ohio at 
Toledo, the mix of problems in
cluded: library stacks supported 
on a 90-ft clear span; windows 
capped by 90-ft concrete beams; 
a combination of precast and cast-
in-place concrete, with various 
deflections; and uneven loading 
above glass partitions. 

The school's program for its 
new building called for three dis
tinct facilities—a student-faculty 
union, administration offices, and 
a l ibrary w i th l imi ted access. 
Moreover, the building was to be 
a s y m b o l i c e n t r a n c e to the 
campus. The architectural solu
tion places an office block at one 
end of the building and a separate 
union building tucked between a 
pair of stair towers at the other, 
with the library on the fifth floor 
bridging an o[3en area between 
the other elements and serving as 
a l intel above the ceremonia l 
gateway. 

This solution places a heavy 
load—100 psf for library stacks, 
plus SO psf for the floor slab— 
above an 80-by-90-ft void. The 
floor's 90-ft precast single tees are 
s u p p o r t e d by t w o c o n c r e t e 
Vierendeel trusses, 25 ft deep and 
232 ft long, spanning the passage
way. The Vierendeels are in turn 
supported by bearing walls at the 
stair tower and around the office 
block. Cantilevers project outside 
each truss to support carrels, me

chanical space and exterior walls. 
Apertures in the Vierendeel web 
become doorways. 

The great length of concrete 
elements in both directions cre
ated special concern for the ef
fects of creep during curing and of 
thermal movement. The Vieren
deels therefore bear on fri( tionless 
joints at the stair towers, allowing 
movement parallel to the plane of 
the trusses, though the bearings' 
stainless steel housings restrain 
transverse movement. Both ends 
of the 90-ft tees bear on Teflon-
coated steel pads, one end carried 
on a sliding bearing, the other 
fixed but allowe'd to rotate. 

In addition, the building has 
long expanses of glass both at the 
end wall windows and at parti
tions in offices beneath the library. 
Extremely careful analysis of load
ing ensured that deflection would 
nol place intolerable stress on 
glazing (see diagrams below and 
on next page). 

MEDICAL COLLEGE OF OHIO AT 
TOLEDO, Library, Administration and 
Student-Faculty Building, Toledo, 
Ohio. Architects: Don M. Hisaka & 
Associates. Architects, Inc. Engineers: 
Gensert Peller Associates (structural); 
Evans & Associates, Inc. (mechanical); 
William B. Ferguson (electrical). Gen
eral contractor: Rudolph/Libbe/lnc. 
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l a h o a r i n n inint - J 1 slide bear ing joint 
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ELEVATION-SECTION 
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W i t h a n i m p r e s s i v e s h o w o f s t ruc

tu ra l audac i t y , a 90 - f t c o n c r e t e h o r i 

z o n t a l m u l l i o n s u r m o u n t s a 9 0 - f l 

b u t t - g l a z e d w i n d o w . A p p a r e n t ve r 

t i ca l m u l l i o n s for u p p e r l igh ts are in 

fac t s teel hange rs . T o p ro tec t g l a z 

i n g , c l o s e ana lys i s of t he e n d w a l l t o 

c a l c u l a t e d e p t h of i n i t i a l c a m b e r 

a n d s u b s e q u e n t b e h a v i o r of h o r i 

z o n t a l m e m b e r s w a s m a n d a t e d by a 

Rolx-n E f/v( HIT ;)/>()/( IS 

  

  

^ 3 in. 

1 — 3 in. 
1— 2^ in. 

2^ in. 

A s cast position 

n u m b e r of c o n s i d e r a t i o n s : d e f l e c 

t i o n of t he c a s t - i n - p l a c e c o n c r e t e 

m u s t mate h as nea r l y as p o s s i b l e d e 

f l e c t i o n o f t he p recas t tees at f l o o r 

a n d roo f : a l l t h r e e h o r i z o n t a l m e m 

be rs r e q u i r e d p o s t - t e n s i o n i n g : d e 

f l e c t i o n w o u l d i nc rease as d e a d 

l o a d w a s s u p e r i m p o s e d a n d as 

c r e e p o c c u r r e d . 

Post-tension 
and 
shore removal 

  

  
  
  
 
 

0 in. VB in. 

>t, u in. ^ Ve in. 

Long-term 
effects 

Temporary effects 
of live load 

eave beam 

hanger 

-horizontal 
mull ion 

-glass 

sill 

precast tee 

cast- in-place 
slab 

3 1 : • 
mechanical 
p lenum 

spandrel beam 



  

F loo rs in o f f i c e b l o c k a re s u p i x i r t e d 

b y c o n c r e t e w a f f l e s labs , t o p p e d b y 

a p l e n u m s lab a n d left e x p o s e d o n 

t h e u n d e r s i d e . E i g h t - i n . v o i d s b e 

t w e e n w a f f l e s a n d p l e n u m s l a b 

c a r r y s u p p l y a n d r e t u r n a i r i n a l te r 

n a t i o n , e x c e p t at p e r i m e t e r , w h e r e 

h v a c p i p i n g is h o u s e d b e n e a t h re 

m o v a b l e f l o o r i n g . F l uo rescen t s t r ips 

f o r i n d i r e c t l i g h t i n g a r e i n s e r t e d in 

c o f f e r s a n d b e t w e e n tees. 

fan coil units 

-removable plywood panels 

underfloor electncal 

plenum slab 
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i ns ide f ace of V i e r e n d e e l truss is ex 

p o s e d at t o p of g r a n d s ta i rcase t o l i 

b ra ry f l oo r . The g i r d e r c o n c e a l s m e 

c h a n i c a l s p a c e b e h i n d , a n d is 

p i e r c e d by r o u n d ou t l e t s for a i r sup 

p l y . Large exhaus t g r i l l e b e n e a t h 

s k y l i g h l leads d i r e c t l y t o f an r o o m 

s u p p o r t e d by b a l c o n y tees. Passage

w a y t h r o u g h the b u i l d i n g ( b o t t o m 

r igh t ) is f l a n k e d by s e m i - d e t a c h e d 

s t u d e n t - f a c u l t y cen te r a n d f ou r - s to r y 

o f f i c e b l o c k . G l a s s - e n c l o s e d t u n n e l 

at rear runs t o n e i g h b o r i n g b u i l d 

ings . (For a r c h i t e c t u r a l c o v e r a g e , 

see RECORD, A u g u s t 1 9 7 5 , pages 

8 6 - 8 9 . ) 

W h i l e o r d i n a r y usage assumes o v e r 

a l l u n i f o r m l o a d i n g , here h e a v y 

l o a d s are u n e v e n , t h r e a t e n i n g w i n 

d o w s a n d p a r t i t i o n s in o f f i c e s d i 

r e c t l y b e n e a t h l i b r a r y ( a b o v e a n d 

l o w e r r i gh t ) . A n a l y z i n g p r o b a b l e de 

f l e c t i o n o f tees, e n g i n e e r s c a l c u 

l a ted sepa ra te l v m a g n i t u d e s a n d l o 

c a t i o n s of b o t h sus ta ined loads a n d 

t e m p o r a r y l i ve l o a d s , a n d d e s i g n e d 

r e i n f o r c e m e n t a n d p o s t - t e n s i o n ac 

c o r d i n g l y . 

110 psf 

90 f1 

A. Dead weight of single tee 

slacks 100 psf 

50 psf 

90 ft 

3V4 in. 

B. Super imposed dead load 

stacks 100 psf 100 psf 

90 ft 

2VB in 

C. Partial stack loading 

4 fc 90 ft 

% in.' 

D. Full stack loading 



76 HEAT PUMPS 
AND ONE SMALL BOILER 
OUTWIT GAS SHORTAGE 

In Westminster, Colorado, a sub
urb of Denver, the most economi
cal fuel is natural gas, despite a 
local shortage that led the utility to 
ration its supply for the new hi.^h 
school to 7,500 cfh, while similar 
buildings in the area use about 
17,500 cfh. Attacking this prob
lem, architects and engineers de
termined to minimize wastage, 
using insulation and insulated 
glass, and to make the most of 
everything by redistributing air to 
other spaces and recovering en
ergy from exhaust. 

The owner's requirement that 
most parts of the buildings be air-
conditioned suggested the use of a 
water-loop heat-pump system, 
which can either heat or cool, as 
wel l as redistr ibute heat f rom 
warmer to cooler areas. Further, 
conditioned air that would nor

mally be exhausted locally is cir
culated to other warmer (or 
cooler) areas by a fan system, lim
iting the need for fresh air. 

The basic components of the 
system include 76 water-to-air un
itary heat pumps, ranging in ca-
pac ity from 1 to 5 tons, and a gas-
fired boiler, which provides hot 
water both for the loop and for do-
mes t i c use. Because of the 
efficiency of the heat-pump sys
tem, the superior insulation of the 
building shell, and minimal intake 
of fresh air, boiler requirements 
for gas were held to 2,700 cfh, 40 
per cent of the consumption in 
conventional systems, say the en
gineers. 

Supplemental domestic water 
heating is provided by an electric 
immersion heater, needed only at 
times of peak demand for both 

space heating and domestic hot 
water. In extreme cold, heat can 
be extracted from the 2,000-gal 
storage tank. If the gas supply is 
temporarily curtailed, the immer
sion heater can provide some 
space heating via the water loop. 

In the school's shops, a heat 
recovery unit salvages heat from 
noxious exhaust, and filters re
move dust from recirculating air. 

WESTMINSTER HIGH SCHOOL, 
School District #50, Westtninster, 
Colorado. Architects: William Blurock 
&• Partners. Engineers: Martin & Tran-
barger (structural); Nack & Sunderland 
(mechanical); Frederick Brown Asso
ciates (electrical); KKBNA (civil). Con
tractors: Construction Management 
Services Division, Mead & Mount 
Construction Co. (general); Howard 
Electric and Mechanical Co. (mechan
ical/electrical). 

  

I l l _ 
a 

Load on the hvac system is re
duced through use of large tans 
(see plan) separate from the 
hetit pump units. "Used" con
ditioned air is added to spaces 
having high loads or exhausts. 

During cold snaps or after 
weekends, heat mav need to be 
added to the water loop by 
moans of the gas-fired boiler. In 
mild weather, excess heat in 
the water loop is rejected to the 
outdoors by the evaporative 
cooler. 

mm 
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VERTICAL TRUSSES PROVIDE  
WIND BRACING AND 

A POWERFUL DESIGN MOTIF 
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STUB GIRDER SYSTEf^ 

10 f t 

S t u b - g i r d e r f r a m i n g u s e s h i g h -

s t reng th g i r d e r t o span 38 ft f r o m 

c o r e t o p e r i m e t e r . S tub p i e c e s — 3 - f t 

l eng ths of w i d e - f l a n g e s e c t i o n s h o p -

w e l d e d t o g i r d e r ' s t o p f l a n g e — a l t e r 

na te w i t h c o n t i n u o u s b e a m s ; d u c t 

w o r k f i t s b e t w e e n . A t c o r n e r s , 

b e a m s e x t e n d d i a g o n a l l y to f r a m e 

i n t o h o r i z o n t a l truss m e m b e r s a n d 

t o b r a c e d i a g o n a l m e m b e r s at o n e 

o f t h e t w o i n t e r m e d i a t e l eve l s (ge

o m e t r y f o r b i d s th is at t h i r d l eve l ) . 

C o r n e r s are s u p p o r t e d v e r t i c a l l y by 

s l ende r s q u a r e t u b e sec t i ons . 

 

CONVENTIONAL SYSTEM 

I 
W U s t u b girder 

Section 1 
-ceil ing 

duct 

Section 2 ceiling 

 

  

The monumental K-bracing at the 
corners of St. Louis' Mercantile 
Tower evolved from an interac
tion of architectural concern for 
site plan and structural concern 
for wind bracing of the narrow 35-
story building—and on three pro
jected sister towers at Mercantile 
Center, one of which wil l rise 
more than 50 stories. 

So that sunlight can penetrate 
the rather dense block of build
ings, the architects cropped the 
corners to produce an elongated 
octagonal plan. From the incep
tion of the design, the engineers 
worked closely with the architects 
to devise an exterior truss bracing 
system, which provides a number 
of structural advantages. In the 
system that evo lved, vert ical 
trusses were located on all four di
agonal corners. This position, 
which according to engineer jo-
seph P. Colaco enhances torsional 
rigidity, led to the "channel brac
ing" at each end of the building. 
This "channel" is a five-sided 
rigid shape at the outside wall (see 
bold lines on structural plan), 
formed by welds at both ends of 
the short face and another weld at 
the bay adjacent to the trusses on 
the broad face. The building thus 
acts as a partial tube, with wind 
loads across the building taken by 
all four trusses. There is no interior 
core bracing, and the floor fram
ing is designed only for gravity 
load; it also works as a diaphragm 
to transfer wind load. 

Each segment of the truss is 
three stories high, a condition that 

demanded careful architectural 
and structural deta i l ing. The 
corners of the saw-tooth floors 
frame into the horizontal truss 
members at every third level (see 
framing plan, top left). At the inter
mediate level directly below the 
horizontal members, the diago
nals are braced in order to reduce 
their slenderness ratio. 

In addition, connection de
tails at the junction of diagonals 
and both vertical and horizontal 
members had to be careful ly 
worked out to minimize bulk and 
simplify construction (below left). 

The structural design effected 
considerable savings by utilizing a 
stub-girder system for floor fram
ing (see drawing above left). The 
engineers estimate 25 per cent re
duction in structural steel require
ments for a conventional system, 
15 per cent in structural cost. Be
cause the depth of the floor is 6 in. 
less than that of conventional 
beams and slab, thus reducing the 
height of the tower some 17 ft, fur
ther savings occurred in the cur
tain wall and in vertical risers. 

MERCANTILE TOWER, St. Louis. 
Owner: Mercantile Center Associates 
a Joint Venture (Mercantile Trust Co., 
Crow, Pope & Land Enterprises). Ar
chitects: Sverdrup & Parcel and Asso
ciates, Inc.; Thompson Ventulett & 
Stainback, Associate Architects. Engi
neers: Ellisor Engineers, Inc. (struc
tural); Chenault & Brady, Inc. (-me--
chanical/electrical). Contractors: Mer-
cantile Trust Construction joint Ven
ture (Henry C. Beck Co. and Millstone 
Construction Co., Inc.) (general). 

T o e n s u r e c l e a n a n g l e s f o r t h e 

t russ 's a l u m i n u m c l a d d i n g , b r i d g e -

p i n c o n n e c t i o n r e p l a c e s b u l k i e r 

c o n v e n t i o n a l gusset p l a t e a n d bo l t s . 

A t l o p , b o l t e d c o n n e c t i o n t ransfers 

f o r c e t h r o u g h w e b o f d i a g o n a l 

m e m b e r . 

TAIL OF K-BRACING 



CRITICAL DETAILS 
SUSTAIN CAREFUL ANALYSIS 
AND EXTENSIVE TESTING 

Recognizing the importance of curtain wall detailing for 
a 25-story tower on an exposed site, and convinced that 
experienced manufacturers had greater familiarity than 
they with available components and with economical 
methods of assembly. Smith, hiinchman & Grylls en
listed technical help from a selected group of prospec
tive curtain-wall contractors. In a procedure carefully 
designed to prevent unfairness, six manufacturers (three 
later dropped out) were invited to submit designs. Since 
low bid would not necessarily prevail, and since they 
were bidding against their peers, manufacturers knew 
they had a reasonable chance of getting the contract. 

The architectural design was a "stick wa l l " of re
flective glass with bright aluminum frame. A model was 
subjected to extensive wind-tunnel testing to determine 
required design strengths for wind load, and the results 
dictated the types of glazing and their locations. (The 
tests also yielded data about the force and direction of 
turbulence around the tower and at pedestrian level.) 
The A/E firm then gave prospective bidders two sheets 
of schematic details, architectural and structural draw
ings, and a performance specification. Bid conditions 
called for the submission of a schematic design package, 
shop drawings and material samples. 

AMERICAN CENTER, Southtield, Michigan. Owner: American 
Motors Realty Corporation. Architects and engineers: Smith, 
Hinchman & Grylls Associates, Inc. Consultants: Peter Corse// 
Associates (curtain wall and wind testing); Cushman & Wake
field (project consultants). General contractor: R. E. Dailey & 
Company. Curtain wal l : PPC Industries, Inc. 

Robert E. Fischer 
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PANELIZED WALL HOUSES 
WEEPAGE SYSTEM 
OF GREAT SOPHISTICATION 

For the Ann Arbor Properties Building, Smith, Hinchman 
& Grylls designed a less conventional wall than at Amer
ican Center (see previous page). Concern about water 
penetration was correspondingly greater, since experi
ence with panelized curtain walls is less. 

The wall is sheathed with insulated aluminum 
panels, the joints sealed by 3-in. neoprene expansion 
gaskets. Panels are designed as rainscreens—that is, the 
engineers accept that some moisture can penetrate the 
seals. The defense is to equalize pressure inside and out 
so water wil l drain easily and wind-driven rain wi l l not 
be sucked in. 

Each panel houses two types of channels—one 
around the edges to serve the gaskets (C, D) and one at 
the glazing sill (A, B), which opens into the vertical 
channels at side of panel. 

To prevent suction into the panel, pressure must be 
equal in:ide and outside the skin, and the weepage sys
tem is equipped with a highly sophisticated pressure 
equalization system. Weep holes at the bottom of each 
panel double as exterior pressure equalization holes; in
terior pressure equalization holes appear in top channel 
behind the gasket. To inhibit flue action behind vertical 
gasket, air baffles are inserted behind splices. A channel 
around window head and jambs feeds into sill channel 
through a one-way weep valve. 

THE ANN ARBOR PROPERTIES BUILDING, Ann Arbor, Michi
gan. Architects and engineers: Smith, Hinchman & Crylls Asso
ciates, Inc. General contractor: Spence Brothers. Curtain wal l : 
Cupples Products. 
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TEAMWORK SHAVES 
MECHANICAL COSTS 
IN A RENTAL TOWER 

The developers of this building put together a 
team of specialists in design, leasing, engi
neering, and construction to meet the chal
lenges of difficult site, budget, construction 
time, and life-cycle costs. 

Mechanical and electrical systems were 
budgeted at a low figure of $5.33 per sq ft, de
manding close at tent ion to hvac-system-
related costs. The mechanical/electrical engi
neers estimate that use of reflective, insulating 
glass, for example, wi l l save $36,000 per year, 
net, in capital and operating costs. 

The hvac system saves energy in three 
ways: First, the two 1,200-ton chillers have 
double-bundle condensers that capture inter
nal heat for reuse at the perimeter. Second, 
each floor has two multizone-type fan-coil air 
handlers, each designed for eight zones—sev
eral serving the perimeter, and the balance, in
terior. Thus, each f loor can be operated 
separately. Third, the air-handling system 
never "reheats" already cooled air, as some 
multizone systems do. In the heating mode, 
cooling-coil face dampers are fully closed and 
bypass dampers are fully open, so no air is 
blown through the cooling coil. A thermo
stat-controlled, three-way valve modulates 
supply of hot water to the heating coils. Water 
is distributed by a four-pipe system. 

PEACHTREE SUMMIT, Atlanta. Owners-Developers. 
Diamond & Kay Properties and P.C. Associates. Ar
chitects: Toombs, Amisano & Wells. Engineers: Elli-
sor Engineers, Inc. (structural); Herman Blum Con
sulting Engineers (mechanical/electrical). Contrac
tors: Henry C. Beck Company (general); Sam P. Wal
lace Company, Inc. (mechanical); Fischbach & 
Moore (electrical). 
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Because of the stretc hed-out plan, 
each floor has two multizone air-
handlers. Eac h of these serves eight 
interior and |x?rimeter zones. Sum
mer operation is indicated by bold
face numerals, and winter operation 
by lightlace numerals. 

heating 
water-control valve 

zone heating coil 

^exterior zone typical ,^,3^10, ̂ ^ne typical 

dampers 
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MEDICAL TEACHING FACILITY 
ACHIEVES FLEXIBILITY 
WITH A SERVICE-STRIP CEILING 

tluorescent air diHuser mercury downlight 

fluorescent 

mercury 
downlight 

Service strips, 1 ft wide, and 4 ft on 
center, al low lighting, air registers, 
and plumbing to be adapted to 
changing requirements. All inserts 
into the strip are finished the same 
co lo r , i n c l u d i n g b lank panels. 
Spr ink ler heads are outs ide the 
strips, in the acoustical panels, to 
preserve flexibility. 

Rush Medical College, a reinsti-
tuted teaching facility associated 
with St. Luke's Medical Center in 
Chicago, wi l l have, by fall 1976, a 
new $17 mill ion building to house 
a multidiscipline laboratory, a 
gross-dissection laboratory, and a 
new medical library. 

While interstitial spaces pro
vide access to mechanical/electri
cal services, some means were 
needed to permit the ceiling to be 
adaptable to changing lighting, 
ventilation, and plumbing. 

The answer: 1-ft-wide service 
strips, 4 ft on-center, continuous 
across the building (except where 
interrupted by core areas, etc.). 
Developed by Carl Hunter of the 
architects' off ice, and David 
Mintz, lighting consultant, the 
strip allows flexibility on a 6-in. 
module. 

Illumination can be varied 
from 50 to 200 footcandles by 
changing the spacing of, and the 
number of lamps in, fluorescent 
luminaires, and by introducing 
12-in.-square 175-watt mercury-
lamp luminaires. 

The strip also allows flexi
bility for supply and exhaust air, 
and accepts flues, gas outlets, lab
oratory piping, etc. 

Flexibility is obtained within 
a visually ordered system. 

RUSH MEDICAL COLLEGE, Chicago. 
Architects: Metz, Train, Olson & 
Youngren, Inc. Engineers: C. A. Metz 
and LeMessurier Associates, Inc. 
(structural); Environmental Systems 
Design, Inc. (mechanical/electrical). 
Consultants: David A. Mintz, Inc. 
(lighting); Bolt Beranek and Newman, 
Inc. (acoustics). 

  



A TWO-WAY BAFFLE SYSTEM  
OPENS THE CEILING 
FOR SCHOOL FLEXIBILITY 

Budget and program requirements 
led the designers of an Illinois vo
cational school to a novel two-
way baffle system that gives easy 
access to ducts and electrical dis
tribution. 

Pegged by the designers as an 
"integrated non-ceiling system," 
the baffle grid consists of 16-in. 
deep, glass-cloth-faced acoustical 
board 5 ft apart in both directions. 
Bare-tube fluorescent strips are 
centered in one direction over the 
baffles, which provide reasonable 
lamp shielding. The baffles are 
suspended 13 in. below the long-
span, open-web-joist roof framing, 
which is 3 ft. 4 in. deep, allowing 
sufficient room for air-supply duct
work. The underside of the metal 
deck was sprayed with a cellulose 
acoustical material for additional 
sound absorption. 

The school is open-plan ex
cept for presentation areas, which 
are enclosed with acoustical ceil
ings and gypsum-board-faced 
metal-stud partitions or concrete 
block walls (where rooms are ad
jacent to noisy operations). 

Budget for the school was set 
at $21.00 per sq ft by the state 
which provides 60 per cent of the 
funding. The 93,300-sq-ft school 
bu i ld ing actual ly came in at 
$21.88 per sq ft. 

Because the vocational pro
grams are varied in response to in
dustry need, spatial and mechani
cal flexibility were prime require
ments. 

The school is air-conditioned 
by 10 rooftop multizone units. 
Hot water is supplied to these 
units from a central boiler plant in 
the nearby Pekin High School. Be
cause of the absence of a ceiling, 
per se, the engineers selected an 
industrial-type diffuser especially 
designed for open or egg-crate 
ceilings. 

P E K I N A R E A V O C A T I O N A L 
SCHOOL, Illinois. Architects: John 
Hackler and Company. Engineers: The 
Engineers Collaborative (mechanical/ 
electrical). Consultants: Bolt Beranek 
and Newman Inc. (acoustics). 

A R C H I T E C T U R A L R E C O R D Mid-Augw^t 197'^ 

Ductwork and electrical distribution 
are immediately accessible throuRh 
the 5- by 5-ft baffle-grid system 
which provides sound absorption 
and lamp shielding. Lighting level is 
60 fc. Power poles run up next to 
baff le faces. A special indus
trial-type diffuser, which can be ad
justed for air pattern, was used to 
get gotxf air distribution. Underside 
of the deck has sprayed-on cellulose 
acoustical material for additional 
absorption. 

 



GYPSUM-PLANK CEILING 
SERVES AS FLOOR 
FOR INTERSTITIAL SPACE 

The laboratories at the Long 
Health Sciences Center, engaged 
in cancer research, needed a high 
degree of planning flexibility to 
accommodate fair ly frequent 
changes in lab set-ups. The flexi
bility was achieved by a relatively 
column-free interior, where the 
structural floor is supported on 48-
ft-long trusses, 22 ft apart. The 
depth of these trusses—6 ft 8 i n — 
permitted the use of the space be
tween suspended ceiling and floor 
as "interstitial space," a device fa
miliar in recent hospital design. 
Since the space provides head
room, workmen can repair and 
renovate services and utilities 
without creating disturbance. 

Concluding that a heavy-duty 
ceiling membrane capable of sup
porting foot traffic would give less 
limited access to the interstitial 
space than would a catwalk, the 
team of architects, structural engi
neers and construction managers 
approached United States Gyp
sum, whose metal-edged gypsum 
plank had been used as a struc
tural substrate for apartment floor
ing, for help in developing a walk-
deck system that would also serve 
as a finished ceiling. 

The ceiling is supported by 
bar joists spanning between 
trusses. Hung from the lower 
flanges of the bar joists are hat-
shaped sections which support 
2- in . deep H-sections w i t h i n 
wh ich the gypsum planks are 
wedged. Use of the joists in this 
way increases the height of the in
terstitial space by the depth of the 
joist, but means that the top flange 
of the joists must be separately 
braced. Holes can be easily cut in 
the plank for new services. For a 
more finished ceiling a sheet of 
gypsum board can be attached. 

AUGUSTUS L. LONG LIBRARY/ 
HEALTH SCIENCES CENTER, New 
York City. Architects: Warner Burns 
Toan and Lunde. Engineers: Weid-
linger Associates (structural); Meyer, 
Strong & Jones (mechanical/electri
cal). Contractor: Tishman Realty and 
Construction Co., Inc. (construction 
management). 

Metal-edged gypsum planks work 
as ceil ing (bottom right) and as a 
walkway for maintenance crews 
when they need to make changes in 
services for the laboratories of the 
Long Health Sciences Center. The 
support system for the plank (see 
drawing) consists of H-sections that 
rest on hat sections, which in turn 
hang from the bottom flanges of the 
bar joists. 

The building has wind X-brac
ing at mechanical floors, and the 
skin is glass and weathering steel. 

bottom chord 
ot bar loist 
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SERVICE CEILING 



CONDOMINIUM ACHIEVES 
ECONOMY AND AMENITY 
VIA COLLABORATIVE DESIGN 

Early and continued collabora
tive-design input from the archi
tect/engineer team led to econom
ical structural and mechanical so
lutions for this 500-unit condo
minium in the East Bay area of San 
Francisco. Because of the future 
commitment to a total of 2500 
units over a 10-year period, both 
economics and amenities had to 
be right for commercial success. 

The team, led by architect 
Harry C. Hallenbeck, sought a 
form that would provide visual co
hesion from start to finish of the 
project. His studies resulted in the 
profile shown at the top of the 
page. The towers, set atop 3-level 
parking structures, range from 11 
to 25 stories in height. 

Early structural design was 
critical—minimum floor-to-floor 
height was necessary. The struc
tural engineer determined that 
most economical was the use of 
reinforced masonry and conven
tional reinforced concrete shear 
and bearing walls combined with 
l ightweight -concrete, post-ten-
sioned, flat-slab floors. Seismic 
code limited building height to 
160 ft. Layouts had to be studied 
to provide advantageously located 
shear walls. 

Other important structural 
constraints included: 1) no drop 
beams could be used at mechani
cal chases or across corridors; 2) 
corridor shear walls had to be sep
arated from the floor slab during 
post-tensioning and "connected" 
later (to avoid induced stresses 
from slab shortening); 3) because 
the post-tensioned slabs were not 
designed to carry the exterior ma
sonry infill walls, these had to be 
"hung" between exterior bearing 
columns, or, in some cases, to be 
cantilevered from one of the bear
ing columns (see detail). 

The mechanical and the elec
trical systems include the latest in 
life-safety design. The project has 
a c o d e - r e q u i r e d a u t o m a t i c 
sprinkler system throughout. Elab
orate fire-alarm, voice-communi
cation and security systems have 
been provided, including a com
puterized surveillance system. 

GATEVIEW ALBANY HILL, Albany, 
California. Architects: Hallenbeck, 
Chamorro & Lin. Engineers: Shapiro. 
Okino, Hom & Associates (structural); 
C. L. Gendler & Associates (mechani
cal). Consultants: Cooper, Clark & As
sociates (soils); Bolt, Beranek & New
man, Inc. (acoustics); Sasaki Walker 
Associates (landscape architects). 
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Apartments are fu l l y spr in-
klered, with different-capacity 
heads used, depending upon 
area covered (see symbols on 
plan). The recessed heads are 
served by embedded piping. 

The plumbing Is copper tube 
and pipe and incorporates the 
patented system that combines 
stack and vent in one pipe 
through the use of a special 
aerator. 

A flexible connector joins corri
dor header to sprinkler piping at 
a pocket left in the slab. A drop
ped ceiling conceals header. 

Unbalanced moment Is resisted 
by shearing forces at top 
and bottom of ficKjr slabs. 

- Infill block wall 
cantilevers from 
bearing wall. 
Reinforcing doweled 
from bearing wall 

  
   
  

  
 

  
     

  
  

 

   
     

      

  
  

concrete placed after 
slab post-te'nsioning-

No. 4.4-ft long. 16in.o.c. 

Detai l shows how cor r idor 
shear walls were "connected" 
to floor slabs fol lowing post-ten
s ion ing. Keys formed in the 
edges of the slabs (see photo 
across page) ensure shear 
transfer. 

The designers took advantage of 
the recently-lifted restriction on 
embedment of sprinkler piping 
in concrete slabs. Can forms 
allow recessing of the heads. 
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T OWARD A RATIONAL POLICY FOR ENERGY USE IN BUILDINGS 

There is just no doubt that we have the cost-effective technology to reduce energy 
consumption in both new and existing buildings by a third, or maybe even a half. 
So why don't we get on with it? Why can't we set reasonable goals and establish 
policies for energy conservation in building that spread the costs and sacrifices 
and effort evenly across the industry—and get on with it? 

It does take acceptance that the era of profligacy is over. Only then will it 
be possible for buildings to be designed within the new economic framework 
required. It does take redefinition (but not reduction) of the quality of building 
environments. Most importantly, it does take incentives—with everyone abiding 
by rules applying equitably to all—so that owners will ask architects and engineers 
to design buildings that operate more efficiently. To discuss this . . . RECORD invited 
to the Round Table (see listing opposite) some of the top government officials 
concerned with energy conservation, officers of professional societies, top execu
tives from manufacturers and industry trade associations most affected, architects 
and engineers with long histories of expertise and concern in this area; knowl
edgeable developers, owners and lenders—in short, the people who have been 
developing policies, and the people who are going to live with them. 

There was, in the day-long discussion, no opposition to the idea of conserva
tion—indeed the sense of urgency was emphasized. There were thoughtful dis
agreements, however, over whether we need standards—whether economics of 
the marketplace, or a system of tax penalties, or a whole new utility organization 
(see AlA's proposal, next pages) might not be more effective. There were thought
ful disagreements over—if we do have standards—what kind of standard would 
work best; and good discussions (see next pages) of the merits and shortcomings 
of the major standards proposals—ASHRAE 90P and GSA'S "55,000" budget. 

What is "the best way?" The Round Table did not reach a consensus, RECORD 

editors Wagner and Fischer, who co-moderated, reached this conclusion: Eco
nomics alone will not assure the level of energy-saving required. So we feel that 
standards are needed—to raise the consciousness of designers and owners and to 
set goals however imperfectly. Our feeling is that the best course would be to 
accept 90P—even though it does not assure economical operation—on the clear 
understanding that it is an interim standard—^to be revised as soon as possible in 
the direction of an energy-usage budget approach as data, experience and knowl
edge is built up. 

That's one opinion. We hope, after reading this report on the Round Table, 
you will find a point of view you can work with. For whatever the method of 
getting on with energy conservation, surely we must get on with it.—W.W. 

A R C H I T E C T U R A L R E C O R D Mid-August 197'i 9 3 



ROUND TABLE, continued 

Do we really need standards? 
While many were opposed 
either on principle or because 
they could not see them 
working effectively, 
there was a 
surprising amount of 
support for standards 

Opposition to standards 
was articulate and 
thoughtful 

It is probably not an oversimplifi
cation to say that some of the ar
chitects and some of the owners at 
the Round Table favor standards 
for one simple competitive rea
son: They would put everyone at 
the same starting point, playing by 
the same rules. Unspoken, but 
fair ly clear was the idea that 
responsible developers—anxious 
to "do the right thing" in energy 
conservation—considered that 
standards might, by setting at least 
minimum standards, permit them 
to make any extra investment in 
time and money to build an en
ergy-conserving building without 
being at a competitive disadvan
tage with "minimum-cost, mini
mum quality" developers with no 
long-term commitment. 

Architect Lew Davis spoke of 
" l ik ing standards" from a strongly 
phi losophica l point of v iew: 
" H o w much energy does this 
country have, and how are we 
going to distribute the energy? 
That is the basic question. . . . 
What we need as architects is 
input. If there is an energy short
age, I would like to know exactly 
what is expected of me. If we were 
told to use so much energy per 
square foot, I think we could work 
to that and design a building. 
Then we could learn (within the 
constraints) to produce beautiful 
and vigorous buildings. And then 
the public would become condi
tioned to that type of building. 

"Energy conservation can af
fect architecture—and it can affect 
architecture in a very positive 
way." 

Gerry Leighton of H U D argued 
the need for standards this way: 
"We are a capacity-limited soci
ety. We cannot continue to build 
power plants forever. We do not 
have the fuel supply, or the air 
supply or water supply for expan
sion without control. . . . The 
building industry is one major 
user of our existing energy supply. 
Should the Feds set up a major or
ganization to inspect and control 
every system? Should we go to 
voluntary standards? Should we 
find a way to make standards 

mandatory and yet work through 
the existing code mechanisms, al
ready well understood by design
ers and builders? [Others did 
argue that code-enforcement 
officials might have trouble.] We 
elected the latter. . . . The legisla
tion we have proposed calls upon 
the Federal government to pro
mulgate the standards; and for the 
states to adopt and enforce them." 
Present directions are for the gov
ernment first to establish compo
nent standards—with A S H R A E 9 0 P 

(see later sections) as the probable 
standard for adoption. Establish
ment of performance standards 
would come as a second step— 
with a two-year timetable." 

Wally Meisen, Commissioner 
of the Public Buildings Service, 
spoke with typical directness: 
"The whole purpose of the GSA 
'standard' [described in detail 
later] is simply to set a goal. If you 
go above that, then you ought to 
be able to explain why it is neces
sary in that particular installation. 
One problem we have with pre
scriptive standards is that they 
may not lead you in the most 
efficient way: how you orient a 
building may be far more impor
tant than how much insulation 
you have or the relative areas of 
glass and solid. 

"The most important thing is 
for all of us to get involved with 
some kind of measure of how 
we're going, of measuring relative 
efficiency. We have to get away 
from the idea that just because we 
can afford the energy, we can 
waste it; just because it is cheap, 
we can waste it." 

One panelist asked the gov
ernment people if they believed 
that any of the proposed standards 
could meet the government 's 
stated objective of "saving, in the 
residential and commerical build
ing sector, the equivalent of 500,-
000 barrels of o i l per day by 
1985." 

Answered H U D ' S Leighton: 
" Y e s . " Answered F E A ' S Ince: 
"Yes." 

B u i l d i n g o w n e r A r t h u r 

Diemer said: " I am in sympathy 
with what the government is try
ing to do in establishing some en
ergy usage base. I'm not sure I 
agree specifically with the 55,000 
Btu figure . . . but I would agree 
with the principle, I think. 

"Through B O M A (Building 
Owners and Managers Associa
tion) we were able to determine 
the total energy inputs to some 
326 buildings across the country, 
separating buildings known to 
have computer installations or 
other heavy users of energy. The 
average energy input for the build
ings was 122,000 Btus. That may 
be a somewhat simpl ist ic ap
proach, and we are aware that this 
is a very complex subject. But I 
think if we disseminated this infor
mation to the whole industry, just 
knowing what the maximums and 
averages and minimums are could 
encourage conservation. If, as a 
building owner, I saw that I was 
way above the maximum, I would 
call in my technical staff or an 
outside consul tant to analyze 
what was going on. I would want 
to know what is happening, what 
can be done to bring consumption 
down, and what it would cost to 
make the correction. Then I could 
weigh the economics of doing it 
and take some action. If the action 
would reduce my operating costs 
by 25 cents per square foot, I 
would take that action." 

Developer-owner Gerald 
Mines argued some basic eco
nomics: "In the market place, if 
the costs of conserving energy go 
beyond the point where the owner 
sees an economic return, he is not 
going to do it. We spend money 
on energy-saving techniques up to 
approximately 14 or 15 per cent 
internal rate of return. Past that 
point it is not a reasonable alloca
tion. Under the present rules of 
the game, there are things you 
would not do unless it were re
quired under a code. I think none 
of us in the marketplace are able 
to do much beyond what the 
codes are going to require; but we 
would live with what the code 
said." • 

E lor example, said architect Karl 
Justin: " I 'm suspicious of the long-
term benefit of controls or legisla
tive standards. There is a tendency 
of inflexibility, and a tendency to 
get the wrong effect. Minimum 
Property Standards were intended 
to raise quality to a certain level— 
but they act to hold quality down 
to that level. Standards of energy 
usage could act to make accept
ab le a leve l h igher than is 
needed." 

Said engineer Ian Grad: " I 
am opposed to any kind of gov
ernment regulat ion by fiat or 
direct standard, be it a perform
ance standard or a prescriptive 
standard. I think standards are 
great if they are guidelines to 
show people the direction to go 
on a voluntary basis. The only 
kind of motivation that works in 
the long run is economic—penal
ties, and incentives . . . . 

"Standards are good in pro
tecting the public safety, and that 
is their traditional role. But I think 
that anything that limits the design 
freedom and ingenuity of a design 
professional—architect or engi
neer—is wrong. If you give him a 
direction to go in, a goal to reach, 
and some economic incentive to 
get there, that is as far as we ought 
to go." 

And said building owner-
manager Arthur Diemer: "It seems 
to me there has to be some form 
of incentive to encourage a build
ing owner to take conservation 
measures. Sometimes operating-
cost savings are enough. But tax 
incentives or low-interest loans on 
retrofitting may be needed. I 
would prefer this approach to 
mandatory standards. Certainly it 
is to our advantage to operate our 
buildings as economically as pos
sible, because we are competitors 
and we want to be able to offer a 
lower rental rate than the fellow 
down the street." • 
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ASHRAE 90P—the standard 
now closest to adoption^ 
and much criticized before 
as a prescriptive standard— 
came in for much less criticism 
than expected. 
In fact it started sounding 
pretty good to many.. . 

 SHRAE 90P has been in 
the works for about two years. 
Briefly: In 1973, N C S B C S (National 
Conference of States on Building 
Codes and Standards) requested 
the National Bureau of Standards 
to develop a document which 
could be used as a basis for state 
codes. NBS did—with a great deal 
of professional and industry 
input—produce a draft proposal 
in February 1974. 

A S H R A E , early in 1974, took 
over this document and began re
vising it through the consensus 
process toward a national con
sensus standard—which is what 
N C S B C S needs. There have since 
then been three broad reviews. 
And since the Round Table (on 
June 26th) the 122-man A S H R A E 

90P committee voted 107-5 to ap
prove Sections 1 through 11 of the 
standard—^those sections dealing 
with building design and equip
ment for conservation, A S H R A E ' S 

standards committee then voted 
unanimously for 90P, and board 
of director approval is assured. 
(Section 12—establishing meth
ods for evaluating energy use 
at its source rather than at the 
building line—will be re-studied 
and re-reviewed in view of criti
cism that this final section could 
discriminate against some forms 
of energy unless properly formu
lated.) 

Commenting on 90P, Reese 
Achenbach of N B S began with two 
points: 

" I would like to say rather 
positively that we do not regard 
either the document we prepared 
or 90P as a prescriptive standard. 
True, it has some prescriptive re
quirements in it, but for the most 
part it can accurately be described 
as a component performance 
standard. 

"There are certainly two 
aspects of 90P which are impor
tant: What you do with the build
ing envelope, and what you do 
with the system or systems inside. 
My observation is that 90P as 
presently drafted places more em
phasis on upgrading the envelope 
of the building than on upgrading 

the systems, and I think continued 
effort is needed to take advantage 
of the opportunity for energy con
servation within the building." 

Bi l l Chapman, president
elect of ASHRAE added: "Our hope 
is that our work on 90P would 
forestall a rush into a series of 
local codes that might be less well 
thought out. We recognized that 
with the ASHRAE committee ap
proach there would be compro
mises; but I think after the thou
sands of hours of discussion and 
review 90P can be considered a 
consensus. 

"We certainly recognized the 
need for flexibility. We certainly 
realize that there wi l l have to be 
changes. Some codes do tend to 
be cast in concrete, but that isn't 
the fault of the code—it is the fault 
of the body keeping it there. As we 
understand the technology better, 
we can upgrade 90P and improve 
it. Engineers have known for years 
that our present design consid
erations based on steady state 
equilibriums are overly conserva
tive. With computers, we can 
begin to think of running transient 
analyses—though that wil l be a 
tremendous effort. But 90P wil l be 
a good start." 

Manufacturer George Clark, 
past president of lES (the Illumi
nating Engineering Society) made 
the point that under the lighting 
section of 90P "we do have the 
opportunity to explore new tech
nologies and new design con
cepts. 90P is not prescriptive in 
that sense . . . . There is no limit 
on doing better. We need to con
sider usage vs. design load; for we 
should be building for flexibility 
and not designing out of the sys
tem the possibility for flexible use 
and improvement to cut first costs, 
or because we don't know how to 
write flexibility into a code. Fur
ther, we should be careful not to 
trade off in the name of energy 
conservation other things like pro
ductivity. The emphasis should 
continue on the practices and uses 
that we can all agree are wasteful. 

and to not go beyond what is nec
essary in terms of usages which 
are beneficial in terms of produc
tivity. We must not set a limit on 
what is good enough." 

Other comments on 90P 
show the growing conviction that 
90P wil l work: 

Frank Coda of lES: "Our ob
jective was to provide the engi
neer and architect with guidelines 
on which he could build an en
ergy-eff icient system, w i thou t 
being prescriptive in the end anal
ysis. We feel we've done this. . . . 
And we think we have worked out 
a procedure to make the standard 
completely understandable." 

Sheldon Cady of the National 
Mineral Wool Insulation Associa
tion: "90P ends up as a rather so
phisticated component standard 
approach. We think it is highly 
satisfactory and we think it wil l 
work. And we are wil l ing to look 
at it again in a year and see if it 
needs changing." 

The summary reached after 
the Round Table by co-modera
tors Bob Fischer and Walter 
Wagner and reported in June 
RECORD: "ASHRAE 90P, frequently 

criticized as a prescriptive stand
ard, does, it now seems clear, 
have some of the flexibilities of a 
'budgetary' or performance stand
ard built in. The lighting section is 
indeed performance-based. The 
skin section—while prescriptive 
with respect to U-factor and solar 
gain—does permit substitutions 
resulting in the same total as the 
U's; though the process for dem
onstrating equivalency does seem 
complicated. But 90P does ignore 
two important factors: 1) ventila
tion load (too big a load to be ig
nored) and 2) the huge variations 
in load resulting from inefficient 
operation or maintenance of our 
buildings. . . . Without being too 
sure about it, I [Wagner writingj 
think the best thing would be to 
accept 90P on the clear under
standing that it is an interim stand
ard to be revised—as soon as we 
know how—in the direction of an 
energy-usage budget." • 

The alternate—or perhaps 
the successor to 90P— 
is the budget approach. 
A lot of panelists 
were for that approach 
—but there was general 
agreement we don't 
quite know how to do it 

-A ifter the Round Table, again 
in the summary written for the 
June issue, Fischer and Wagner 
wrote: "A budget approach based 
on actual measured use of energy 
put into the building does take 
into account (and give credit to) 
efficient operation of a building, 
to efforts at heat recovery, and it 
does of course give the free trade
off of design options. . . . But there 
are three big questions: 1) What's 
the budget—55,000? . . . Wally 
Meisen agreed at the Round Table 
that 55,000 was at least semi-
negotiable even for Federal office 
buildings [see below]. Question 2) 
What about budgets for other 
building types? Question 3) What 
about changes in energy usage 
caused by non-design fac to rs -
like a major change in occupancy, 
a major computer installation, or 
the fact of a very cold winter or a 
very hot summer?" 

At the Round Table, engineer 
Larry Spielvogel opened the con
versation on budgets by talking 
about some of the pr inc ip les: 
"There are two kinds of budgets— 
one is the 'power budget' which 
limits the installed capacity of the 
systems and equipment in the 
building. [The power budget— 
based on calculations of con
nected load—was brief ly dis
cussed at the Round Table, but 
there did not seem to be much in
terested enthusiasm.] The other 
type of budget is the annual use 
budget—measured either in 
Btus/year or kilowatt hours. One 
of the great advantages of the en
ergy-use budget is that it permits a 
great deal of flexibility; it offers a 
full range of design options. . . . 

"But there are two philo
sophical questions: Doesn't it per
mit a great deal of buck-passing? 
And what would be the incentive 
to keep eliminating inefficient sys-
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ROUND TABLE, continued 

The engineers 
at the Round Table 
brought up a number 
of significant concerns 
about implementing 
any budget approach 

terns once the budget had been 
met? Wouldn't it be better if you 
made everything efficient?" 

Early in the conversation on 
energy-usage budgets, engineer 
Spielvogel brought up the funda
mental weakness (at least for the 
present time) of the budget for en
ergy: We don't know enough to 
set good standards. 

"There is a great lack of data 
that is really meaningful, because 
there are so many things that go 
on in a building. Our buildings 
today are so incredibly compli
cated that just to meter the various 
uses of energy would create an 
enormous economic and techni
cal problem, even forgetting the 
changes that inevitably take place. 
How do you take into account 
compl icat ions l ike computer 
rooms; or buildings that are par
tially owner-occupied and par
tially tenant-occupied? What hap
pens when you go to two shifts in 
the building, or work six days a 
week, or want to move into a 
building that is already energy-in
tensive a small energy-intensive 
research lab? The way people use 
buildings is really a key in deter
mining how much energy they 
use. How do you penalize the 
people?" 

Wally Meisen of the Public 
Buildings Service, which is prob
ably the world's biggest client for 
design services—as he described 
the way he established the 55,000 
Btu per square foot per year bud
get that GSA is pushing for—ar
gued that we don't need detailed 
technical data: "When we first 
started to try and set a reasonable 
energy-usage budget, everyone 
told me we didn't have the neces
sary data, and we don't know how 
to find it. I simply asked them to 
come up with numbers for our ex
isting buildings—and we got fig
ures around 100,000 to 250,000. 
When I asked how much we 
could save, they said around 50 
per cent. And I said let us set the 
standard at 55,000 Btu per sq ft 
per year. 

"Everyone asked me how I 
knew that was right, and I told 

them that I didn't . . . but we 
would find out in a hurry. 

"The intent is simply to make 
the people who are paying for en
ergy aware of how much they are 
spending. I cannot th ink of a 
simpler way of controlling energy 
usage. If a private owner decides 
he wants to pay for a 200,000 Btu 
building, be our guest. But if you 
don't know how much you are 
using, the incentive for conserving 
is not there. 

"We now think that 55,000 is 
reachable if you are prudent in en
ergy use. 75,000 may not be right 
for retrofitting older buildings, but 
to challenge that you have to find 
out how much you are using. 

" In designing for the G S A , we 
want you to use our whole book 
of guidelines, ["Energy Conserva
tion Guidelines for Office Build
ings"] are available at $2.00 per 
copy from Business Service Cen
ters in GSA's 10 regions, it sug
gests a lot of ways to save energy 
and it does not prescribe a single 
one. If you work with them, you 
wil l get within 55,000." 

Asked what happens if a de
signer of a government building 
cannot reach 55,000: " I f you 
don't make it, you have to be able 
to tell us why. If there are good 
reasons, fine . . . ." 

Asked about budgets for 
other building types: "On the 
same basis that we established 
55,000 for office buildings, I think 
any good engineer could come up 
with a target for a building type— 
except a process industry—within 
two weeks." 

The desirability of collecting 
detailed data on energy usage vs. 
connected load was emphasized 
by two panelists: 

Engineer Milton Meckler: " I 

think we should begin detailed 
metering within buildings. Some 
years ago it was mandated in the 
Los Angeles Code that oscillo
graphs be installed in buildings 
because the structural engineers 
decided they simply didn't have 
enough data to design. Now when 
we get a shake, we can measure it 
and measure the response in a 
building. I see a complete parallel 
in the thinking concerning energy. 
A lot of the projected energy 
usage we hear talked about is 
based on connected load. With 
metering, we could get a good 
idea of what the utilization is— 
what the real usage is. Further, it 
would give us information going 
back to the power grid—giving 
the utility real information on 
standby capacity. And it would 
help us gel a good look at energy 
flow in buildings—for example, 
the effect of lighting as heat. What 
we have to look at is the whole 
utilization of energy—the co-inci
dent demand vs. consumption re
lationships." 

l E S ' George Clark added: "We 
should not set budgets which pe
nal ize future f lex ib i l i t y—we 
should not penalize putting in sys
tems that permit flexibility. Ulti
mate usage is really what it is all 
about. 

"There is a lot of criticism, for 
example, of uni form l ight ing 
throughout a space. But the prob
lem is that no one can tell the de
sign engineer where the task is 
going to be and who is going to do 
it and when. We may find we 
need to install over-all lighting 
with sufficient switching so that 
what we previously gained by uni
form lighting can now be accom
plished by flexible lighting. The 
alternate is a commitment to con
stant remodel ing. Admi t ted ly 
there is no guarantee that some
one won't use all the available 
lighting all of the time—except for 
the energy budget." • 

S 
^ ^ a i d NBS' Wright: "One is 
the problem of laboratory or pro
fessional accreditation. How do 
you certify certain professionals or 
laboratories as being competent to 
determine prior to construction 
and occupancy that the energy 
budget has been met?" 

A n o t h e r q u e s t i o n was 
whether and to what extent we 
should conserve energy beyond 
the cost-effect ive point . Larry 
Spielvogel suggested, "If a plain 
vanilla office building might ordi
narily come in at 200,000 Btus per 
sq ft per year; application of 90P 
might bring it down to 90,000. If 
a design professional were further 
charged with designing cost-effec
tive savings beyond the require
ments of 90P, he might well get 
the building down to 60,000 or 
70,000. If he had the charge to in
corporate those things wh ich 
would reduce usage further—but 
were not cost-ef fect ive—you 
might bring the figure down to 
40,000 or 50,000 Btus." 

NBS's Wright said at once: 
"90P is not an over-economic 
standard. It does not limit energy 
use to uneconomical levels." 

On energy-usage budget 
levels, engineer Ian Grad thought 
Wally Meisen's 55,000 was not 
economic: " I 'd say 68,000 to 80,-
000 Btus per sq ft per year is rea
sonable energy consumpt ion. 
That is an easily achievable level 
with existing technology. . . ." 

"If we are going to have an 
effective standard, it wi l l be a tre
mendous amount of work to allow 
for all of the variations that can af
fect a building. You have to have 
a range of operation . . . You can
not have a fixed number. It has to 
vary with usage, with the part of 
the country in which the building 
is located, with climatic condi
tions, and so on and on. 

"We may someday reach the 
point where we are rationing en
ergy. . . . But until we get to that 
stage we have to have some kind 
of reasonable economic balance 
between what it costs to do some
thing and how much energy it 
saves." • 
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The AIA believes that 
a very different approach 
—a new kind of responsibility 
and a new kind of capital flow-
would save far more energy 
than any of the 
proposed standards 

be Demkin of the AIA staff 
spoke of AlA's very different ap
proach to policy setting: 

"When we started looking at 
what constitutes energy efficiency 
in buildings we wove a lot of 
things into that definition. Part of 
that definition was not only to re
duce the waste, but also apply—to 
the degree possible under eco
nomic trade-offs—any kind of sys
tem that would recycle or utilize 
regenerative forms of energy. We 
included an array of not only 
physical techniques, but design 
techniques and methodologies. 
Using this whole array, we figured 
that under current technology a 
30 per cent saving in existing 
structures is a feasible target; and 
on new structures we estimated 
that a 60 per cent saving is a possi
bility. Taking those two figures 
and aggregating the number of 
buildings that would be replaced 
and constructed up through 1990, 
we can talk about a much bigger 
saving than the government 
equivalent figure of 500,000 bar
rels of oil per day by 1985. 

"We ran a financial analysis 
to show how much capital and 
how much money would be spent 
in wasting energy. What that re
ally showed was a possible saving 
of MV2 mill ion barrels of oil per 
day. If you run out how much cap
ital that would be required to 
build the necessary centralized 
generating capacity to meet that 
equivalent if we don't save it, you 
are talking about big numbers— 
you are talking in terms like $41 5 
bill ion in current dollars between 
now and 1990. 

"The choice we see is spend
ing huge sums on new generating 
capacity to produce energy that 
wi l l continue to be wasted at the 
present rate; or spending much 
less than that on far more efficient 
buildings using a decentralized 
technology. That is going to take 
some hard decisions which have 
not yet been made." 

The AIA has, of course, made 
a detailed and careful study of the 
energy situation, and the work of 
its task force, headed by Leo A. 

Daly, has been published and 
widely disseminated ("A Nation 
of Energy Efficient Buildings by 
1990" available from AIA). But at 
the Round Table, |oe Demkin ex
plained clearly AlA's bold pro
posal for using the money (or 
more precisely, the capital) that 
would be saved by its proposal: 

"The utilities, as we all know, 
have a capital problem and they 
also have a resource problem. The 
AIA proposed that the utilities take 
over the whole energy system—in 
effect, become a new kind of en
ergy utility. Specifically: 

"Right now, the utilities' re
sponsibility ends at the building 
line. Suppose, like the telephone 
company, they took over the 
whole system. Suppose they came 
into buildings or groups of build
ings—with whatever engineers 
were needed—and by retrofitting, 
perhaps more extensively than an 
owner would under present eco
nomic incentives, reduced the en
ergy consumption of the building. 
Their incentive: a big share of the 
savings. It might work like this: 

"Suppose a building owner 
were using 100 units of energy 
and paying $100 for it. The utility 
would come in and retrofit the 
building so that it used only half as 
much energy. The next month the 
building uses only 50 units of en
ergy. If the owner had done the re
trofitting himself, he would pay 
only $50. But he did not put up 
the capital; the utility did. So the 
utility charges him $90—giving 
the owner some benefit. The util
ity gives itself a $10 profit and 
plows the remaining $30 in sav
ings back in the [retrofitting] sys
tem. In short, the utility would be 
creating capital for itself." 

"And that seems to us," con
cluded Demkin, " to be a system 
which creates, as the economists 
would say, a demand-pull rather 
than a push on everyone in the 
industry." • 

The economist 
invited to the Round Table 
to discuss the role of taxation 
as an alternate 
to standards 
made a telling and 
evocative argument 

5 aid Dr. Nina Corne l l , 
Brookings Institution economist: 
"One of the interesting things 
about the energy situation is how 
little is known about what the fu
ture wil l hold. So I tend to prefer 
the tax alternative because it en
courages more flexibility." Dr. 
Cornel l argued that since we 
should never be convinced that 
today's techniques are the best of 
all possible techniques, standards 
are unnecessarily inflexible and 
hard to change; whereas tax pol
icy can be changed overnight. 
Further, "Standards have a ten
dency to over-run economic justi
fication, whereas a tax system of 
conservation does not have that 
effect." 

Late in the Round Table, Dr. 
Cornell set a model: 

"Set up a Btu tax by deciding 
what the average energy usage 
that you want to achieve in each 
type of building is. If you own a 
commerc ia l bu i ld ing and the 
standard is set at 55,000 Btu per 
sq ft, the tax on 55,000 Btu per sq 
foot of your building is rebated to 
you. If you have used more, you 
lose the tax on all energy you used 
above that level; if you used less, 
you have gained. 

"You can do the same thing 
on residential construction and in
dustrial construction. You can 
have a non-profit section to take 
care of schools and hospitals. This 
would be a more efficient system 
. . . The more I listen to the com
plexities of energy budgeting with 
standards and advance certifi
cation and inspections to monitor 
compliance the more nightmarish 
it sounds. 

" I don ' t th ink you w o u l d 
have anywhere near the same 
kind of problems deciding what 
the rebate level is going to be as 
you would in setting a standard— 
because you don't have to go 
through the same legal justifica
tion as you do with a standard. 
You know that if a standard is set 
that cannot be met, it is going to 
court; whereas a tax rebate can be 

set at any level—if need be, set ar
bitrarily. It can be set just to bal
ance the budget; and if it proves 
w r o n g , it can be c h a n g e d 
quickly." 

Criticisms of this system, 
much excerpted: 

Gerry Leighton of HUD: "In 
order to take a tax, and give it 
back, we have to establish a 
standard anyway. And we wil l 
then have to develop a bureau
cracy to administer the tax—Inter
nal Revenue instead of HUD. Fur
ther, the tax system is nothing 
more than a modification of life-
cycle costing—which may not be 
energy-conserving." 

And Mr. Leighton raised this 
point: "Under a taxation system 
you remain free to waste energy if 
you are wil l ing to pay for it— 
waste it on the assumption that the 
energy wil l somehow be avail
able. And that is a massive as
sumption. I don't think that be
cause someone is wil l ing to pay 
he can use all he wants, is the goal 
we should set for the country." 

And Engineer M e c k l e r : 
"Here we are thinking about what 
we pay at the meter—but what we 
really should be thinking about is 
the resource. Then you are re
minded that in some places 
schools have had to close to keep 
jobs going—and that is something 
that limits the elasticity of usage. 
The tax mode—unless clearly 
identified with the process—may 
not have sufficient impact." 

Near the conclusion of the 
Round Table, Dr. Cornell said: " I 
remain unconvinced that stand
ards are the right way to go, and 
I remain unconvinced because ex
perience in p)ollution and other 
fields has shown us it is not the 
right way to go." • 
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ROUND TABLE, continued 

Panelists representing 
the manufacturers and 
producers understand 
their stake 
and their commitment 
to conservation 
is well established. 
For example . . . 

-S 'aid Herb Gi lkey of ARI : 
"Manufacturers recognize that 
standards like 90P could change 
the way they design and build 
products, and even result in 
changes in product mix. This may 
not result because of energy usage 
of individual products, but from 
the mechanical engineer choosing 
a different system because of en
ergy considerations. Most of the 
manufaaurers can, of course, de
sign more efficient equipment; but 
they feel quite strongly, and I think 
rightfully, that while they have the 
responsibility to provide equip
ment that is as efficient as possible 
in using energy, the real key to the 
consumption of the system is the 
engineer's design, the contractor's 
installation, and the care with 
w h i c h owners or occupants 
operate that system." 

Manufacturer Otis Mader, 
representing the Construction Ac
tion Council at the Round Table, 
reinforced the sense of concern by 
the manufacturers in the industry: 
" I think it is fair for me to say from 
the supplier's side of the building 
community, that the strongest pos
sible incentive to energy conser
vation is to demonstrate the eco
nomic advisability of energy con
servation. If it can be shown that 
adopt ing energy conservat ion 
techniques is good business, those 
techniques wil l be implemented 
much faster than they wou ld 
under any standard. . . . 

"The first incentive we would 
like to see is the setting of goals, 
the setting of objectives; along 
with an intelligent explanation of 
why they are required. We may 
need to get into incentives with 
dollar signs on them—tax conces
sions—and that would be our sec
ond-level preference. 

"The third level of incentive 
is 'thou shalt' or 'thou shalt not' 
legislation—standards. Given a 
choice between prescriptive and 
performance standards, we would 
opt for performance standards. . . . 

"The system needs to be kept 
as simple as it can possibly be, in 
order to keep the enforcement 
mechanisms small." • 

There were timely 
reminders that 
building operation 
is critical 
to conservation 

-S 
» ^ a i d PBS' Meisen: "One of the 
biggest problems is what we have 
taught people to expect. We have 
told them that they should have 
74 degrees and 50 per cent rela
tive humidity and at least 75 foot-
candles of good quality non-glare 
light. I think we should remember 
that people are not instruments—I 
have always said that 74 degrees 
is where half the people are too 
hot and half are too cold . . . In the 
interests of conservation, we have 
to start looking at what we believe 
is a mandatory environment for 
people—and see if it can be 
changed." 

Quality of life was raised as a 
consideration: Said A S H R A E ' S Bill 
Chapman, "Energy conservation 
wil l not necessarily optimize the 
use of energy. We could drop en
ergy usage by going around un
screwing the light bulbs and relat
ing the indoor temperature to the 
outdoor temperature and by piling 
on sweaters and overcoats—but 
this would not necessarily be the 
optimal use of energy." 

Added lES' Clark: "It seems 
to me we ought to minimize im
posing values; and let values be 
established by the owner-opera
tor-designer of the building within 
whatever f ramework is estab
lished. . . . " 

On building operation, the 
point was clear—we need simply 
to get on w i th more eff ic ient 
operation. Ian Grad commented: 
" W e are I think pre-occupied with 
the building envelope. You can 
design the most energy-efficient 
building, and it can all go down 
the drain because the operator 
does not maintain and control his 
equipment. . . . That's why I feel 
that the only solution is to meas
ure the end result—the consump
tion of energy by a building for its 
operation on an annual basis." • 

Near the close 
of the Round Table, 
there was some thoughtful 
analysis of 
the true imperatives of 
energy conservation— 
the intellectual alternate 
to standards 

-A architect Lew Davis started 
the discussion with a quite mov
ing comment: "If by some miracle 
I get back to my office and find 
that a new client exists, what wil l 
be the imperatives in conserving 
energy? 

" W e ' v e heard about the 
problems and questions related to 
standards. There does not seem to 
be much consumer pressure, even 
though all costs are passed on the 
consumer. As long as the con
sumer is prepared to pay, there is 
no imperative there. 

"Unless this country, or the 
informed government people, are 
prepared to say that our fossil fuels 
are vanishing, or there is another 
over-riding imperative, the only 
people who are going to be con
cerned are the good guys. 

"Perhaps what has to happen 
now is what happened when we 
discovered the flying buttress; or 
when we got into steel. Once we 
had steel, we needed elevators; 
the elevator made the skyscraper 
possible. We have evolved a very 
beautiful product—but it is based 
upon structural achievement 
rather than mechanical achieve
ment. We may now have to come 
up with a new style of architecture 
with different systems. . . . 

" I think it could be an excit
ing time. We are presented with a 
real challenge; and I don't think 
the excitement and the challenge 
w i l l necessarily mean more 
money for the user. I don't think it 
is going to cost more money to 
produce a building that uses less 
energy, but it is going to take a lit
tle time. It is going to take time for 
us architects and our engineers to 
understand what all our options 
are, for the user to understand 
them, and for the construction 
trades to absorb the new rules. But 
working with the consulting engi
neers, architects can produce the 
new forms." 

Architect Karl Justin added: 
"Whi le I spoke earlier in a highly 
negative way about standards, the 
truth is that if you did not have 
goals, you would have to create 

them for yourself. I don't think 
there is a 90P way or a non-90P 
way—there may be a smart way 
and a stupid way. 

"Standards are probably a 
necessity—you cannot operate 
millions of square feet of building 
without some sort of supervisory 
standard or yardstick. I think what 
many of us are concerned about— 
having lived with things like urban 
renewal and O S H A and a certain 
amount of legislative over-kill—is 
applications of government power 
going beyond the requirements. 
. . . After a long period of unpar
donable negligence we seem to 
be in a period of near-hysteria 
about energy. The negligence is 
unpardonable—we had a confer
ence in 1971 [ R E C O R D january 
1972] on this same subject. But I 
would suggest the hysteria is prob
ably unwarranted also. 

"Some years ago, when we 
started to pay a lot of attention to 
advanced technologies, one of my 
designers asked me: 'Does that 
mean we cannot design any
more?' I said 'No. This is where 
design begins.' 

"Al l we need to do is start 
with the facts . . . with a founda
tion in reality; and we can solve 
the problems of energy use in 
buildings." • 
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These building-industry manufacturers and others audited the Round Table: 

Wil l iam J. Birch 
Flat Glass Marketing Assn. 

E. H. R. Blitzer 
Lightolier Incorporated 

Wil lard S. Cahill 
General Electric Company 

Mario |. Catani 
Portland Cement Association & Assocs. 

Thomas P. Giannetti 
Scolite International Corp. 

David Gogol 
Energy Projects 
National League of Cities 
U.S. Conference of Mayor-

Arthur S. Goldman 
Arthur Sworn Goldman 

P. T. Coffin 
Alcoa 

Robert T. Dorsey 
General Electric Company 

George E. Drake, AIA 
Sweet's Division 
McGraw-Hi l l Information 
Systems Company 

Neal English 

International Masonry Institute 

C. A. Ernst 
Armco Steel Corporation 

Sidney Freedman 
Architectural Precast Division 
Prestressed Concrete Institute 

Richard S. Funk 
Grefco, Inc. 

Wil l iam E. Geidt 
nryco. Inc. 

Eugene Gorzelnik 
Electrical World 

Ed Haggarty 
Architectural Aluminum 
Manufacturers Association 

A. Risher Hall 
C-E Glass Division 
Combustion Engineering, Inc. 

Frederic B. Hall, III 
Control Systems Division 
Robertshaw Controls Company 

Charles Harris 
ASG Industries 

Harry R. Henke 
Culligan USA 

Frank W. Hetman 
DeVAC, Inc. 

Ernest D. Hunter 
United States Steel Corp. 

John Kemendo, Jr. 
Naturalite, Inc. 

Phil Kosch 
ITT Reznor 

Sheldon Licht 
Federal Energy 
Administration 

lack A. Marshall 
Communications Division 
Honeywell, Inc. 

Robert W. McKinley 
Technical Services 
PPG Industries, Inc. 

James H. Mitchell, |r. 
Kawneer Company, Inc. 

Wil l iam H. Morgan 
Ethyl Corp. 

Paul O'Nei l l 
General Electric Company 

Frederic L. Purtill 
Architectural PrcxJucts Division 
Owens-Corning Fiberglas Corp. 

Joseph M. Querner 
Dunham-Bush Inc. 

Wi l l iam M. Rogers 
General Electric Company 

Jack Schwellenbach 
Real Estate Division 
Walt Disney Productions 

Wil l iam C. Schwingen 
GAF Corporation 

Marvin K. Snyder 
Butler Manufacturing Company 

Roger D. Spencer 
Glass Division 
PPG Industries, Inc. 

Richard L. Stafford 
Moldcast Lighting Division 
Weil-McLain Co. Inc. 

George R. Stoltz 
Aluminum Division 
Anaconda 

Robert V. Vanasse 
Solar Division 
International Harvester Co. 

John Volker 
Flat Glass Marketing Assn. 

Vincent M. Waropay 
United States Gypsum 

Ron L. Warwick 
Amarlite Division 
Anaconda 

Robert L. White 
National Electrical Contractors 
Association 

Donald R. Wil l is 
Rohm & Haas Company 

R. A. Zimmerman 
Westinghouse Electric Corp. 

Dr. Solomon Zwerdling 
Director of 
Solar Energy Programs 
Argonne National Laboratory 

lohn Ashwnrth pholos 



KKBNA: 
ENGINEERING 
PRACTICED 
W TH ZEST 
For last year's engineering issue, three impressive and diverse buildings 
were submitted by KKBNA, a Denver firm of structural engineers, or by 
their architect-clients. (We published all three.) This year, we got three 
more—again impressive, again diverse. In the course of reportorial con
versations, the editors were also struck by the energy and perceptiveness 
seemingly common to all members of the firm, and by their unmistakable 
enthusiasm for their work. Our curiosity prompted us to ask Margaret 
Gaskie, an engineer by training and a former RECORD editor now working 
in Denver, to interview the firm's partners and associates, and some of 
their clients, to find out what accounts for the high quality of their 
work—and just why they have so much fun doing it. 

The Denver-based consulting en
gineering firm of Ketchum Konkel 
Barrett Nickel Austin, with its 
New York affiliate Ketchum Bar
rett Nickel Austin/Besier, enjoys a 
widening reputation for sound, in
novative solutions to tough struc
tural problems. 

That the reputation is earned 
is evident in the sampling of re
cent projects shown in these 
pages. That it is relished is evident 
in the partners' shoptalk, which is 
laced with terms like "challeng
ing," "excit ing," and, pervasively, 
" fun . " 

That it is no accident is also 
evident. KKBNA's fruitful collabo
rations with architects spring first 
and last from a reservoir of excep
tional engineering talent. But they 
flow too from organizational poli
cies and patterns well calculated 
to nurture that talent. 

These, say its beneficiaries, 
are a legacy of the firm's founder, 
M i l o S. K e t c h u m , w h o n o w 
teaches at the University of Con
necticut but who continues to 
serve the firm as consultant, and 
his long-time partner, the late E. 
Vernon Konkel. 

Michael H. Barrett, KKBNA's 
president, speaks of Ketchum as a 
teacher at heart, who saw the 
"practice" as just that: an ongoing 
effort to learn and hone skills. Be
lieving that little learning derives 
f rom rote solut ions to rout ine 
problems, Ketchum steered the 
firm instead toward the pioneering 
work in new methods, systems 
and products that is its stock in 
trade today. 

Barrett is quick to point out 
that, for every structural tour de 
force, the firm engineers a dozen 
relatively unexceptional, and un
sung, projects, adding that the 
firm's reputation for tackling the 
difficult and unusual can be a 
mixed blessing. 

"It's discouraging," he says 
ruefully, "when a potential client 
hands a nice straightforward high-
rise to another firm and tells us, 
'There's nothing special about it. 
When I want a 500-foot free-form 
clear span, I'll come to you.' 

"Sure we like the hard jobs, 
but even on ordinary jobs we have 
fun coming up with imaginative 
ways to save money, or speed 
construction, or do better justice 
to the architect's design." 

U n d e r l y i n g K K B N A ' s 
openness to new concepts is a 
genuine empathy with the firm's 
architect-clients. The partners take 
pride in a cultivated ability to at
tune themselves to the architect's 
thinking and problems. And while 
convinced of the propriety of the 
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architect's role as head of the de
sign team, they do not see the role 
of the structural engineer as 
thereby reduced to "just a matter 
of designing connections and tell
ing the client why he can't do 
what he wants to do." 

Barrett likens the relationship 
between structure and arch i 
tecture to a marriage, observing 
that while such elements as me
chanical and electrical services 
can to an extent be d ivorced 
from—or appended to—the total 
design concept, structure and ar
chitecture are indissolubly wed. 

. . . it is in the conceptual 
stages that the partners' 

time and talent yield 
the client the best value for 

cost. "A few clients have 
learned to get the most out of 

us, bringing us in early to 
explore all the possibilities, 
so the structure can really 

become a determinant part of 
the design. This, we love." 

A similar analogy is drawn by 
long-standing KKBNA client Wi l 
liam Muchow of Muchow Asso
ciates. " I use them for all my proj
ects, right down to a creak in my 
living room floor," he says. "We 
work as if we were one office. . . 
My architecture is as much their 
structure as it is anything I put into 
it." 

Such happy marriages don't 
just happen, however. Muchow 
emphasizes the value of continu
ity in his co l laborat ion wi th 
KKBNA, believing that both par
ties gain by familiarity with the 
other's thought processes. 

G. Cabell Childress, another 
self-described "o ld shoe" client, 
concurs, but inserts a practical 
note. At least in its work with fre
quent clients, he says, KKBNA en
courages loose arrangements 
under which the firm undertakes 
the structural design on all of a 
given architect's project—large or 
small, simple or complex—for the 
same fee. "That way, if the archi
tect really wants to go way out, 
KKBNA can afford to fly right 
along with him, and hope to make 
up any extra costs on future jobs." 

Childress, himself not averse 
to the odd creative flight, likes to 
bring in KKBNA "as soon as I've 
determined 'what wants to hap
pen' in the building, so we can 
work together to make sure what 
happens is contained in the sim

plest, most direct, most economi
cal way." 

Muchow agrees: "The best 
architecture comes from a team 
relationship where we stimulate 
each other to think creatively 
about basic objectives," but em
phasizes that this is a process best 
begun in the beginning, before 
key design concepts are frozen. 

To which KKBNA would add 
a hearty amen, pointing out that it 
is in the conceptual stages that the 
partners' time and talent yield the 
client the best value for cost. 

"A few clients," Barrett says, 
"have learned to get the most out 
of us, bringing us in early to ex
plore all the possibilities, so the 
structure can really become a de
terminant part of the design. This, 
we love." 

Even so, KKBNA gets its fair 
share of problems posed in the 
mode of "the span is 327 feet and 
it has to be flat," as well as fre
quent commissions specifying 
structural forms—notably thin 
shells and space frames—that the 
firm has successfully executed in 
the past. 

The partners accept the con
straints of working within such 
pre-established design concepts 
philosophically. "Depending on 
how good the architect is—and a 
lot of them have a real feel for 
structure—things can often be 
done as well as if we'd been in
cluded at the beginning. An archi
tect like j im Ream, who has that 
innate sense and collaborates to 
the nth degree, winds up design
ing more of the structure than we 
do, " Barrett says. "Our job isn't to 
originate design, but to refine the 
architect's concept and make it 
work." 

At the same time, the partners 
are persuaded that too rigid para
meters set too soon often add 
needlessly to the costs of a proj
ect. "We can figure out how to do 
almost anything if there's enough 
money," Barrett comments. "But 
we'd rather figure out how to do 
something better for less." 

Fee schedules being what 
they are, KKBNA's appetite for ad
venture is not without impact on 
the firm's own finances. Barrett 
tells with a certain perverse pride 
of a recent "challenging" project 
entailing three stories and thirty-
nine different floor levels. "On 
that one, our costs were two and 
a half times the fee," he relates, 
"plus twenty years of my life." But 
he adds, "If our main motive were 
to make money, we'd none of us 
be engineers to start with. There 
are all kinds of compensations." 

The firm's official posture 

toward the profit motive is consid
erably less cavalier. While insist
ing on the superior satisfactions of 
creative work, KKBNA is also at 
considerable pains to maintain the 
efficient, productive—and profit
ab le—organizat ion needed to 
produce it. 

Though formally a corpora
tion, KKBNA operates as a part
nership—and sometimes, says 
Barrett, "more like a commune." 
Of a staff of sixty, eleven are 
partners, who share equally in de
cision-making, and nine more are 
associates or project engineers, 
who also have a voice in the firm's 
management. 

The resulting ratio of one 
chief for every two Indians, the 
principals admit, is sometimes un
wieldy. But it reflects their convic
tion that clients hire people rather 
than f irms, and that the firm 
should therefore afford the people 
within it the fullest possible scope 
for action and initiative. KKBNA 
believes its relatively large num
ber of relat ively independent 
pr incipals enables it to offer 
clients the best of two worlds: the 
personalized attention of a one-
man shop, backed by the com
bined experience and resources of 
the firm as a whole. 

Accordingly, every project is 
overseen by a principal from start 
to finish. On comparatively small 
jobs, the partner-in-charge may 
also act as project manager—and 
often project engineer and chief 
draftsman as well. More usually, 
though, the task of project man
ager is delegated to an associate 
or project engineer, with the re
mainder of the project team 
drawn as needed from a pool of 
engineers, junior engineers and 
draftsmen. In either case, the 
partner in charge retains full re
sponsibility for over-all manage
ment. 

Given the autonomy KKBNA 
partners enjoy, there is little rigid 
specialization within the firm. In 
principle, a deliberate effort is 
made to distribute work so that all 
firm members have opportunity to 
gain experience on a variety of 
project types. In practice, though, 
since jobs coming in do not 
always oblige by lending them
selves to a random match with the 
people available to work on them, 
some of the firm's engineers have 
acquired more experience with 
certain types of structures than 
have others. And since some also 
have more interest in particular 
structures than do others, a certain 
amount of concentrat ion has 
evolved among them. 

Except in the case of the civil 

engineering department, how
ever—which now accounts for 
some 35 to 40 per cent of the 
firm's business—such specializa
tion can be attributed more to 
happenstance than to planning. 

The f l e x i b i l i t y KKBNA 
espouses in its professional func
tions extends also to the manage
ment of the firm, which boasts no 
"bus iness" partner as such. 
Rather, each principal is first a 
practicing engineer, and secondly 
a proprietor with administrative 
responsibility for certain aspects 
of the firm's operations. 

President Michael Barrett, for 
example, also has major respon
sibility for long-range planning 
and business development. Dona-
von Nickel, trained in business 
administration as well as engi
neering, manages personnel and 
finances, wh i l e David Austin 
handles general operations. And 
so through the roster of partners. 

Since divisions of labor are 
based less on organizational logic 
than on the propensities and profi
ciencies of the several partners, 
KKBNA's smooth functioning is 
perhaps in some degree serendipi
tous. But it can also be credited to 
a shared philosophy that overrides 
the pr inc ipals ' ind iv idual dif
ferences in approach and empha
sis. "We've all grown up together 
in the f i r m " Barrett explains. 
"We've learned to do things pretty 
much the same way, and we see 
things pretty much the same 
way." 

Not surprisingly, in light of 
the import the principals place on 

"When you get down to it, 
the only way to get business 

is to do a superlative job. 
We all seem to grow by taking 

on challenges... . We like 

to think we add to the 
profession by doing it—and 
we have our share of fun." 

their common heritage, KKBNA's 
policies toward its younger mem
bers are geared to produce similar 
opportunities for fruitful appren
ticeship and ongoing association. 

" K e t c h u m , " Barrett says, 
"looked at the shop almost as a 
prep school. He'd bring guys in 
fresh out of school, train them in 
the real world for a couple of 
years, and then suggest they go on 
for more experience. Well , we 
feel for people to operate at maxi
mum efficiency for the firm, they 
almost have to grow up with us, so 
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ENGINEERING PRACTICED WITH ZEST 
now when we've got good people 
trained, we do our best to keep 
them." 

KKBNA, with its long tradi
tion of learning while doing, re
gards the postgraduate education 
of young engineers as its proper 
province, but is sometimes less 
than happy about the extent of in-
office training these new engi
neers sometimes require. 

Because many teachers, 
however brilliant academically, 
have had little practical experi
ence, " in some cases, they just 
don't know whereof they speak," 
Barrett observes. Moreover, engi
neering curricula are becoming 
increasingly theoretical. "The kids 
have so little time for applied 
courses, they .never learn what all 
those theories are for. When they 
get out, they can't design a simple 
beam." 

On the other hand, in hiring 
experienced people, "Either the 
experience isn't quite what you 
want, or you can't be sure it's 
what you want, or it's so limited 
you can't tell whether the man 
can do anything else. With recent 
graduates, their capabilities are a 
matter of record. Because they've 
learned to learn, it's easier to 
teach them our quality standards 
and ways of doing things. And it 
doesn't take all that long—in 
about a year we begin to get real 
productive work from them." 

Thus while KKBNA occasion
ally takes on experienced engi
neers "out of necessity to get the 
work out," its preferred practice is 
to train-and retain. 

KKBNA's emphasis on en
couraging promising engineers to 
"grow up in the f i rm" is expressed 
in the variety of ways by which 
the principals contrive to give 
their younger colleagues ample 
growing room. 

Among these, the team ap
proach to project management is 
significant in that it enables engi
neers at all levels to participate 
meaningfully in a variety of proj
ects. "We don't believe," says 
Barrett, " in sitting a man down to 
grind out the same calculation for 
three years. We l ike to move 
people around, give them all the 
experience they can handle, as 
fast as they can handle it." 

Equally valuable is the ob
verse: the freedom allowed any 
staff member with a strong bent in 
a given direction to ride his partic
ular hobby as far as it wi l l take 
him. "If someone has a real desire 
to do something, we generally en
courage him—and we don't ask 
for an economic feasibility study 
first." 

Finally, the latitude for pro
fessional development that the 
firm tries to provide is backed by 
an open-door policy toward ad
vancement within the firm. Bar
rett's assertion that "anyone who 
wants it and can do it can have my 
job" may be overstatement, but it 
is not lip service. KKBNA does in 
fact actively encourage its out
standing engineers to share own
ership in the firm—as is borne out 
by the multiplicity of partners. 

This open-endedness in orga
nizat ional structure sustains 
KKBNA's goal of one-to-one rela
tionships with clients, but the ac
companying top-heaviness is not 
without drawbacks. "You can 
spread profits pretty th in," says 
Barrett, "and we sometimes have 
a problem finding new opportu
nities for people coming up." 

As a result, KKBNA makes an 
active effort to grow steadily— 
without becoming muscle-bound 
in the process. 

For example, while the firm's 
first branch office in Connecticut 
was opened largely because 
KKBNA (in the persons of Milo 
Ketchum and Rudi Besier) hoped 
thereby to work with some of the 
outstanding architects in that area, 
its metamorphosis as the present 
New York City office was seen as 
a way both to amplify that goal 
and to afford increased scope for 
the firm's upcoming professionals. 

Simi lar ly, KKBNA is now 
joining forces with other consul
tants to provide industrial engi
neering services on a team basis; 
anticipating the establishment— 
again with other specialist firms— 
of a design-build company in the 
mid-East; and exploring other pos
sibilities for growth in capability. 

The primary focus, however, 
remains on expanding KKBNA's 
traditional consulting practice, to 
which end the firm encourages all 
members in those pursuits—com
petitions, publications, teaching, 
professional and civic activities— 
which, with the standard promo
tional tools, add up to effective 
business development. 

As such pursuits also contrib
ute to the personal and profes
sional growth of the firm's individ
ual members, their fostering can 
perhaps be viewed as yet another 
example of KKBNA's penchant for 
enlightened self-interest. 

"When you get down to it," 
Barrett sums up, "the only way to 
get business is to do a superlative 
job. We all seem to grow by tak
ing on challenges, learning some
thing new. We like to think we 
add to the profession by doing it— 
and we have our share of fun." 

KKBNA AN AIRY SPACE TRUSS 
ROOFS A CALIFORNIA CHURCH 
AND AT ONE STROKE PROVIDES 
LIGHT, HEIGHT AND ORNAMENT 

For the First Presbyterian Church in Berkeley, 
architect lames Ream wanted a roof structure 
that would emphasize vertical height without 
overwhe lming the int imate character he 
sought for the 670-seat sanctuary, and that 
would at the same time serve as a major deco
rative element for the room. 

The 75-ft-square space truss that covers 
the sanctuary is described by the engineers as 
"a mesh of overlapping queen-post trusses 
with the bottom chords turned 45 deg to the 
top chords." Four steel wall trusses support the 
space truss around the perimeter; the wall 
trusses incline to extend the total roof span to 
105 ft in both directions. 

From the base of the vertical compression 
pipes, four tension rods, forming the bottom 
chord of the truss, run to the tops of adjacent 
compression members. These rods transfer 
gravity load from the center of the roof to the 
four steel wall trusses, and thence to the square 
concrete corner supports. (The oversized verti

cal members house lighting fixtures). 
The top chord of the truss is a grid of wide-

flange sections, made continuous to resist ver
tical seismic force. The metal-deck roof dia
phragm and diagonal corner beams transfer 
horizontal seismic forces to the corner sup
ports via the wall trusses. Acoustical, rather 
than structural, needs determined the pyrami
dal shape of the ceiling panels. 

FIRST PRESBYTERIAN CHURCH OF BERKELEY, Cal
ifornia. Architects: James Ream and Associates, Inc., 
Engineers: KKBNA (structural); C. M. Simonson and 
T. R. Simonson Consulting Engineers (mechani
cal/electrical). Contractor: C. Overaa & Company. 
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KKBNA RUGGED TRUSSES 
DEFINE THE SANCTUARY 
OF A CRUCIFORM CHURCH 
IN THE ROCKY MOUNTAINS 

SECTION—ELEVATION 

The wood trusses at the First Presbyterian 
Church of Boulder, Colorado, represent some
thing of an architectural about-face: the origi
nal scheme, which exceeded budget, was for 
a cast-in-place concrete structure with beams 
spanning 72 ft on each side. What eventually 
emerged from a series of conferences, models 
and design studies undertaken by architect 
Wil l iam Muchow and structural engineers 
KKBNA is an exposed laminated wood-truss 
system that combines ruggedness with suavity. 

The cruciform roof with its hipped corners 
is supported by two pairs of intersecting 
trusses, 12 ft deep and 72 ft long. The effective 
span, however, is only 48 ft; near the ends of 
each truss, a diagonal member extends past the 
bottom chord, somewhat in the manner of a 
knee brace, to reduce the length of the span 
and to act as a ridge beam for the hip roof. 
These beams span from the top chords of the 
trusses to a 13-ft-high masonry wall at the out
side of the building, and supports the skylight 
over a corridor that circles the sanctuary. 
(Fixed louvers in sanctuary filter the sunlight.) 

Interior surfaces are finished with 2-in. 
wood decking. In a mountainous area where 
heavy wind loads can be expected, this sheath
ing acts as a stiff diaphragm, transferring lateral 
load to the foundation. 

FIRST PRESBYTERIAN CHURCH, Boulder, Colo
rado. Architects: W.C. Muchow Associates. Engi
neers: KKBNA (structural); McFall & Konkel (me
chanical); Swanson-Rink & Associates (electrical). 
Contractor: Wilkens Co., Inc. 

All truss connections have '/z-in. 
plates on each side of the truss, fas
tened with 1 '/2-in.-dia. bolts. Be
cause different junctions required 
different connections—one joint re
ceives 10 intersecting members— 
and because all connections are ex
posed, architects and engineers 
took special care in designing gusset 
plates for ellective detail and pleas
ant proportions. Elements shown in 
the photograph above include one 
o* the diagonal ridge fjeams and a 
vertical pipe, hung from the truss, 
that supports corner of organ loft. 



SECOND FLOOR AND PARTIAL ROOF PLAN 

  

   

 



KKBNA IN DENVER, 
AN OLD-WEST SOD ROOF 
TOPS AN ENERGY-SAVING 
CONCRETE STRUCTURE 
The mellow warmth of the rough-
formed concrete wal ls in the 
offices of the Gary Operat ing 
Company stems, indirectly, from 
the owner's request for an energy-
conserving bu i ld ing (the f irm 
operates oil fields on contract). 
This request suggested thick con
crete walls, which with their mass 
wou ld retard heat gains and 
losses. Additional mass is pro
vided by earth berms around 
much of the lower floor and by an 
old device of the frontier: a sod 
roof. (The grassy roof, clean of 
mechanical impedimenta, also 
offers an attractive view for a 
high-r ise motel planned for a 
nearby site.) 

An irregular plan resulted 
partly because architect Cabell 
Childress adopted an open plan, 
and partly because the building 
houses two related but autono
mous firms (the second company 
appears here only in the exterior 
photographs). Although the plan 
dictated some irregularity of col
umn spacing, as well as several 
curved and straight bearing walls, 
the structural system consists es
sentially of a 20-ft-square grid of 
columns supporting flat slabs. 

In answer to an overburden 
of expansive clay on the site and 
to the heavy column loads—the 
roof comprises a 14-17-in. flat 
slab and 2 ft of earth—the struc
ture is founded on straight-shaft 
caissons drilled down to clay 
bedrock. 

OFFICES, GARY OPERATING COM
PANY, near Denver. Architects: Ca-
tx.'ll Childress Associates. Engineers: 
KKBNA (structural). Consultants: Rich
ard Weldon, AIA (concrete). Contrac
tors: Al Cohen Construction Company 
(general); United Materials, Inc. (roof 
construction). 
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TYPICAL SECTION AT BUILT-UP AREAS 

Roof construction is a flat slab de
signed to support a superimposed 
load of 300 psf, which includes 2 ft 
of saturated earth and a 30-lb snow 
load, as well as suspended mechan
ical and electrical equipment. Slab 
thickness varies from a min imum 14 
in. to a maximum 17 in. to al low 
dra inage. A round the skyl ights, 
where the sod roof is shap)ed into 
hillocks, lightweight polystyrene 
blocks provide extra thickness with 
minimal extra load. 
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KKBNA ABOVE DENVER'S NEW ARENA, 
A TWO-WAY CABLE TRUSS SYSTEM 
SPANS AN AREA 300 BY 420 FEET 
TO ROOF BASKETBALL AND HOCKEY FANS 

The structural engineer's contribu
tion to building design is nowhere 
more evident than in the large, un
obstructed spaces needed for ath
letic events and their attendant 
spectators. For Denver's new Mc-
Nichols arena, which wil l seat as 
many as 19,000 for basketball, 
hockey and concerts, KKBNA de
signed a two-way truss system to 
support a .300-by-420-ft roof. The 
trusses have 24-in. wide-flange 
top chords, 8-in. square tube verti
cals, and steel cable diagonals 
and bottom chords. Erection of the 
trusses went forward in three 
stages. First, the short-span 
trusses, including the diagonals, 
were positioned, and then the 
members of the long-span trusses 
were "woven" into place. Finally, 
the cables were tuned to bring the 
roof to its proper elevation. Dur
ing erect ion, only short-span 
cables, wh ich were over- ten-
sioned, accepted load; the long-
span cables were then tensioned 
to take load in the other direction 
and to relieve the extra tension in 
the shorter cables. 

So that the building maintains 

a low profile on a prominent site, 
its lower portion is below grade, a 
condition that carried structural 
implications. Ordinarily, the base
ment slab in such cases acts as a 
horizontal strut to take lateral 
loads. Here, successive freezing 
and thawing of the hockey rink re
quired that a continuous %-in. ex
pansion joint circle the area. This 
in effect left a large hole in the 
center of the slab. The caissons 
that support the retaining wall and 
the seating bents were therefore 
designed to act as canti lever 
beams, taking horizontal forces as 
well as vertical. 

The arena's exterior, sided 
with metal panels, takes its shape 
from the upper seating bents, 
wh ich cant i lever beyond the 
building line to form a broad rim 
around the roof. The hoods 
spaced around this rim house 
hvac ducts. 

M c N I C H O L S S P O R T S A R E N A , 
Denver . A rch i tec ts : Charles Sink & As
sociates. Engineers: KKBNA (struc
tura l ) . Genera l con t rac to r : Centric 
Corporahon. Steel fabr ica to r : Zimmer
man Architectural Metals. 

Robert E. Fischer photos below and above right 

J— 



span 300 ft 

Diameter of lower cables varies ac
cording to load from 1 in. to 3% in. 
Eor the same reasons, welded steel-
p late cab le connectors vary in 
length, the largest being Vh ft long. 
End pieces of the trusses rest on slid
ing bearings to accommodate de
flection up to 12 in. for snow load. 

Rush Mi Co\ photos this page 
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KKBNA IN IDAHO, 
TRUSSED-ARCH ROOF 
SPANNING 400 FT 
ERECTED IN 26 DAYS 

Erected in only five weeks from 
start to finish, the stadium roof at 
the University of Idaho uses a 
wood and steel trussed-arch sys
tem developed by KKBNA and the 
Trus joist Corporation. The two-
hinged arch spans 400 ft with a 
rise of 100 ft from the spring line 
to reach a maximum height of 160 
ft above the playing surface; the 
building is 400 ft long. 

The basic structural element 
consists of a steel-pipe web with 
top and bottom chords of Micro-
Lam, very thin (Ve-in.) wood la
minations. Six of the 2-ft-wide 
segments are bolted together to 
form an erection unit 12V2 ft wide, 
VVi ft deep, and 225 ft long from 
anchorage to the top of the arch. 
The segments are separated by 
1-in spaces between clips, gaps 
that later serve as exhaust vents in 
the ceiling at the lower face, while 
the open-webbed arches serve as 
return-air plenums. Web members 
are typically 2-in. 16-gauge steel 
pipes set on 60-in. centers along 
segment seams, and staggered 
30-in. for each segment within 
erection units. 

UNIVERSITY O F I D A H O , Stad ium 
Roof, M o s c o w , Idaho. A rch i tec ts : 
Cline, Small, Hamill & Associates. En
gineers: KKBNA (structural) . Con t rac 
tors : Trus joist Corporation (roof de 
s ign-const ruc t ) ; MacCregor-Triangle 
(roof e rec t ion ) . 



Chords tire splic ed with 20-by-
24-in. lx)lted pbtes in a stag
gered pattern along the length of 
erection units (far left), while 
steel-pipe weh members also 
ovedap at the splice (details sec
ond left). Pipes, flattened at top 
and bottom, are held bv Ixtlted 
angle clips on 5-ft centers along 
each chord unit and staggered 
2'/2 ft from segment to segment. 
A 1-in. space is left open be
tween clips on the lower sur
face; a urethane insulation and 
elastomeric weather barrier 
seals the top surface. 

  



 

QUALITY 
LIGHTING 

WATTS 
Electric energy consumed by all forms of lighting is substantial—as much 
as 20 per cent of the total usage. So it is no wonder that government, 
owners and architects, and engineers are scrutinizing lighting design for 
energy savings, even in the absence of a coherent Federal energy policy. 
It is also no secret that significant savings are achievable. Logically, no 
single approach has been seen as an answer to all clients' needs. Fortu
nately, too, the simplistic advocacy of markedly lower footcandle levels 
has not taken hold. In seeking rational approaches, architects and light
ing designers are giving a lot more attention to the different requirements 
of different spaces, to obtaining a greater appreciation of what quality 
means in the range of tasks to be lighted, and to whether the objective 
is "light to see" or "light to see by," or both. 

This article is devoted to the main approaches that have developed 
to obtain quality lighting with fewer watts: 1) less reflected glare from 
tasks achieved by (a) location of luminaires geometrically with respect 
to tasks, and/or (b) control of light distribution of luminaires themselves; 
2) use of luminaires with high efficiencies and improved light distri
butions; 3) electrical power distribution arranged to permit flexible light
ing arrangements; 4) switching to turn lights off when not needed, and 
diminished lighting for janitorial services; and 5) use of lamps with 
higher efficiencies. 
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• Many ways for designers of lighting systems 
to cope with the need to use energy prudently 
are suggested by the lighting studies and case 
histories discussed here and on the following 
eight pages. One trend readily apparent is de
sign for the discrete lighting of tasks—putting 
the right light in the right place. 

If task locations can be predetermined, 
and wil l remain fixed, ceiling luminaires can 
be arranged to put more light on the task than 
on the surrounding areas; furthermore, the lu
minaires can be located to minimize reflected 
glare on the task. Or, conversely, the tasks can 
be located in areas with least reflected glare, 
hence, better vision. These principles are illus
trated on the following two pages in the article 
by Louis Bello of Syska & Hennessy: 

With task-oriented lighting, if desk loca
tions wil l change frequently, then the lumin
aires wi l l need to move with the locations. This 
can be accomplished in two ways. First, the 
luminaires may be relocated in the ceiling. 
Second, the luminaires can be incorporated in 
office furniture and the lighting moved with the 
furniture. (See RECORD, March 1973 and mid-
August 1974.) 

Several methods are possible for relocat
ing ceiling luminaires. To a limited extent this 
is possible with the 6-ft length of flexible metal 
conduit allowed by the National Electrical 
Code for making a connection between rigid 
conduit and luminaires in accessible air-han
dling plenums. Flexibility is greatly enhanced, 
though distribution costs may be increased, by 
providing means for plugging in luminaires on 
a modular basis. Two Toronto buildings (pages 
118-120) wi l l take this approach. In the first 
case a checkerboard grid of electrical race
ways has plug-in capability, and also supports 
luminaires and acoustical panels. Furthermore, 
the grid conceals sprinkler piping and has 
openings for air outlets. 

In the second example, outlet boxes are 
provided in the bottoms of concrete floor slabs 
that allow luminaires in the ceiling below to be 
plugged in on a modular basis. Luminaires are 
supported by acoustical louvers that also 
shield the fluorescent lamps. 

If the lighting needs to be fixed in the ceil
ing, and task locations wil l change, then the 
only solution is to provide uniform i l lumi
nation in spaces where the tasks occur— 
though circulation, storage, and other ancillary 
spaces can have reduced lighting levels. 

Even at that, very good general lighting 
can be obtained for slightly less than 2 watts 
per sq ft to Vh watts per sq ft, as is demon
strated in the examples on page 116. In both 
examples, the luminaires are louvered, par
abolic-reflector, twin-beam types. These lumi
naires have high visual comfort values, and 
they are designed to reduce reflected glare, the 
preferred viewing direction being parallel to 
the length of the luminaires. 

There has been a lot of flak about the Illu
minating Engineering Society's recommended 
footcandle levels. While the presumed rigidity, 
and also the magnitude, of these levels have 
been questioned by a lot of people, in many 
cases their alternative proposals have had 
questionable or limited technical support. The 
trouble is that scientists in the field have not 

integrated all the psychological and physio
logical factors that affect human performance 
and well-being to arrive at numbers that are 
valid in every respect. Obviously this is a gar
gantuan task that seemingly has no end, 
though some researchers, such as architect 
)ohn Flynn, professor at The Pennsylvania 
State University, are trying to whittle it down. 
Flynn, for example, has used people as test 
subjects to rate lighted room appearances ac
cording to their preferences (when quantity 
and patterns of light are varied) for certain 
types of space usages. Dr. H. Richard Black-
well has proposed adjustments to illumination 
levels to account for eye adaptation factors, 
and his wife has done research on the effect of 
aging on visual acuity. 

In response to its critics, the lES empha
sizes that their recommended levels always did 
apply to task illumination. That they were 
many times applied indiscriminately across the 
board, can be attributed, among other things, 
to: 1) the public's lack of concern in the past 
about energy; 2) the requirement for space-use 
flexibility, real or imagined (or perhaps the 
owner wi l l not commit himself); and 3) the 
greater amounts of thought, time and skill re
quired to design task lighting properly. Not to 
be ignored is the fact that more came to be 
equated with better, even though sometimes it 
could be worse. Owners in competitive rental 
situations usually met their competition's foot-
candles, and more often than not put in more. 

From an energy-usage standpoint, the lES 
recommendations, properly interpreted by the 
lighting designer, with cooperation by the 
owner, need not result, at all, in high energy 
consumption, even though these recom
mendations undoubtedly were or ig ina l ly 
derived from some judgmental decisions, in
cluding economic acceptance by owners, 
along with Blackwell's and other research. 

With offices, for example, recommended 
levels are 30, 70, 100, or 150 footcandles, for 
a range of tasks from easy to difficult (but not 
most difficult). At roughly 25-35 footcandles 
per watt from general lighting systems, this 
could mean about 1 to 5 watts per sq ft for the 
areas involved. One example in this article 
shows that 65 footcandles of general i l lumi
nation can be achieved with 1.8 watts/sq ft. 

One factor affecting design is that people 
have to some extent become accustomed to 
the bright-appearing spaces in office buildings 
and schools. (But would people prefer desk 
lamps, or the equivalent, if they could have 
them?) Though space brightness is not neces
sarily related to footcandles of general i l lumi
nation, it takes more thought, skill and experi
ence to dispose illumination in the most ad
vantageous ways for desired room brightness 
and task illumination. 

In achieving owner and occupant satis
faction with room and luminaire appear
ance—i.e., the light one sees, which, more 
often than not is the basis upon which people 
appraise lighting—there is no substitute for ex
perience in regard to what footcandle levels 
wi l l be satisfactory. In a room with dark fin
ishes, lit from ceiling luminaires, 80 footcan
dles of illumination may result in a room that 
seems dingy. In a room with nearly white fin-

watts per sq fl 1.6 

   
  

watts per sq ft = 2.3 

• 

A. Improved visibility of reading 
tasks through opt imum location of 
luminaires leads to less energy use 
(pages 114 and 115). B. Visibility 
can be enhanced through use of 
twin-beam-type luminaires. One 
lamp of this two-lamp unit can be 
sw i tched on for energy savings 
{pa;.,e 116). C. Task-oriented i l lumi
nation, which allows more efficient 
util ization of luminaires, is possible 
with plug-in distribution systems 
(pages 117-120). D. Higher effi
ciency lamps mean more light for 
fewer watts (page 121). 
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Task lighting from fixed luminaires is possible if desk locations can be fixed 

        

  
            

     

raw fc 24 
ESI fc 28 

raw fc = 51 
ESI fc = 58 

watts per sq ft 1.8 watts per sq ft - 2.7 

rawfc 105 
ESI fc = 37 

raw fc = 21 
ESI fc 24 

raw fc = 118 
ESI fc 42 

raw fc 42 
ESI fc 46 

watts per sq ft 

   
  

watts per sq ft = 2.3 

• 
raw fc 83 
ESI fc 49 

rawfc 18 
ESI fc = 21 

raw fc 93 
ESI fc 55 

raw fc = 34 
ESI fc = 36 

watts per sq ft 

   
 

watts per sq ft - 2^ 

• 
raw fc 70 
ESI fc 69 

raw fc - 78 
ESI fc = 78 

Figures 1 through 4 

This series ot luminaire layouts 
shows the effect of different geome
tries of luminaires on reflected glare 
at desk tasks. The output of lumin
aires resembles the curve, right. 
The newly introduced measure of 
quality of i l lumination with res(x»ct 
to reflected glare is the ESI footcan-
dle: the higher it is vis-a-vis raw 
footcandles, the better visibility is. 
ESI f(K)tcandles are higher when 
light strikes the task more at angles 
away from the viewing angle to 
avoid mirrored reflections. 

ishes, 50 footcandles may seem overly bright. 
Thus designers following solely the lES foot-
candle recommendations, irrespective of other 
influences, have no guarantee at all that room 
appearances wil l be satisfactory—or, for that 
matter, pleasant. As a matter of fact, in helping 
people to perform visual tasks such as reading, 
absence of reflected glare on the task can be 
more important than quantity of illumination 
per se. 

A proposed government fiat of 50 footcan
dles for office lighting means nothing except 
that 50 footcandles might take less energy than 
100 footcandles—but how much less depends 
upon the design, the lamps, luminaires, bal
lasts, etc. 

Greater assurance of comfort can be ob
tained by following lES recommendations on 
brightness contrasts and on the visual comfort 
probability (VCP) of luminaires. The VCP num
bers, however, are not useful unless the archi
tect or lighting designer has a mental image 
of what these numbers imply in context. 

SOME INVESTIGATIONS 
INTO REDUCING ENERGY USAGE 
WHILE ACHIEVING 
QUALITY ILLUMINATION 

by Louis A. Bello, 
chief electrical engineer and vice president, 
Syska & Hennessy 

• Any intelligent savings in lighting energy ob
viously contributes beneficially to energy con
servation. Furthermore, there are related eco
nomic benefits such as reduction in air-condi
tioning requirements, and perhaps lower elec
trical installation costs. 

Until recently, raw footcandle levels were 
the popularly recognized criteria for designing 
and calculating illumination for tasks. Usually 
this was an average over-all level of general 
illumination. After Dr. H. Richard Blackwell 
showed that visual acuity could be radically 
affected by reflected glare, the Illuminating En
gineering Society introduced the Equivalent 
Sphere Illumination (ESI) concept, which is an 
incomparably better index of the quality of i l 
lumination from a contrast standpoint. It is 
contrast between printed letters and their back
ground, for example, that enables one to per
ceive the image readily. 

ESI footcandles may be defined as the il
lumination that will permit a level of visibility 
at a point in a given lighting environment, 
equivalent to that in preferred lab-instru
ment reference sphere. Light emanating from 
a spherical surface strikes a task at all angles: 

from 180 degrees of arc in a vertical plane, and 
from 360 degrees of azimuth, which means 
that very little of the total is reflected from the 
task (as from a mirror) at typical viewing angles 
(generally assumed to be 25 degrees). Because 
raw footcandles in a given environment essen
tially are a measure of the quantity of i l lumi
nation, irrespective of direction, and ESI foot
candles are a measure of illumination with 
respect to direction and, hence, to veiling 
glare, ESI footcandles are more nearly an indi
cator of visibility, the goal of sophisticated 
lighting practice. 

Design based on ESI footcandle i l lumi
nation has had only limited application so far 
because of: 

1) The lack of a method, up to now, for 
determining ESI footcandles. Even now the 
available method is complex. Accurate prede
termination of ESI footcandles can only be ac
complished via computer calculation. Further
more, extensive photometric data (more than 
the usual) must be available on the luminaires 
being considered; 

2) The popularity of general modular 
lighting over task-oriented lighting due to its 
regularized appearance and greater flexibility. 

Energy savings and improved visibility are 
generated by task-oriented lighting 
The combination of properly applied task-
oriented lighting and recommended levels of 
ESI footcandles can result in energy conserva
tion as well as superior il lumination. 

Needless to say, the number, type and ar
rangement of luminaires wil l be significant fac
tors in energy consumption. Task-oriented i l lu
mination is often non-modular, producing a 
variable lighting fixture pattern with fewer lu
minaires, creating an interesting environment 
all its own, especially when augmented with 
supplementary highlighting of interesting 
space. 

A common notion that task-oriented light
ing is inflexible for application to constantly 
changing furniture arrangements, and there
fore not feasible, can be refuted if the designer 
makes use of the following: 

a) Integrated ceiling systems with integral 
air and partition tracks, and interchangeable 
components capable of accepting variable 
plug-in lighting fixtures or blank tile sections to 
facilitate lighting fixture relocations and re
movals, 

b) Flexible above-the-ceiling wiring distri
bution systems, 

c) A variety of lighting fixtures (1 by 4 ft, 
2 by 4 ft, 2 by 2 ft, with from one up to six 
lamps), 

d) Multiple lamp types: 4-ft standard and 
2-ft U-tube fluorescents; varieties of standard 
incandescent, tungsten halogen; color-cor
rected mercury and metal halide, 
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e) Variable ballasts (standard, multi-level 
and low-output types), 

f) Various light-control media (standard 
and twin-beam lenses, twin-beam reflectors, 
parabolic-type louvers, etc.), 

g) Furniture-integrated lighting, perhaps 
fortified by daylight, permitting reduction or 
elimination of ceiling lighting, 

h) Lighting controls (dimmers, photocells, 
standard and low-voltage switching). 

The simplest energy conservation meas
ure is to extinguish lighting when it is not re
quired and to optimize its use through efficient 
work scheduling. 

Two examples show how the most can be 
made of energy by minimizing reflected glare 
Design A: Figures 1 through 4 show designs for 
150,000 sq ft of offices similar to those in a 
recently designed building. The initial concept 
called for a conventional, single 2-by-2-ft re
cessed fluorescent fixture in a 5-by-5-ft module 
requiring approximately 4 watts per sq ft (see 
Figure 1), and produced the indicated initial 
raw and ESI footcandles shown at the task and 
at a remote location. 

Subsequent schemes (Figures 2 through 4) 
indicate the descending order of power re
quirements and raw footcandles for the task-
oriented lighting layouts. However, as one can 
observe in Figure 4, which shows the lowest 
level of power and raw footcandles, the ESI 
footcandles (quality lighting, maximum visibil
ity) are actually highest. (These ESI values were 
determined by computer program based upon 
the layouts shown.) 

It is not certain whether the client wil l ac
tually use the design in Figure 4 instead of a 
more conventional layout as in Figure 1, but if 
he should, he wil l realize an energy saving of 
830,000 kwh (equal to $30,000) per year. It 
should be remembered, however, that these 
rooms do not " look the same." There wil l be 
more "focus" at the task locations, and areas 
with 2/3 to 3/4 less illumination wil l be noticea
bly less bright. 

Design B: Solutions for open-plan lighting are 
not clear-cut because of varying individual 
task locations and orientation, and the poten
tially greater reflected glare contributed from 
the greater number of lighting fixtures, as com
pared with Figures 2-4. However, if modular 
furniture locations (properly oriented between 
rows of lighting fixtures) can be established as 
indicated by Figures 5 and 6, optimum ESI 
footcandle levels can be obtained resulting in 
more efficient energy utilization. 

Local switching and variable output ballasts 
can reduce energy consumption significantly 
Prior to the 1973-74 energy crisis many office 
buildings were designed with centrally located 

switching, primarily to minimize initial instal
lation and subsequent relocation costs in an 
era of cheap energy. The situation has of 
course changed, and local wall switching is 
back in vogue. 

A recently completed analysis of existing 
projects illustrates the effectiveness of such re
vised thinking. 
Project: Tenant occupying 661,250 sq ft on 25 
floors in an existing office building. 
Lighting: 125 footcandles, 4.5 watts per sq ft. 
Original lighting control: Floor quadrant con
trol by contactors and remote control switches. 
Initial Phase of New Lighting Control: Added 
one 24-v low-voltage local wall switch for 
each of 36 offices occupying the perimeter 
space of one floor (26,450 sq ft). 
Results: 
1. Energy savings (based on 75 per cent light
ing usage) 

L igh t i ng 7 0 , 2 0 0 k w h per yr 

H e a t i n g & 
air c o n d i t i o n i n g ^ 6 , 2 4 0 k w h per yr + 

1 2 6 , 0 0 0 lbs of s team 

T O T A L S A V I N G S 1 0 6 , 4 4 0 k w h per yr + 

1 2 6 , 0 0 0 lbs of s team 

2. Do l l a r Savings 

(based o n $ .07 k w h and , 
$ 8 / 1 0 0 0 lbs of s t e a m ) . . . . $ 7 , 4 5 0 / y r Elect r ic i ty 

$ l , 0 0 8 / y r Steam 

T O T A L S A V I N G S $ 8 , 4 5 8 / y r 

3. Cost to i m p l e m e n t $ 5 , 3 0 0 

4. W r i t e - o f f pe r i od VVi mon ths 

(Note: The cost for installing 265-v switching in 
the beginning for local control is approximately $50 
per location, including the in-place cost of conduit, 
wire and switch.) 

The standard, rapid-start ballast for 4-ft 
T-12 lamps is rated at 430 milliamperes. There 
are many applications in energy conservation 
where the flexibility of variable output ballasts 
can be utilized. A recently completed study in
dicates their application: 
Project: 14,100 sq ft of office space 
Original lighting: 288 3-lamp (40-watt) lumi
naires, 2-by-4-ft lighting fixtures with 430 mil-
liampere ballasts producing 90 to 110 foot
candles of illumination. 
Proposed lighting: Replace 2-lamp 430 mil-
liampere ballast with low-output 300 milliam-
pere ballast producing 75 to 90 footcandles. 
Results: 
1 . L igh t ing energy savings 1 7 , 3 0 0 k w h per yr 

2. D o l l a r savings r$ l , 032 /y r for Energy 
(based o n $ . 0 6 / k w h ) J $ 2 1 6 / y r 

L in bal last r ep lacemen t 

T O T A L S A V I N G S $ l , 2 4 8 / y r 

3. Cost to i m p l e m e n t $ 5 , 2 0 0 

4 . W r i t e - o f f pe r i od 4 years plus 

Although not considered in the evaluation, the 
existing ballasts were approaching the end of 
average life of 15 years, offering an added in
centive for re-ballasting. 

-ESI 

54 74 72 51 72 74 54 38 

58 89 76 33 12 
" I u 

1 2 33 76 
I 

12 331 79 94 55 94 791 33 12 
I I I 

31 49 79 81 60 81 79 49 31 

53 73 74 54 37 54 74 73 33 

t—58—89-76n 33 12 33 196- 8 9 - 58 ^ 
_ - ^ 5 _ 9 4 _ 7 9 J 33 12 33 179_94__5'5 

37 54 74 

81 79 49 31 49 79 81 60 

73 53 73 74 

16 ft 

54 37 

watts per sq tt 1. 

average raw fc 57.6 
average ESI fc = 56.8 
fixture 36 in. sq 
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16 ft 

watts per sq tt 2.7 

average raw fc 
average ESI fc 9S 
fixture 2 x 4 
lamps/fixture 4-40 

107.0 

Figures 5 and 6 

When luminaire geometries are 
fixed, it may be possible to position 
desks in an arrangement to take ad
vantage of the best qualify i l lumi
nation for visibility. The drawings 
above show staggered arrangements 
of 3- by 3-ft and 2- by 4-ft lumi
naires. The light output from the 
lensed lummaires is similar to the 
curve, left; the lens was designed 
for less light output in the 0 to 25 
degree sector, where reflected glare 
is of most concern. The ESI values 
were determined via computer. 
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The twf> luminoirc's on this page art-
twin-|->e.-im fypt-s. dcsiKnecl to re
duce reflected glare. The two-lamp 
luminaire, left, for Nal>isi(> head
quarters can have c i ther of the 
lamps sw i tched off for reduced 
lighting. The one above and below 
for Air Products and Chemicals 
headciuarters has more output in the 
0 to 10 degree /one to ini rease total 
i l lumination. 

• While owners want buildings to be more en
ergy-efficient, they still ask for high-quality 
lighting. In these two examples, lighting con
sultant James D. Kaloudis, of Meyer, Strong & 
jones, P.C., has used twin-beam-type parabol
ic-reflector luminaires to achieve high-quality 
illumination with low power consumption. But 
also he had to be mindful of the esthetic quali
ties that the architects envisioned for the ceil
ings and the spaces. 

In the new Nabisco national head

quarters. East Hanover, New jersey, designed 
by The Grad Partnership, either lamp of the 2-
lamp luminaires (one lamp above the other, 
rather than two side-by-side) can be switched 
off from a central panelboard. This provides for 
diminished lighting for cleaning, and allows 
reduced power in case of a brown-out emer
gency. With both lamps, illumination is 85 
footcandles at 2.4 watts per sq ft; with one row 
off, these values are halved. 

The other example is a new office build

ing for Air Products & Chemicals, Inc., in Al-
len town, Pennsylvania, designed by The 
Eggers Partnership. A new one-lamp, parabol
ic-reflector luminaire, set in a ceiling coffer, 
was designed for the building, providing 65 
footcandles of low-reflected-glare illumination 
at only 1.8 watts per sq ft. The luminaire was 
designed for more output in the 0-10 degree 
zone than is usual for this type of luminaire to 
get a high enough illumination for small, as 
well as large, offices. 
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LiDrary iignting can oe sninea to accommoaaie expansion ana cnange 

Electrif ied tr.K k in the ce i l ing ol the 

Pekin library wi l l a l low lumin.iir(". 

to bp easi ly m o v e d to a< ( o m m o d a i e 

addi t ions to the Ixjok s l a c k s , to 

a l l o w exhibit lighting to Ix? c hanged 

in the lobby, a n d to permit rear

rangement ol turniture sue h as car 

rels and tables. 

• Lighting flexibility—putting it where it is 
needed—was required in the new Pekin, Illi
nois Public Library for several different rea
sons. John Hackler and Company, the archi
tects, and their mechanical/electrical consul
tants, Beling Engineering Company, met the re
quirement by providing electrified tracks, sur
face-mounted on the ceiling, in parallel rows 
5 ft apart. 

At present the stacks in the adult services 
section are in a radial pattern so that control 

can be handled by only one person at the cen
tral desk. Single-tube, parabolic-reflector lu-
minaires are suspended from the track midway 
between stacks. But this area is programmed 
for a three-fold expansion over 20 years, which 
means that stacks wil l have to be rearranged in 
parallel rows, and the lighting wil l have to 
move along with them. Two lengths of fixtures 
are used, 8 ft 10 in. and 4 ft 7 in. Also, carrels 
and reading tables can be relocated as pattern 
of library use changes. 

Because the entrance lobby serves also as 
an exhibition hall, a plug-in type of flexibility 
was wanted there for incandescent luminaires 
to light various displays. 

Still another approach to lighting flexi
bility wi l l be taken in the adjoining Dirksen Re
search Center, for which the interior design has 
yet to be determined. Named for the late Sena
tor, the Center wi l l contain his papers, those of 
other Congressmen, and also the Senator's 
memorabilia. 
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An exposed, muitiTunctionai eiectricai raceway proviaes iigming TiexiDiniy 

wiring 

R a c e w a y s in a Vh-\( c h e c k e r b o a r d 

g r i d a r e d e s i g n - c o o r d i n a t e d to 

h a n d l e other serv ices . A b o v e is a 

c o n c e p t u a l sketch indicat ing a n air 

boot set o n top of the grid to serve 

dif fusers. Sprinkler p ip ing a lso wi l l 

b e coord ina ted wi th the r a c e w a y 

grid. T h e smal l m o c k - u p l ie low 

s h o w s a diffuser slot and plugged 

holes for potential instal lat ion of 

p o w e r po les . 

     

   

• Though Canada has not felt quite the same 
pressures to cut back on fossil-fuel consump
tion as the United States, nonetheless their 
concern is reflected in energy-saving features 
showing up in their building designs. The Gov
ernment of Canada Building in North York 
Borough of Toronto, for example, wi l l have lo
calized lighting to reduce power consumption. 
The approach, developed by architect Macy 
DuBois and electrical engineers Jack Chisvin 
and Associates, Ltd., uses a checkerboard of ex

posed aluminum electrical raceways that sup
ply: 347-v power to 2-by-2-ft luminaires sup
ported by the grid; 120-v power for power 
poles; and telephone communications. The 
grid also will conceal sprinkler piping and wil l 
have slots for diffusers. The mechanical con
sultant. Engineering Interface Ltd., is working 
with industry to develop a diffuser that wi l l be 
narrow enough to fit the grid, and that wi l l at 
the same time provide the proper throw and 
mixing of air. Air to the diffusers wi l l probably 

be supplied via a boot, similar to the concep
tual sketch shown above, to which flexible 
ductwork is attached. 

In the beginning, the associated archi
tects, Fairfield + Dubois and Shore Tilbe Hen-
shel Irwin, and their electrical engineers pro
posed .30 footcandles of ambient illumination 
plus task lighting. The government would not 
accept this, however, because federal office 
workers have 100 footcandles on the work 
plane specified in their union contracts. The 

118 A R C H I T E C T U R A L R E C O R D Mki-Augusl 1975 



 

  

 

  

  

  

 

T h e elec trical distr ibution system in

c l u d e s 347 -v p o w e r (Canada) for 

ighting, and 120-v p o w e r for p o w e r 

po les . Lumina i res sit o n top of the 

grid and c a n be located w h e r e v e r 

reciuired. Est imated densi ty for the 

lightmR is 6 0 per cent of net or SO 

per cent of gross area , indirect fluor

escent strips wi l l g ive pools of light 

at the c o l u m n s . 

so lu t ion, then, was to design the system 
shown, which wil l allow 100 fc for areas wher
ever tasks are located. The designers estimate 
that 50 per cent of the gross floor area wil l be 
occupied, which means about 2 watts per sq 
ft of power for this system. No specific lumin-
aire patterns were developed by the architect, 
the arrangement of luminaires being left to the 
government agencies occupying the building. 
Receptacles wil l be provided in the top of the 
raceways on 5-ft centers, and 10-ft lengths of 

plastic-jacketed cable with special plugs at one 
end wil l connect luminaires to them. Switch
ing of lighting wil l be by low-voltage relays. 

Indirect fluorescent strips wil l be installed 
around the four sides of the column capitals to 
give lighted accents at the columns, and to 
provide for emergency and nighttime lighting. 

Though the idea of a grid with op€^n 
spaces was esthetically appealing, for several 
practical reasons, it wil l be filled in with acous
tical panels wherever there are no luminaires: 

the space above can serve as a return air ple
num (using return-air luminaires); more 
sprinklers are required with an open ceiling; 
the acoustical panels provide more sound ab
sorption. The Canadian Department of Public 
Works, which wil l lease space to federal agen
cies, also was concerned about occupant reac
tion, feeling that the exposed mechanical and 
electrical equipment above the grid might con
note a status downgrading to the federal office 
workers. 
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Lighting levels will be higher at the stacks and desks in tne loronto Liorary 

T h e library is o p e n hor izontal ly and 

vert ical ly to e n c o u r a g e c i rcu la t ion . 

Lighting levels are var ied a c c o r d i n g 

to f u n c t i o n . T h e s t a c k s h a v e a 

higher density of fixed lumina i res . 

W o r k stations and desks wi l l be i l lu

minated by m o v a b l e lumina i res that 

c a n be located w h e r e v e r the tasks 

are . Car re ls h a v e floor receptac les . 

  

     

 

 
  

  

 

  

 

acoust ic—> t 
1— fluorescent 

baffle strip light 

^ S E C T I O N 
1-1- X 3-ft fluorescent task lighting 

• Variation in task lighting in the Toronto Cen
tral Library, designed by architect Raymond 
Moriyama, wi l l be accomplished by both fixed 
and plug-in-type fluorescent luminaires. The 
interior layout wil l be as open as possible with 
maximum accessibility and ease of movement, 
both horizontal and vertical, to encourage self-
help. At the same time, intimate, personal 
spaces are desirable. The lighting system, de
signed by consulting electrical engineers lack 
Chisvin & Associates Ltd., addresses itself to 

both of these architectural requirements. 
A reasonably uniform light level of 30 

footcandles is provided throughout, supple
mented by higher levels where required. This 
wi l l be accomplished in either of two ways: 1) 
the spacing of single-lamp fluorescent strip 
lighting, ordinarily 7 ft on-center, can be 
halved to double the lighting density over stack 
areas; 2) movable, plug-in fluorescent task lu
minaires can be mounted atop the ceiling 
baffle system wherever required for desks. 

work stations, etc. The 16-in. acoustical baffles 
support the luminaires and shield them vi
sually in one direction. The portable lumin
aires wil l be connected to outlet boxes set in 
the underside of the concrete slab. Outlets are 
set in the top side for carrels. 

The anticipated installed electrical capac
ity for the lighting is about 2.3 watts per sq ft. 
The ceiling cavity containing the mechanical 
services, designed by G. Granek & Associates, 
Ltd. is completely accessible. 
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High-efficiency lamps in high-efficiency luminaires bring "day" to a mall 

 

 

  

 

Spec ia l -prof i le lumina i res direct 
light wi th in nar row angles to i l lumi 
nate b r o a d areas of structural f ram
ing in the h igh-bay areas and c e i l 
ings of the strip ma l l . 

Robert E. Fischer photos 

in the large, o p e n , h igh-bay areas , 

f o u r 1 0 0 0 - w l u m i n a i r e s a r e 

mounted o n e a c h c o l u m n to indi

rectly light the s p a c e (topi. At s o m e 

other locat ions w h e r e the s p a c e 

f rame c a n be s e e n , it is a c c e n t e d by 

l u m i n a i r e s s u s p e n d e d f r o m the 

f raming (left). Signs a long the mal l 

are highl ighted by s u s p e n d e d i n c a n 

d e s c e n t lumina i res . 

• Taking the obverse approach to much shop
ping-mall lighting, consultant Sylvan R. Shem-
itz sought to convey a daylight-type feeling 
at Eastgate Square, Hamilton, Ontario, rather 
than the subdued lighting so often used. To do 
this he designed the system using high-pres
sure sodium lamps in Elliptipar® luminaires 
that punch out the light in a narrow pattern 
across the ceiling planes. At the high-bay areas 
these luminaires etch out the space-frame 
members of the roof, and at the strip malls they 

bounce light down from the lower flat ceilings. 
At the narrowest portions of the strip 

malls, luminaires, using 250-w lamps are 
mounted 12 ft on center along a fascia above 
the stores. Where the strip widens, suspended 
luminaires are used to fill in. These luminaires 
are shielded by baffles suspended from the 
ceiling. 

The high-pressure sodium lighting power 
requirement is 1.37 watts per sq ft in the mall 
and 1.3 in the south court. Incandescent for the 

strip mall takes 1.14 watts per sq ft. 
Suspended incandescent fixtures highlight 

the designs of store signs along the mall. These 
lights, signs and baffles can be installed wher
ever needed through the use of structural chan
nels, approved for carrying power wiring, at
tached to the ceiling. 

Architects for Eastgate Square were Petroff 
& jeruzalski, and architects for the interior 
were Design International. The owner is Cadil
lac Fairview Corporation. 
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IDEAS 
INGENIOUS, 
BOLD, 
PLAYFUL 
The ten projects shown on these pages, the kind of stories journalists call 

"shorttakes/' are all buildings that the editors couldn't stand nof to pub

lish, even though space was limited. Some impressed us with their inven

tiveness—an unexpected application of a common material, say, or unu

sually adroit integration of structure and services. Others we found 

downright amazing—see the incredible unfolding apartment house on 

page 124. In any case, the collection demonstrates, if further evidence 

was needed, the remarkable range of designers' ingenuity. 
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The graceful concrete p icn ic shelters at 
Denver's Cherry Creek Reservoir were cast in 
a singular forming system of fanned timbers. 

Architect Cabell Childress, inspired by Robert Behrens's 
sculptures and assisted by structural engineers KKBNA, 
devised a reusable form composed of stacked 3-by-6 
timbers, threaded near the base on a pipe. The upper 
edges were then splayed like a Japanese fan. Rainwater 
drains through outsize scupper on the fan's spine. Be
cause the recreation area is subject to floods during the 
spring run-off, picnic shelters and other structures in the 
park are submergible, needing only hosing and painting 
to ready them for visitors. 

Robert E. Fiacher pholoi 

The facilities of a boilermaker's plant were em
ployed to shape the y 4 - i n . weathering steel 
plates above park shelters at Yonkers, New 

York. The prefabricated hexagonal "f lowers," designed 
by architect joseph Roth and structural engineer Robert 
Silman, rest on flared hexagonal "stems." Each flower 
has six identical segments joined by continuous welds. 
Welding rods were also weathering steel, rendering 
seams virtually undetectable when ground smooth. In
verted flowers become fireplaces, stems become chim
neys. Fabricators were United Iron Inc. 
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INVENTIVE IDEAS 

 Unfolding like a cunning Chinese toy, a stack 
of sandwiched concrete slabs and bearing 
walls rises from ground to fifth floor in about 

ten hours. The stack is cast-in-place, the ground slab 
serving as the bottom of the wall forms, the finished 
walls serving as the bottom of the next slab form, and 
so on. When the stack is complete, jacking lifts hoist 
each slab into place, and the walls swing out on special 
hinges. The walls are then plumbed and wedged, the 
slab is lowered until it bears on the walls and—voila! 
Bricks, covered with light mortar, fill the spaces between 
wall forms and are later used for interior construction. 
The Cortina Building System was invented by Mexican 
engineer Pablo Cortina Ortega. 

Gil Amiagi 

  

 

 

 

BOTTOM C H O R D PLAN 

While space frames are efficient in the use of 
steel, cost of making connections has to be 
held down for the frames to be economical. 

Engineer Paul Gugliotta does this, in a system he has 
patented, by prefabbing shippable-size space-frame 
units in a fabricator's shop, to be bolted together later 
on site. The photos and plan are of an athletic building 
for SUNY at Potsdam, New York, by architect Richard 
Moger (see RECORD, March 1975). With skewed ar
rangement (in contrast to an orthoganal one), the 
corners are stiffer than the center, which means that 
stresses are equalized between structure members. 
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Standard scaffolding, commonly a temporary 
affair, becomes permanent structure for a 
dance and drama pavilion at Croton Point 

Park, New York. Architect Robert L. Rotner, who de
signed the pavilion for the Westchester Performing Arts 
Camp, intended to give young actors, musicians, direc
tors and stage managers a flexible space with easily 
maneuverable elements—performance platforms on 
four corner towers are lightweight plywood panels, and 
rigging, which travels on roof beams and joists, is 
simple. Sailcloth curtains provide protection from sun 
and rain. Contractor James Hamilton, whose usual job 
is building scenery, brought the building in at $20,000. 

Joseph W. Molitor photos 

roof edge beam 
W U r o o f beam 
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column 

S E C T I O N T H R O U G H 
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Weld Vz-in. plate to 
col. flange and web on 
each side of web. Grind 
weld smooth 

S E C T I O N - E L E V A T I O N 

ext. wall 

column 

W18 

floor slab 

2 

near side of 
-col. (lange not 
shown 

S E C T I O N AT 
S E C O N D F L O O R 

Courtesy to its affluent residential neighbors in 
Briarcliff Manor, New York, and respect for the 
natural beauty of its wooded site obliged the 

Frank B. Hall office building to assume a low-key, high-
class manner. Architects Fleagle & Kaeyer wanted the 
appearance of "mature" weathering steel. Because this 
material matures slowly in clean country air, however, 
the architects and structural engineers Throop & Feiden 
designed an elegantly detailed steel exoskeleton and 
painted it dark brown. To foster an appearance of 
smooth integrity, all corner joints are mitred and shop-
welded. The exposed bolted connections were carefully 
designed for symmetry, and odd bolts were concealed. 
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S E R V I C E WING 

CRT Corporation is a fast-growing recorded 
tape company whose new headquarters 
needed the capacity to expand as fast as its 

business. Indeed, the area of the building increased 20 
per cent during the working drawing stage "with no fuss 
at a l l , " according to structural engineers Hirsch & Gray. 
The repetitive forms and a high degree of prefab-
rication—all welding was done in the shop—minimized 
erection time. The structural system comprises two pat
terns of prefabricated rigid-frame bents: one-legged 
frames with beams spanning to pinned connection at 
outer columns, and two-legged frames (the wickets in 
corridor). Brown/McCurdie/Nerrie were the architects. 

t—Cena fc f *>/> or iv/^a. 

Treads and risers of this ingenious stairway 
"self-adjust simultaneously and cumulatively 
to fit either the total rise or total run," accord

ing to the patent granted architect-inventor Joe Warren 
Cox. Stair edge is a "kinetic truss" composed of a two-
part stringer, horizontal tread carrier and vertical tread 
spacer, linked by pin through slot in top stringer. Risers 
and treads are always at right angles, and proportion of 
height to depth is always correct. 
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Note air valve closes K 
minimum ventilation air 
dunng heating Coils in 
induction unit are the 
only source lor 

     
    
   

    

When the heavy mechanical loads inevitable 
in laboratories combine with an energy crisis, 
design problems proliferate. At Texas A&M's 

agronomy lab, architects Harrell & Hamilton oriented 
the building's two wings so that, wherever the sun, one 
wing always shades the other. Chenault, Brady & Free
man's carefully designed hvac system (see notes at left) 
is housed in structural risers outside the building and 
distributed laterally in spandrel beams; open side of 
these precast members offers easy access to services. 

At the Saks Fifth Avenue shopping mall in 
Houston, mechanical engineers Chenault & 
Brady took advantage of naturally occurring air 

stratification to relieve load on the hvac system and con
serve conditioned air at pedestrian level, and then 
added a little persuasion to ensure that stratification 
would be maintained. Exhaust fans draw heat through 
ceiling slots. In addition, however, the entire mall acts 
as a relief air plenum for the flanking stores, and excess 
pressurized air forces waste air upward. Beyond that, 
solar radiation from the skylights and clerestory is re-ra
diated from walls and reconvected upward rather than 
being absorbed into the air system. And finally, stratifi
cation is encouraged by specially designed slot diffusers 
concealed at the top of the sign channels, which have 
a return slot at their base. The mall was designed by 
architects Neuhaus & Taylor. 

skylight 
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relief fan 

department store 
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radiant energy 
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SOLAR ENERGY 
SYSTEMS: 
THE PRACTICAL SIDE 

In the 1974 engineering issue, we showed how engineer Frank Bridgers 
has been putting solar energy to good use in buildings for 20 years. His 
latest endeavor is the preparation of a design procedure for solar-assisted 
heat pump systems for the National Science Foundation and ERDA. To 
validate the procedure the solar system in the Bridgers and Paxton office 
building (across page) has been revamped and highly instrumented to get 
the kinds of data needed. The information is sent over leased wires to 
Penn State, where Professor Stanley Oilman is analyzing and plugging 
it into a computer model that he programmed of the Bridgers and Paxton 
system. This article reviews some of the current attitudes about solar 
systems, some of the developments on the solar front, and then describes 
what Bridgers and Oilman are doing. 
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Data is being taken 
on this solar building 
to validate a 
design procedure 
for solar systems 

Frank Bridgers' comment that he 
has had more inquiries about solar 
heating in the last year than in the 
previous 15 is hardly surprising. 
What is different about now and 
20 years ago, when Bridgers and 
Paxton built their own solar build
ing, is the escalated cost of en
ergy, for one thing, and the con
siderable dollar backing for solar-
energy research by the Federal 
government, for another. Of the 
138 solar-heated buildings re
ported by Wil l iam A. Shurcliff in 
his May 1975 survey,* nearly 100 
of them were initiated after 1970. 
As might be expected, most of the 
buildings are houses, though sev
eral schools and office buildings 
are listed (including a pilot project 
for a 10-story office building). 

Solar-heated buildings that 
work wel l have been and are 
being constructed. Technology is 
not the basic question. The ques
tion, really, is how do the eco
nomics work out? Solar-heated 
buildings are capital-intensive be
cause solar radiation is " low-
level" energy. Large areas of col
lectors have to be provided to col
lect it, and some means has to be 
provided to store it to make up for 
nights and cold, cloudy daytime 
weather. Even so, solar-heated 
buildings are competitive now 
with conventionally heated ones 
at present energy costs when there 
is low-interest financing, as with 

'Solar Heated Buildings. A Brief Survey, 

ninth ed i t ion, W . A . Shurcl i f f , C a m b r i d g e , 

Massachuset ts . 

Data from a weather station and from in
strumented equipment in the Bridgers and 
Paxton building is acquired by computer 
and sent to Penn State for analysis. 

public buildings. The really tough 
question is what is going to hap
pen to the cost of electricity, gas 
and oil in the next 10 years. In 
1973, engineer Bridgers estimated 
a 300 per cent increase in the cost 
of natural gas by 1990, and a 125 
per cent increase in the cost of 
electricity. Now, he views these 
figures as very conservative. 

Though the completeness 
and accuracy of weather data 
(solar and temperature) leaves a 
lot to be desired; though there is 
no commonly accepted design 
procedure (right now) for solar-
heated buildings; and though, 
strictly speaking, the economics 
are far from simple, still a pretty 
good evaluation can be made of 
owning costs for solar-energy sys

tems right now. The costs of own
ing a solar heating system include 
the amortization of the collector, 
the storage unit, the pumps and 
piping (or fans and ducting), and 
the cost of associated controls. 
Frank Bridgers reports that the in
crease in construction cost for 
buildings with solar-assisted heat 
pumps in the Mountain States is 
about 10 per cent for large com
mercial buildings, and about 20 
per cent for small commercial 
buildings and for houses. A $60,-
000 house, then, would cost $72,-
000 with solar heating. Operating 
costs include the power for pump
ing fluid or moving air in the sys
tem, and maintenance of the sys
tem including any repairs to the 
collectors. 
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One of the major cost items 
for a solar-energy system is that of 
the collectors. Some published 
economic studies on houses have 
used collector costs as low as $2 
to $4 per sq ft. Yet, bids based 
upon a performance speci f i 
cation—and recently received by 
Bridgers and Paxton on collectors 
for a 25,000-sq-ft building at New 
Mexico State University—ranged 
from $8 to $22 per sq ft. Though 
there are several we l l - known 
companies, including a large glass 
company, making collectors, most 
of the 60 some companies in the 
field are sma l l—which means 
they have no mass-production ca
pability. However, the market still 
has to justify mass production. 

Bridgers feels that the only 
way there wil l be a serious market 
is if the government requires solar 
systems on their buildings wher
ever technically feasible. A market 
can then be developed on the 
basis of low-interest appropriated 
funds. If collector costs come 
down, then, he says, the private 
sector might get interested. 

Automatic controls for the 
solar energy system are a signifi
cant premium cost over the con
trols required for conventional 
systems. The proper control sys
tem is very important, says engi
neer Bridgers, and he emphasizes 
that the consulting engineer must 
work with his peer at the controls 
company who wil l understand 
what the consultant is trying to ac
complish. 

In an energy-supply study for 
a major new town now under 
construction in South Carolina, 
consulting engineers Flack and 
Kurtz recommended that only 
heating of domestic hot water by 
solar collectors be investigated for 
direct use of solar energy. They 
also suggested that use of water-
to-air heat pumps using sun-
heated water from a pond through 
a secondary water piping system 
(serving fire pro tect ion, lawn 
sprinklering, etc.) might have eco
nomic merit. 

Integration of solar systems and 
architecture is achievable 
By now, most architects realize 
that a large area is required for the 
collector. Many recent designs 
and proposals exhibit skillful han
dling of this problem. In the hands 
of a good architect, the design can 
be both attractive and interesting. 

An excellent example of a 
building in which the solar-collec
tor system is well integrated into 
the building fabric is the de
sign for the Shiprock Comprehen

sive Health Facility in Shiprock, 
New Mexico (see page 134). The 
building wil l be a major addition 
to an existing facility and wil l be 
designed with a 150-bed inpatient 
capacity, expansible to 210 beds, 
and with complete outpatient fa
cilities. The facility, designed by 
architects Flatow, Moore, Bryan, 
and Fairburn, wi l l be owned and 
operated by the Indian Health 
Service, a branch of HEW. Con
sulting mechanical engineer is 
Bridgers and Paxton. 

A grant from ERDA (Energy 
Research and Development Ad
ministration) covers the additional 
cost of design, construction and 
installation of the solar energy 
plant, i.e., above the normal cost 
of a conventional heating plant. 
The IHS gets a heating system that 
wi l l save energy and costs, and 
ERDA wi l l be able to use the 
facility as a "test vehicle." 

and domestic hot-water heating 
are the principal solar-system re
quirements, it is desirable to tilt 
collectors to favor the wintertime 
sun angles. This is done by adjust
ing the tilt from the horizontal to 
an angle from between 10 and 20 
degrees added to the degrees of 
latitude. Thus in the Southwest, 
the collector tilt might be between 
50 and 60 degrees. 

If solar cooling is the primary 
consideration, then the latitude 
minus 10 to 20 degrees would 
tend to maximize collection dur
ing summer months. The firm 
notes that collector tilt is more 
sensitive in the higher latitudes, 
and that, in some instances, a ver
tical wall collector would not be 
out of the question. 

Solar cooling takes more 
collector area and hotter water 
When a building requires cooling, 

   

Map indicates severity of heating 
requirements, and relative avail
ability of sun. Zone 1 is easiest 
heating; zone 9, hardest. 

The original central plant did 
not have sufficient capacity for the 
add i t ion , a l though there was 
enough steam available for steri
lizing and for domestic hot water. 
Whenever the temperature of the 
solar storage tank drops below 
60F, heat from the domestic water 
system is taken to elevate the tem
perature during nighttime only, 
when the requirement for domes
tic hot water is very low. 

The various bed wings (surgi
cal patients, children, postnatal, 
etc.) are square in shape and 
tipped on corners in relation to a 
long corr idor . This corr idor , 
which prevents congested and un
desirable circulation through the 
wings, serves advantageously as a 
location for solar collectors. 

Architects Burt, Hill & Asso
ciates suggest that if space heating 

the heat pump, of course, operates 
like a conventional air condi
tioner, rejecting its heat to an 
evaporative cooler or to a cooling 
tower. And running the compres
sor takes electrical energy. So for 
this reason, solar cooling with ab
sorption refrigeration arouses in
terest. 

Absorption refrigeration uses 
lithium bromide salt solution or 
aqueous ammonia solut ion to 
create an evaporative effect that 
results in cooling. As these solu
tions become more dilute in the 
receiver, they have to be recon-
centrated in the generator by 
means of heat so that the process 
can continue. This usually is ac
complished using steam or high-
temperature water over 200F. 

Some investigators have ex
amined the potentialities of ab

sorption refrigeration cooling in 
the heat generation range of 140F 
to 180F, considering the use of 
f latplate solar col lectors. The 
coefficients of performance are re
duced, and particularly, the capa
cities of available equipment are a 
great deal lower than when the 
heating source is 200F and higher. 
Capacity may be cut by 25 to 45 
per cent of the rated capacity. If 
the temperatures are to be kept in 
the 200F plus range, then either a 
high-performance type collector is 
required, or an auxiliary energy 
source (a boiler) must be available 
to maintain the temperature. 

Having to oversize an ab
sorption refrigeration unit for a 
commercial or institutional build
ing is not too important a factor, 
however, because refrigeration 
represents only about 10 per cent 
of the total hvac system cost. It 
would be more significant for a 
house, however, where the cool
ing unit would represent a higher 
fraction of the total. 

The engineering analysis of a 
solar design for a 25,000-sq-ft 
building at New Mexico State 
University by Bridgers and Paxton 
showed that nearly three times as 
much solar collector area was 
needed for solar cooling as for 
heat-pump-assisted solar heating, 
and also a pressure-type water 
tank would be required for the 
higher-temperature water. 

Frank Bridgers has said that 
solar cooling should be consid
ered when the cooling load is pre
dominant, as in Texas and Ari
zona and Southeastern states. 
Where the building is above 35 
degrees latitude, and the heating 
load is significant, he feels that the 
heat-pump assisted solar system is 
the most economical. 

Flat-plate solar collectors can 
produce summer water tempera
tures of 180F or so, but achieving 
200F or more is difficult, unless 
high-performance types are used. 
A high-performance collector is 
one using two sheets of glass over 
a non-selective black surface, or 
one using one or two sheets of 
glass over a selective surface. (A 
selective surface is one that has a 
high efficiency in absorbing solar 
radiation, but a low efficiency in 
re-radiating heat to the sky; in 
technical terms, a high absorptiv
ity for solar radiation, and a low 
emissivity for low-tempera
ture—200F—radiation.) 

Corn ing has developed a 
high-performance tubular solar 
collector that incorporates a selec
tively-coated flat absorber plate 
housed within a highly evacuated 
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glass tube. Corn ing says that 
working temperatures of 250F to 
300F are possible w i th good 
efficiency. (With conventional 
flatplate collectors, heat losses in
crease greatly at higher tempera
tures because of edge and back 
losses.) The Corning collector is 
being produced in only limited 
quantities for experimental and 
demonstration purposes. Its cost 
now is about $20 per sq. ft. 

Survey shows the public's interest 
is tempered with concern for cost 
In their Phase O study for the 
RANN program of the National 
Science Foundation, the Special 
Systems division of Westinghouse 
Electric Corporat ion surveyed 
seven groups—architects, build
ers, labor, manufacturers, energy 
suppliers, financiers, and potential 
consumers—in regard to solar sys
tems. Results indicated a broad 
spectrum of reaction, they say, 
ranging from interest and accep
tance to skepticism. Following are 
some of their findings: Builder re
action ranged from skepticism to 
qualified acceptance. None is 
anxious to pioneer with an untried 
and unproven system. 

Energy suppliers are the least 
enthusiastic. Their objections cen
ter on cost, complexity, and the 
constantly fluctuating demand on 
their services. 

Manufacturers reacted quite 
favorably. Several said they were 
engaged in assessments of the fea
sibility of solar energy usage. 

Consumers indicated a de
creasing acceptability with in
creasing costs. 

Architects favored consider
ing all types of buildings in intro
ducing solar heating and cooling. 

Financiers believe that a solar 
supplement would have no direct 
or adverse effect on financing. 

Environmentalists endorsed 
solar systems with some reserva
tions concerning esthetics. 

The Westinghouse group also 
noted that demonstration pro
grams by the government can ac
celerate solar-system use, and 
they also can serve to help assess 
the extent that further government 
assistance wil l be necessary. 

In its study for the same pro
gram, the TRW Systems Group 
suggested that a much more ex
tensive effort is required to inte
grate the solar-system design with 
the building design in order to re
duce the incremental capital 
costs. 

TRW also states that the f i 
nancial community must be edu
cated to consider the operating 

savings associated with solar en
ergy: "Unless the financial com
munity recognizes the capital pay
back which results from lower 
operating costs, the market for 
solar energy wil l be restricted to 
the higher income segment of 
home buyers." 

A new design procedure will be 
validated by data analysis 
Because there are a number of un
certainties in the data available for 
the design of solar systems, engi
neers tend to be somewhat con
servative in their approach. An ex
ample might be the provision of a 
larger water tank than experience 
might show to be necessary. In the 
past about the only measure of ad
equacy of a system was whether it 
met the load imposed upon it—or 
whether it didn't. Observations 
were made of storage water tem
peratures and the like, but instru-

lector, a 6,000-gal lon under
ground water storage tank, one 
IVi ton water-to-water heat pump, 
and five small-tonnage water-to-
air heat pumps. The collector has 
single glazing, is tilted 60 deg. 
from the horizontal and faces due 
south. 

The original collector system 
was composed of tubular alumi
num plates painted black. Plain 
water was used in the collectors, 
which were drained and vented 
from t ime to t ime in freezing 
weather. Shortly after the system 
was put in operation, leaks oc
curred due to corrosion of the alu
minum panels. The problem was 
circumvented by soldering Vi-in. 
copper tubes on 6-in. centers to 
the back of the plates. An epoxy 
cement was placed in the crevices 
between copper tubes and the 
plates with the hope of increasing 
heat transfer. 

COOLING WGREt DAYS 
2000-
4000 I 2000 

Map indicates severity of cooling 
requirements, and is similar to the 
one across page. Effect of humidity 
is not considered. 

mentation was meager, as was 
availability of correlated data. 

For that reason, the National 
Science Foundation initiated a 
project (now being supported by 
ERDA) with The Pennsylvania 
State University, Bridgers and Pax-
ton, consulting engineers, and the 
University of New Mexico for the 
development of a system design 
manual for solar-energy assisted 
heat pump systems that wil l be ap
plicable to all geographical areas 
and all types of commercial and 
other non-residential buildings. 

To do this, the Bridgers and 
Paxton office building in Albu
querque—the first commercial 
bu i ld ing to be solar heated 
(1956)—was taken as the test fa
cility. The principal elements of 
the system for the 8,300-sq-ft 
building are: a 750-sq-ft solar col-

A secondary problem was the 
deterioration of the rubber hose 
connectors between the collectors 
and the steel piping collecting sys
tem. The hose connectors were re
placed with copper. 

During the first year of opera
tion, Albuquerque had the cloud
iest January in weather bureau 
history. Yet the building required 
only 8 per cent of the total yearly 
heating requirements in electrical 
energy (via the heat pump) for the 
entire heating season. 

In 1962 the bu i ld ing was 
nearly doubled in size, and use of 
the solar system was terminated. 
Then in 1974 the system was reac
tivated. The collector fluid was 
changed to water and ethylene 
glycol (antifreeze). In order to 
minimize the amount of ethylene 
glycol required, a heat exchanger 

was installed to transfer heat ob
tained from the collectors to the 
ordinary water in the 6,000-gallon 
storage tank. 

(Engineers know now that 
precautions must be taken in the 
heat transfer fluid used with alu
minum-tube collectors. Engineers 
Flack & Kurtz are using a special 
industrial heat transfer fluid—sim
ilar to a light oil—for the system 
they designed for the 10,000-sq-ft 
science faci l i ty for Madeira 
School outside Washington, 
D.C.). 

The major steps involved in 
preparing the design manual are: 
1) determine actual performance 
by analyzing collected field data; 
2) correlate the results with com
puter-predicted performance; 3) 
develop and refine a computer 
model of the building and system; 
and 4) use the computer model to 
generate information for the sys
tem design manual. The computer 
model was programmed by Dr. 
Stanley F. Gilman and his asso
ciates at Penn State. 

The Bridgers-Paxton system 
has several different operating 
modes. The solar collector circuit 
operates only when solar energy 
can be collected. The first mode is 
in operation when the storage 
water system can satisfy the space 
heating requirements. The air-
handling unit is fed hot water di
rectly from the storage tank, and 
the water-to-water heat pump is 
off. The second mode is in opera
tion when storage water tempera
ture cannot satisfy the heating re
quirement; then the heat pump 
operates with the storage water as 
the heat source, and delivers 
higher temperature water to the 
air-handling unit. The third mode 
is a coo l ing mode, when the 
occupied space requires cooling 
during the winter. Then the water-
to-water heat pump shifts to cool
ing. The heat removed from the 
building is rejected to the storage 
tank as an additional heat source. 

The "heart" of the data ac
quisition system is an IBM System 
7 Computer. It measures some 70 
po in t s of data and sums or 
averages values over a basic six-
minute cycle. Data collected in
clude: 1) measurements from a 
"weather station" on the roof, 2) 
solar radiation on the plane of the 
collector, 3) indoor conditions, 
and 4) kwhr consumed by all elec
tr ical devices (compressors, 
pumps, lights, etc.). The frequency 
of measurement depends upon 
the variable involved: solar radia
tion is measured every half sec
ond; indoor dry-bulb temperature, 
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which is nearly constant, is meas
ured only every six minutes. The 
data is stored on a disc and, once 
a day, is sent over telephone lines 
to the Penn State computer facility 
where it is subjected to the analy
sis program. Results are computed 
on an hourly basis from the six-
minute data. If closer scrutiny ap
pears to be warranted, the six-
minute data can be printed out or 
graphs generated (see page 133). 

Data collection shows that the 
Bridgers system worked well 
The data acquired over a 100-day 
period between last December 
and this March shows that the 
solar system, itself, was the pri
mary source of heat on 51 days, 
and on the other 49 days there 
was heat-pump-assisted heating. 
Over the 100-day per iod, the 
over-all system coefficient of per
formance (COP), which is the total 
energy output divided by the elec
trical energy input, was about 7.0 
w i th intermit tent heat pump 
operation. This means that the 
heating was accomplished with 
only 14 per cent of the electric 
power consumption that electric 
resistance heating would have re
quired. The average COP during 
heat-pump operations was 4.0, in
cluding the power consumed by 
the water pumps. 

Solar collection performance 
on a clear day (January 4, 1974) is 
shown in the graph on page 133. 
Collection efficiency is 44 per 
cent, which is only fair, indicating 
the possibility of some poor tube-
to-plate bonds. Nonetheless, on a 
very cold january 4, when tem
perature dropped to 7F, 721,000 
Btu we re c o l l e c t e d , w h i c h 
amounted to 73 per cent of the 
day's requirement. 

This summer the system cool
ing energy is being measured and 
correlated with computer predic
tions. Infiltration, a significant 
cooling load, wi l l be measured by 
a tracer-gas technique. 

Also, this summer, the heat
ing system is being modified to 
take into account the water-to-air 
water-loop heat pumps that were 
added at the time of the building 
expansion. An additional storage 
tank is being provided so that 
there wi l l be both a "hot " tank 
and a "co ld " tank. The "hot " tank 
wil l be used for direct heating, 
with the water temperature being 
allowed to rise above 1 lOF, which 
is too high for the water-to-air heat 
pumps to reject heat into. The 
" c o l d " tank then wil l serve for 
heat rejection, and also as an ad
ditional heat source for the water-

to-air pumps. The over-all system 
efficiency is expected to improve 
markedly with the dual-tank sys
tem for storage. 

The design procedure is tailored 
for use by typical design firms 
The main objective of the design 
procedure being developed by the 
Penn State group and by Frank 
Bridgers is to make it possible for 
a large number of engineers and 
architects to design solar-assisted 
heat pump systems with confi
dence and with a minimum of re
search effort. To accomplish this 
the procedure w i l l : 1) incorporate 
design procedures familiar to hvac 
designers such as those in the 
ASHRAE handbooks; 2) use 
weather data that is available to 
all hvac designers; 3) provide a 
procedure for economic analysis 
and optimization of solar-collec
tor area and storage that can be 

ergy from lights, people, equip
ment. The ASHRAE Handbook of 
Fundamentals lists average annual 
minimums, and temperatures that 
are not exceeded more than 1 per 
cent, or more than Vh per cent, of 
the hours in December, January 
and February. But in some cases— 
and this is true of Albuquerque, 
for example—use of these values 
might lead to a considerably 
under-designed solar heating sys
tem. The 1 per cent temperature 
for Albuquerque is 14F. But the re
cognized design temperature is 
OF. There have been periods, such 
as January 1971, when for a five-
day period the minimum tempera
ture was below OF, reaching a low 
of —17F. Because a "p ick-up" 
factor or other safety factors 
generally are not used in solar 
heating design, a conservative 
outdoor design temperature 
should be used. 

Reprinted with [jermission ot ASHRAE, Inc. from ASH&VE Transactions. 1954. Copyright 1954, ASH&VE 

  

  

Relative feasibility of solar-assisted 
heat pumps is indicated by the 
cross-hatched zones. Overlap indi
cates borderline cases. 

run on a small computer. 
The critical design elements 

in the solar-assisted heat-pump 
system are the size of collector 
area needed and the capacity of 
the storage component. Amount 
of collector area, in turn, wi l l 
depend upon the solar radiation 
available and the efficiency of the 
collector, and the heating load of 
the building. 

The heating load of a build
ing can be determined either man
ually using ASHRAE procedures 
or by one of the several computer 
programs available. The outdoor 
design temperature for calculating 
building heat loss wil l depend 
upon local experience. The total 
heating requirements for a given 
period can then be approximated 
by using a modified degree-day 
method that considers internal en-

The collector area depends upon 
the extent of solar contribution 
The procedures listed below are 
tentative, "simplified" methods of 
obtaining the data necessary to 
design collector area and storage 
capacity of solar systems. The va
lidity of these methods will be 
tested by the procedure outlined 
earlier to determine if the pro
posed design procedure gives ac
ceptable design results. It may be 
that more vigorous computer 
techniques will be required. 

The type of weather data to 
be used for s iz ing col lectors 
depends upon whether the system 
wil l consist of only solar energy 
plus a heat pump (called a "stand
alone" solar system), or whether 
there wi l l be an auxiliary energy 
source. In many parts of the West, 
the days have 70 per cent or more 

possible sunshine, and a stand
alone system wil l suffice. But in 
the Midwest and the East, 25 or 
even 50 per cent auxiliary heating 
may be necessary. In any event, 
the standby system for auxiliary 
heating wil l need to be designed 
for full heating requirements. 

For this type of system, the 
weather data should be based 
upon an "average" year. (This 
data is available from the National 
Cl imat ic Center in Ashevi l le, 
North Carolina.) 'From this data, 
average dayt ime and average 
nighttime temperatures can be de
termined. Then with these values 
it is possible to calculate daytime 
monthly degree days and night
time monthly degree days; and 
hence total heating requirements 
for a monthly period. For most 
parts of the country, the month of 
January should be used because it 
has the coldest average tempera
tures, and, in many cases, the least 
possible percentage of sunshine. 
The total heating load is the trans
mission load, plus the ventilation 
load, minus the internal heat. 

Solar data for the auxiliary-
type system: For determining col
lector area needed, it suffices to 
use sunshine data from the Clima
tic Atlas of the United States inas
much as the solar contribution is 
not critical. Mean percentages of 
possible sunshine and mean daily 
solar radiation are given. With the 
charts, it is possible to interpolate 
values for any location in the 48 
contiguous states. 

Weather data for the stand
alone system. Because solar con
t r ibut ion is more c r i t i ca l , the 
weather data used to determine 
collector area and storage require
ments should be that from the 
cloudiest period in the past 15 
years coincidental with the maxi
mum degree days, or the longest 
extended cold period. For ex
ample, for Denver, this period 
would be the winter of 1972-73. 
This is the combination of the 
cloudiest and coldest weather re
corded by the Weather Bureau. 
Such a period can be called the 
"100-years' darkness" (compara
ble, in a way to the 100-year 
winds used for structural and cur
tain-wall design). 

More accurate values for 
solar radiation than those from the 
Climatic Atlas can be obtained by 
using monthly summaries pub
lished by the Weather Bureau for 
112 locations in the United States. 
These summaries give average per 
cent of solar radiation for the 
month. This percentage multiplied 
by the average clear-day radiation 
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Data from an actual 
solar-heating system 
can be used to adjust 
and "tune" a 
computer program 
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So lar hea t ing s c h e m a t i c o f total s y s t e m for Br idgers a n d Paxton bu i ld ing S c h e m a t i c of so la r hea t ing w i th heat p u m p 

(cal led insolat ion) gives the 
average direct solar radiation per 
day in Btu/day/sq ft. But, because 
the total radiation is made up of 
both direct radiation and diffuse 
radiation, it is necessary to also 
determine the diffuse component. 
Values for the average clear-day 
radiation and for the ratio of direct 
to diffuse radiation can be ob
tained from ASHRAE publications. 
Average clear-day radiation is 
given in the ASHRAE Transac
tions, 1974, in a paper by Morri
son and Farber; and ratio of direct 
to diffuse is given in an ASHRAE 
bulletin on flat-plate collectors in 
a paper by Liu and Jordan. 

(The mean solar daily radia
tion values published for U.S. 
cities may, in some cases, be inac
curate because of inaccuracies 
present in the solar measuring 
equipment.) 

For the cit ies having no 

Weather Bureau, but with airports 
that record data, such information 
can be obtained from the National 
Climatic Center, though this data 

is not as precise. 

Initial sizing of the collector area 
and storage capacity comes next 

/ V<—solar radiation 

A l - l / \ 

t / ^ 
Icmpcr.ilure ol w.iler —1 / r \ enlering lank 

temperature of water—1 
leaving tank 

/ 
6 AM 

T I M E 
6 PM MIDNIGHT 

C o m p u t e r - g e n e r a t e d data f rom Br idgers and Pax ton bui ld ing 

D A Y A V E . TOTAL T O T A L A V G . C O L L . e C T . D O S S . I N S O L A T I O N T O T A L H E A T H T . P J V P S U P P L E M E N T 
O . A . CLG.LOAD H T G . L O A D E F F . S U N S H I N E B T U / S Q . F T . C O L L E C T E D I N P U T S T A N D B Y B C 

1 

T E V P ! T C N - H R ) t MBTU) ( M B T U ) (KWM) 1 V 9 T U ) 
1 2 6 . 8 2 7 . 2 3 3 9 1 . 2 5 . 5 3 . 1 1 0 5 , 1 0 6 3 9 . " ' 2 4 , 
2 2 7 . 1 1 7 . 2 3 6 2 1 . 0 . 1 5 . 4 3 7 . 0 . 1 2 5 9 . 0 . 
3 2 7 , 6 0 . 3 2 9 2 5 , 0 . 0 . 9 4 , 0 . 1 - 5 3 . 1 2 0 0 0 . 
4 2 8 . 3 0 . 3 1 6 5 7 . 2 7 . 3 2 . 7 0 4 , 7 2 7 2 . 1 6 ? 6 . 2 4 0 0 0 . 
5 3 1 . 7 3 4 1 . 2<»2<»4, 5 1 . 4 6 . 9 7 2 , 1 5 4 9 2 . 1 2 9 1 . 1 2 0 0 0 . 
6 3 2 . 2 2 7 6 . 2 6 8 6 4 . 9 7 , 9 2 . 1 8 4 9 , 3 9 3 6 2 . 7 0 3 . 0 . 
7 1 6 . 1 0 . 3 2 4 7 2 , 3 1 . 7 2 . 1 4 6 8 . 1 7 2 9 4 . 1 0 1 2 . 0 . 
S 5 . 0 0 . 4 2 4 2 1 . 4 5 . 8 9 . 1 7 9 2 . 3 0 1 8 1 . 2 0 5 3 . 0 . 
9 2 2 . 7 9 2 . 2 8 8 9 0 . 0 . 8 . 2 4 7 , 0 . 1 5 3 9 . 0 . 

10 2 7 . 8 0 . 3 0 9 1 9 . 5 4 . 1 0 0 . 2 0 0 2 . 4 0 0 1 9 . 9 3 5 . 2 4 0 0 0 . 
11 2 6 . 6 0 . 3 2 2 6 3 . 4 8 . 9 0 . 1 8 1 1 . 3 2 7 7 4 , 6 8 6 . 0 . 

MTG. 

Pr intout of s y s t e m p e r f o r m a n c e a n d s o l a r da ta for m o d e l e d s y s t e m of D e n v e r C o m m u n i t y C o l l e g e . ( R E C O R D , m i d - A u g u s t , 1 9 7 4 ) 

Collector efficiency is related pri
marily to the temperature of the 
fluid from the storage tank and to 
the outdoor air temperature: the 
larger the difference, the lower the 
efficiency. Efficiency also is re
lated to the number of transparent 
covers over the collector. Up to 
about a 40F temperature di f 
ference, a collector with a single 
cover (e.g., glass) is eff icient 
enough. With more than that, ad-
d i t i o n a l covers g ive h igher 
efficiencies. Of course, the cost ef
fectiveness of additional covers 
must be investigated in context 
with the total design. 

The initial size of collector 
area can be determined by divid
ing the monthly heating required 
(January), in Btu's, by the average 
daily solar radiation multiplied by 
30 days (one month) and by the 
collector efficiency. 

A significant advantage of the 
solar-assisted heat pump system is 
that it is possible to use energy 
collected at very low differential 
temperatures between the collec
tion fluid and the outdoor temper
atures. Furthermore, solar energy 
can be collected at the highest 
efficiency when it is most needed, 
i.e., when the storage tank tem
perature is at the lowest level. In 
an area that has zero-degree tem
peratures, the average tempera
ture of the tank fluid might be as 
low as 80F. Temperature of the 
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The architect 
is concerned about 
how the solar system 
can be worked into 
the building fabric 

      

  

Layout of S h i p r o c k C o m p r e h e n s i v e M e d i c a l 

Faci l i ty w a s a p p r o p r i a t e for the integrat ion 

of so la r c o l l e c t o r s into the des ign. D r a w i n g 

s h o w s their l oca t ion . A r c h i t e c t s w e r e F l a -

tow , M o o r e , B r y a n a n d F a i r b u r n . C o n s u l t 

ing eng ineers w e r e Br idgers and Pax ton . 

water in the tank, which is " l i f ted" 
to utilization temperature by a 
water-source heat pump, cannot 
go below 50F if the system is to 
work properly. 

A heat pump system is advan
tageous when a building needs 
both cooling and heating because 
most of the cost of the heat-pump 
unit can be charged to cooling re
quirements. 

A solar-assisted heat pump 
system also makes sense from the 
standpoint of the auxiliary en
ergy—in this case electricity. The 
utility wi l l need to have the con
nected load for the heat pump 
operating as an air conditioner in 
the summer, so its use in the 
winter wi l l probably be welcome 
either as a heat pump or an air 
conditioner. On the other hand, it 
is hard to imagine an energy com
pany being happy about providing 
100 per cent standby for a fully 
solar-heated building. 

The critical design elements 
in the solar-assisted heat pump 
system are the size of collector 
area needed and the capacity of 
the storage component. Amount 
of collector area, in turn, wi l l 
depend upon the solar radiation 
available, the efficiency of the col
lector, and the heating load of the 
building. 

The calculations for amount 
of collector area required for the 
Bridgers and Paxton Solar Build

ing indicated 793 sq ft of surface. 
The area of building heated is 
5,000 sq ft. It has a limited num
ber of windows and several sky
lights. 

If the Bridgers and Paxton 
building were to have been de
signed for solar energy as the only 
source for heating, without the 
heat-pump booster, then the col
lector area would have had to 
have been three times larger and 
the storage tank two times larger 
than what was installed. 

Size of the storage tank depends 
upon degree of solar contribution 
Determination of storage tank size 
is based primarily on the percent
age of the solar-energy contribu
tion to the total. In Albuquerque, 
a three-day storage capacity based 
upon maximum heating require
ments would be considered rea
sonable for a heat-pump-assisted 
solar system. The area of the solar 
collectors and the capacity of the 
solar system should be verified by 
computer. If, however, solar en-

T u c s o n , A r i z o n a , w h e r e the C o p p e r D e v e l 

o p m e n t A s s o c i a t i o n has its so la r h o u s e , has 

favorab le c l i m a t e for s o l a r c o o l i n g . A r c h i 

tect : Ar thur K o t c h , A I A . 

ergy is only to supply a fraction of 
the total requirement, and a full-
capacity standby system is pro
v ided, much less storage is 
needed. If the storage system is 
only to provide 70 per cent of the 
total, then it would be more eco
nomical to provide only a single 
day's storage capacity. 

Economic optimization 
calls for computer analysis 
Prior to economic optimization, it 
is possible to verify the prelimin
ary calculation of collector area 
through computer analysis based 
upon 12-hour temperature read
ings for the entire heating season. 
A heat balance can be made on 
the storage water to determine 
when and how much supple
mentary energy is required. The 
amount of collector area and of 
storage can be verified, or an ad
justment can be made to meet de
sign objectives. A more accurate 
method of verifying the prelimin
ary calculations would be to use 
3-hour weather observations from 
the Weather Bureau Stations. And 
a stil l more accurate method 
would use 1-hr observations avail
able from a very limited number 
of Weather Bureau Stations. 

For economic optimization of 
collector area and storage-tank 
size, it is desirable to use a com
puter program that correlates the 
principal variables. 
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PRODUCT REPORTS 
For more information, circle item numbers on 
Reader Service Inquiry Card, pages 189-190. 

Constant-throw diffuser el 
Ca l led the " P a r a m i x " d i f fuser , 

the p r o d u c t is f i t ted w i t h a jet 

d e v i c e that uses a smal I quan t i t y 

o f air at system pressure up 

st ream of the v a r i a b l e - v o l u m e 

b o x , b y p a s s i n g t h e b o x , t o 

m a i n t a i n cons tan t t h r o w a n d 

d i f f u s i o n pat tern regardless of 

var ia t ions in the m a i n air f l o w . 

T h e s y s t e m w a s d e s i g n e d t o 

e l i m i n a t e a i r d u m p i n g a n d 

iminates air dumping 
draf ts in o c c u p i e d zones , and 
uses n o m o r e than 2 per cen t o f 
the m a x i m u m air quan t i t i es at 1 
i n . w g . pressure to h a n d l e up to 
8 0 0 c f m . T h e d i f f u s e r is f u r 
n i s h e d w i t h o n e t o f o u r j e t 
nozz les w i t h ad jus tab le o r i f i ces 
for t h r o w d i r e c t i o n . • A m 
e r i can SF Products , Inc . , Fort 
Lauderda le , Fla. 

Circle 300 on inquiry card 

Vinyl backwater valvt prevents sewage backflow 
These i n - l i ne v i n y l b a c k w a t e r 

va lves, sa id t o p reven t b a c k f l o w 

f r o m the m u n i c i p a l sewer in to 

the house d u r i n g heavy ra in o r 

f l o o d c o n d i t i o n s , w e l d d i rec t l y 

in to PVC b u i l d i n g sewers and 

dra ins w i t h o u t r e q u i r i n g adapt 

ers. The c o m p a n y c l a ims the 

va lves c o n f o r m to a l l p rov i s ions 

set f o r t h i n B O A C p l u m b i n g 

codes a n d o f fe r f u l l - f l o w and 

pos i t i ve m e c h a n i c a l seal . The 

v i n y l b a c k w a t e r va lves are co r 

r o s i o n - r e s i s t a n t . • G e n o v a , 

Inc. , D a v i s o n , M i c h . 

Circle 301 on inquiry card 

Precise, low glare 
sodium lighting 
Cal led the CLX, the n e w l u m i n -
ai re incorpora tes a c o m p u t e r -
des igned a l u m i n u m ref lector 
w i t h energy-e f f i c ien t h igh pres
sure s o d i u m lamps to f i l l an area 
w i t h the p roper a m o u n t o f l o w 
glare l ight w i t h no sp i l l over . 
T h e s e a m l e s s , t w o - p i e c e 
m o l d e d h o u s i n g , f i n i s h e d i n 
b ronze c o l o r i n g , is f iberglass-
re in fo rced polyester . • Crouse-
H inds C o . , Syracuse, N.Y. 

C/rc7e 302 on inquiry card 

    

Monitor, alarm and intrusion detection system 
A n e w system to p r o v i d e c o m 

p l e t e v i d e o m o n i t o r i n g a n d 

a la rm for in t rus ions i n to a se

lected v i e w i n g area can a c c o m 

m o d a t e up to 6 5 , 0 0 0 p lus d i g i 

tal a l a rm areas w i t h i n the ca 

mera f ie ld of v i e w . A remo te 

p a n , t i l t and z o o m con t ro l can 

be opera ted e i ther m a n u a l l y or 

a u t o m a t i c a l l y by in t ruder p o s i 

t i on s ignals. The un i t is r e c o m 

m e n d e d for v i r t ua l l y any b u i l d 

i n g s e c u r i t y a p p l i c a t i o n . • 

V i d e o T e k , I n c . , M o u n t a i n 

Lakes, N.J. 

Circle 303 on inquiry card 

Experimental tubular solar 
The c o m p a n y has a n n o u n c e d a 
h i gh -pe r f o rmance tubu la r solar 
co l l ec to r i nco rpo ra t i ng a selec
t i ve ly coa ted f lat absorber p la te 
h o u s e d w i t h i n a h i g h l y e v a 
cua ted glass tube. The i n d i v i d 
ual co l l ec to r tubes are m o u n t e d 
i n m o d u l e s o f f r o m s i x (as 
s h o w n ) to ten tubes. The un i t is 

collector available for limi 
repor ted to be t w o to three t imes 
as e f f i c ien t as c o n v e n t i o n a l t w o -
pane , f la t -p la te co l l ec to rs in 
terms of de l i ve red energy per 
un i t of absorber area. T r a c k i n g 
is n o t n e c e s s a r y t o a c h i e v e 
w o r k i n g tempera tures as h igh as 
2.50 to 3 0 0 degrees F w i t h g o o d 
e f f i c i ency . The h igh v a c u u m 

ted application 
m a i n t a i n e d p e r m a n e n t l y w i t h i n 
this co l l ec to r assures, a c c o r d i n g 
to the c o m p a n y , that b o t h c o n 
vec t i on and c o n d u c t i o n losses 
are s ign i f i can t l y suppressed. 
• C o r n i n g Glass W o r k s , C o r n 
ing , N.Y. 

Circle 304 on inquiry card 

more products on page 143 
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LOOK TO GUTH 
FOR THE NEWEST IDEAS IN 
ENERGY-EFFICIENT LIGHTING 
Meeting today's needs today, Guth is de
veloping new ligfiting systems that do a 
better job of il luminating and use less en
ergy at the same t ime. 

An example is watt-saving high-pressure 
sodium lighting for indoor applications 
that reduce own-operate costs by as 
much as 20% per year compared to fluor
escent systems. Another is the Dual Area 
Light, two lighting systems in one, that 
i l luminates a larger area with less watt
age for dual savings in both energy and 
f ixtures. 

These systems are typical of Guth's re
sponse to the demand for more energy-
eff icient l ighting. So before you specify 
lighting for any indoor or outdoor applica
t ions, look to Guth Lighting f i rst — the 
source of the newest ideas. 

Guth Lighting, P. 0 . Box 7079, St. Louis, 
Mo. 63177, (314) 533-3200. 

G U T H 

Call or wr i te for these new Guth catalogs. 

   

SOLA BASIC DIVISIONS ANCHOR ELECTRIC • BISHOP ELECTRIC • DIELECTRIC COMMUNICATIONS • OOWZER ELECTRIC • GUTH LIGHTING • HEVI-OUTV ELECTRIC 

LINDBERG • NELSON ELECTRIC • SIERRA ELECTRIC • SOLA ELECTRIC • TEMPRES8 • TOMIC ELECTRIC • WARREN Q-V COMMUNICATIONS 

For more data, circle 40 on inquiry card 
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OFFICE LITERATURE For more information, circle numbers on 
Reader Service Inquiry Card, pages 189-190. 

SCRUBBER SYSTEM PROBLEMS / A s ix -page i l lus 
t rated bu l l e t i n spel ls ou t the benef i ts of e n g i n e e r e d 
t reatment p rograms for a w i d e var ie ty o f sc rubber 
systems for con t ro l of f o u l i n g and c o r r o s i o n , and to 
he lp fu rn ish c lear e f f l uen t for re-use. Bu l l e t i n 7 4 6 ex
p la ins h o w the p rograms can reduce suspended 
sol ids, m i n i m i z e n o z z l e c l o g g i n g , i m p r o v e s ludge 
h a n d l i n g qua l i t i es , r educe s ludge v o l u m e and ac tu 
a l l y i m p r o v e sc rubber system e f f i c i ency to or a b o v e 
its rated des ign capac i t y . Case histor ies are c i t ed . 
The c o m p a n y spec ia l i zes in wa te r t rea tment p r o d 
ucts and p rograms, and also of fers eng inee red 
serv ice p rog rams for wa te r a n d process systems, p r o 
fessional c o n s u l t i n g e n g i n e e r i n g serv ices, a n d treat
m e n t con t ro l e q u i p m e n t . • Betz, Trevose, Pa. 

Circle 400 on inquiry card 

GLAZING PANEL SYSTEM / A n e igh t -page c o l o r 
b r o c h u r e descr ibes Panel Mullion 450, a p re fab
r ica ted pane l system p r o v i d i n g for o n e c o n s t r u c t i o n 
t rade to c o m p l e t e l y enc lose a b u i l d i n g . The b r o c h u r e 

ou t l i nes the d i rec t g l a z i n g m e t h o d for pane l and 

glass ins ta l la t ion . D r a w i n g s i l lust rate the s t ruc ture of 

the 4y2 in . d e e p un i ts , each cons i s t i ng o f ex te r io r a l u 

m i n u m , a r ig id i nsu la t i ng co re of p o l y u r e t h a n e f o a m , 

and an in ter io r sur face of g y p s u m b o a r d w h i c h m a y 

be deco ra ted as des i red . Each pane l is t he rm a l l y b r o 

ken c rea t ing a un i t w i t h a ' U ' fac tor of .03 . • K a w -

neer A rch i t ec tu ra l Products , N i les , M i c h . 

Circle 401 on inquiry card 

ICE RINK BUILDINGS / A c o l o r b r o c h u r e ou t l i nes 
the advantages of p re -eng ineered bu i l d i ngs for ice 
r inks. I n c l u d e d a re p r o f o r m a i n c o m e s ta tement , 
f l oo r p lans , benef i ts of d e s i g n / b u i l d and h o w t o c o n 
d u c t feas ib i l i t y s tudies. • Bu t le r M f g . Co . , Kansas 
C i t y , M o . 

Circle 402 on inquiry card 

HAND WROUGHT IRON / The c o m p a n y is o f f e r i n g 

its 1975 c o l o r ca ta log of g e n u i n e h a n d fo rged 

w r o u g h t i ron w i n d o w guards, gates and ra i l ings . In 

c l u d e d in the 24-page b r o c h u r e are c u s t o m a r i l y used 

d i m e n s i o n s , a l t h o u g h the c o m p a n y po in ts ou t that 

al l w r o u g h t i ron is c u s t o m m a d e to exac t r equ i re 

ments. A l l i ron is t reated w i t h a specia l rus t -p reventa -

t ive p r i m e c o a l and f i n i shed to spec i f i ca t ions be fo re 

ins ta l la t ion . • Pinecrest Inc . , M i n n e a p o l i s , M i n n . 

Circle 403 on inquiry card 

REINFORCED PLASTIC PULTRUSIONS / A D e 
signer 's G u i d e " p r o v i d i n g a p p l i c a t i o n and spec i f i 

c a t i o n i n f o r m a t i o n o n Extren f iberglass re in fo rced 

plast ic pu l t rus ions con ta ins i n f o r m a t i o n o n its use fo r 

p la t fo rms , w a l k w a y s , ladders, safety ra i l ings , exhaus t 

systems, cab le t rays, f u m e h o o d s , t owers , b r idges , 

and s p a n n i n g st ructures. The b u l l e t i n con ta ins a 

q u i c k spec i f i ca t ion char t w h i c h i l lustrates the tensi le 

and compress i ve st rengths, m o d u l u s of e las t ic i ty , 

dens i t y , arc resistance, and f i re re tardant 'propert ies 

of each FRP pu l t r us ion shape. • M o r r i s o n M o l d e d 

Fiber Glass C o . , Br is to l , V a . 

Circle 404 on inquiry card 

LAP AND PANEL SIDING / Lap and pane l s i d i ng 

se lec t ions in a w i d e var ie ty o f pat terns and textures 

are o f f e red in this ca ta log . Exter ior i l lus t ra t ions o f 

s i d i ng o n s i n g l e / m u l t i - f a m i l y hous ing are s h o w n to 

p r o v i d e des ign a l ternat ives. P roduc t spec i f i ca t ions 

and ins ta l la t ion t ips are i n c l u d e d , a l o n g w i t h data o n 

s o f t w o o d p l y w o o d s id ing in r e d w o o d , cedar o r f i r ; 

h a r d b o a r d and o v e r l a i d pa r t i c l e -boa rd s id ings ; m e 

d i u m dens i ty o v e d a i d p l y w o o d and r e d w o o d f i n 

ished l umber . The ca ta log also lists a p p l i c a b l e s tand

a r d s , a n d d e l i n e a t e s b a s i c u s e a n d l i m i t a 

t ions. • Georg ia -Pac i f i c Co rp . , Po r t l and , O r e . 

Circle 405 on inquiry card 

RACEWAY DESIGN MANUAL / The 1 9 7 5 e d i t i o n 
of t he "Stee l Electr ica l Raceways Des ign M a n u a l " 

of the A m e r i c a n I ron and Steel Inst i tute is said to 

p r o v i d e basic i n f o r m a t i o n o n e lec t r i ca l d i s t r i b u t i o n 

system des ign c r i te r ia and the use of steel raceways 

in these systems. The 69-page p u b l i c a t i o n is based 

o n the a p p l i c a t i o n of p rov is ions of the 1975 Na t i ona l 

Electr ica l C o d e of the Na t iona l Fire Pro tec t ion Asso

c i a t i o n , a n d s ing le cop ies are ava i l ab le w i t h o u t 

charge . • A m e r i c a n Iron and Steel Inst i tu te, 

W a s h i n g t o n , D.C. 

C/>c/e 406 on inquiry card 

METAL WALLS, ROOFS / A 40 -page ca ta log cove r 
ing the c o m p a n y ' s c o m p l e t e l ine of meta l w a l l and 
roof systems inc ludes c u t a w a y i l lus t ra t ions of ex te 
r io r p ro f i les , pane l systems, d i m e n s i o n s , features, 
load span tables and c o m p l e t e a rch i tec tu ra l spec i f i 
ca t ions . It a lso con ta ins a c o l o r char t and a r c h i 
tectura l spec i f i ca t ions o n ava i lab le coa t ings . A c o m 
p le te list of ava i l ab le l i terature a n d of c o m p a n y 

D is t r i c t Sales O f f i ces is p r o v i d e d . • E lw in G . 

Smi th D i v . , C y c l o p s Co rp . , P i t tsburgh, Pa. 

Circle 407 on inquiry card 

A-E OFFICE EQUIPMENT / A fou r -page b r o c h u r e 
showcases the c o m p a n y ' s e n g i n e e r i n g r e p r o d u c t i o n 
m a c h i n e s , m i c r o f i c h e systems and d ra f t i ng r o o m fur
n ish ings and supp l ies . • B r u n i n g D i v . , Addresso-
graph M u l t i g r a p h C o r p . , S c h a u m b u r g , 111. 

Circle 408 on inquiry card 

LIFTING PRODUCTS / S imp le hand hoists to e n g i 
neer ing ove rhead cranes and m o n o r a i l systems are 
desc r i bed in a bu l l e t i n en t i t l ed " S o l u t i o n a for L i f t i ng 
P r o b l e m s . " • A c c o , Br idgepor t , C o n n . 

Circle 409 on inquiry card 

GROUTING HEAVY EQUIPMENT / Ins ta l la t ion p ro 

cedures for " H T - 6 4 8 " h igh tensi le grout under e n 

gines, compressors , a n d other heavy e q u i p m e n t are 

desc r i bed in a s ix -page bu l l e t i n c o v e r i n g p repara t ion 

o f f o u n d a t i o n s , f o rms , and b o n d i n g surfaces; selec

t i on and p repara t ion of too ls ; p repara t ion of the 

g rou t ; and o rgan i za t i on of the ins ta l la t ion t eam. Spe

c ia l i n f o r m a t i o n is p r o v i d e d o n f i n i sh ing and c u r i n g . 

Typ i ca l g rou t ins ta l la t ions are s h o w n in pho tog raphs 

and cross-sect ion d r a w i n g s . • The Ce i l co te Co . , 

Berea, O h i o . 

Circle 410 on inquiry card 

POSTAL CENTERS / Postal centers for n e w c o m m u 

ni t ies, hous ing deve lopmen ts and m o b i l e h o m e 

parks are desc r i bed in a four -page b r o c h u r e discuss

ing the U.S. Postal Service's n e w Cen t ra l i zed M a i l 

D i s t r i b u t i o n c o n c e p t w h i c h rep laces t rad i t i ona l 

d o o r - t o - d o o r de l i ve ry . In p lace of i n d i v i d u a l h o m e 

ma i l boxes, the Postal Service is e n c o u r a g i n g centra l 

d e l i v e r y and postal centers. These ins ta l la t ions are 

su i ted to t o w n h o u s e s , garden apar tments , c o n d o 

m i n i u m s , etc . • A m e r i c a n D e v i c e , Stee lev i l le , I I I . 

•Circle 411 on inquiry card 

EXPANDED HALLER PROGRAM / A n e x p a n d e d 
p rog ram of basic st ructura l f r a m e w o r k s and o p t i o n a l 
in te r io r c o m p o n e n t s features Fritz Mai le r 's desks, 
pedestals and open transfer un i t s—re -eng inee red , 
w i t h n e w w o o d f in ishes and n e w c o m p o n e n t s — t o 
e n a b l e arch i tects and designers to create an u n l i m 
ited n u m b e r of a r rangements . The uni ts can be e i ther 
c o m p l e t e l y o p e n , semi -enc losed o r c o m p l e t e l y e n 
c l osed . Panel enc losures in any c o m b i n a t i o n of f i ve 
co lo rs c o m b i n e w i t h desks and tab le tops n o w ava i l 
ab le in w a l n u t and oak veneer , as w e l l as t w o co lo rs 
of p last ic laminates . • H e r m a n M i l l e r , Inc. , Zee-
l and , M i c h . 

Circle 412 on inquiry card 

For more data, circle 41 on inquiry card | 

What is SIGMA? 
S E A L E D INSULATED G L A S S M A N U F A C T U R E R S A S S O C I A T I O N 

SIGMA I S . . . 
I 

Rigid P r o d u c t 

M a n u f a c t u r i n g 

S p e c i f i c a t i o n s 

SIGMA is. . . 
Unannounced in-
p/ont inspections 
by independent 
testing foborotories 

SIGMA is... 

Mandatory 
Certification 
for SIGMA 

Membership 

SIGMA is... 

Easier 
Specification 
Writing 

What Does SIGMA Mean 
to the Architect? Sigma s 
high certification standards and rigid 
manufacturing specifications assure 
the architect of quality products. 
Sigma means greater design flexi
bility and quicker service through 
regionally located manufacturing 
plants. For the name of the Sigma 
member near you contact: 

SEALED INSULATING GLASS 
MANUFACTURERS 
ASSOCIATION 

1909 K Street N.W. 
Suite 207 
Washington. D.C. 20006 



Now! Lower installed cost even more | 
with an all gasket DWV system. 
Introducing Wade's new carrier-fittings 
for Tyler NO-HUB and SV TY-SE A L ^ ^ 

^ A n c h o r device on all 
single horizontal units 
reduces deflection, 
requires only three bolts 
instead of four. 

Carriers designed for SV 
pipe with compression 
gasket or No-Hub. 

Serrated face plate for 
monolithic floor 
construction. 

Exclusive Bowl Saver Nut 
ents fixture damage. 

     
  

    
   

All connections will 
accept SV TY-SEAL or 
No-Hub for fast, easy 
installation. 

Q Heavy-duty, Schedule 80 
ABS closet nipple with 
integral test cap (7" length 
standard) makes testing 
easier, simplifies 
installation. 

Neoprene fitting gasket 
assures permanent, leak-
proof seal with face plate. 

On-line vent connection 
eliminates offsets, extra 
fittings. 

This page of information on 
Wade's new carrier-fitt ings for 
SERVICE WEIGHT TY-SEAL"- gasket 
and Tyler NO-HUB systems can help 
you save in two important ways. 

First, you save on material 
costs. You know that SV and No-Hub 
piping costs less — significantly less 
— than XH Class soil pipe. When 
you specify SV or No-Hub piping to 
reduce costs, Wade completes the 

job with SV or No-Hub carriers 
(compatible with your piping system). 

Second, you save installation 
time. Wade's new carriers can be 
connected with SV compression gas
kets or No-Hub couplings. You 
choose the w a y to save. 

Specify the new W a d e carriers 
designed for use with 
SV or No-Hub for your 
next D W V installation. 

de 5 New SV Horizontal, 
Short Barrel, Single Carrier- Fitting Body. 

Save on lower material costs. Save 
installation time. Lower your total 
installed cost. 

For information on the new 
Wade carriers for SV compression 
gaskets, or No-Hub connections, 
wr i te Box 2027, Tyler, Texas 7 5 7 0 1 . 

Tyler Pipe 
S u b s i d i a r y o f 

T y l e r C o r p o r a t i o n 

Member Plumbing and Drainage Institute (c) 1975 Tyler Pipe 
For more data, circle 42 on inquiry card 
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P R O D U C T REPORTS continued frnm page 139  

HEAT RECOVERY UNIT / A n e w wa te r - to -a i r heat 
recovery un i t , ca l led the 
" H i - L i n e S E A S O N A I R E " re
duces energy use b y re
c o v e r i n g heat f r o m areas 
o f a b u i l d i n g r e q u i r i n g 
c o o l i n g ; t h e r e c o v e r e d 
heat is t hen t ransferred to 
areas that requ i re hea t ing . 
W i t h a heat ing capac i t y of 
9 6 0 0 Btuh and a c o o l i n g 
capac i t y of 9 0 0 0 B tuh , the 
E n e r g y E f f i c i e n c y R a t i o 
(EER) p r o d u c e d is 8.3 fo r 
c o m p r e s s o r a n d f a n 
m o t o r . A c o m p a r a b l e EER 
was o b t a i n e d in test ing 
larger capac i t y un i ts . The 

un i t is said to be qu ie t in o p e r a t i o n , and is r e c o m 
m e n d e d for hospi ta ls , nu rs ing homes , o f f i ce a n d 
apar tment bu i l d i ngs and o ther structures w h e r e 
noise can present a p r o b l e m . The uni ts are se l f - con 
ta ined and m o d u l a r and can be s tacked for m u l t i 
story b u i l d i n g use. A m a l f u n c t i o n in o n e un i t w i l l not 
a f fec t the rest. • M c Q u a y - P e r f e x Inc. , M i n n e a p o l i s , 
M i n n . 

Circle 305 on incjuiry card 

SINGLE ZONE ROOFTOP SYSTEM / A n e w , h igh 
e f f i c i ency , l o w - p r o f i l e , s ing le z o n e r o o f t o p system 

for the indust r ia l and c o m m e r c i a l marke t , ca l l ed the 

D S S l , inc ludes uni ts hav ing 26 - and 30 - t on c o o l i n g 

capac i t y w i t h hea t ing ava i l ab le in e lec t r ic and hot 

wa te r vers ions o n l y f r o m 1 1 4 , 0 0 0 to 9 5 0 , 0 0 0 B tu . As 

a w i d e r range of m o d e l s comes o n l ine , the DSS l 

w i l l feature add i t i ona l fue l op t i ons of natura l gas, 

p ropane and o i l . A so l id state e lec t ron i c c o n t r o l sys

tem cyc les the m e c h a n i c a l e q u i p m e n t to m a t c h the 

o u t p u t to the l oad c o n d i t i o n . • Lennox Industr ies 

Inc. , M a r s h a l I t o w n , I o w a . 

Circle 306 on inquiry card 

HVAC SEQUENCE CONTROLLER / A fou r stage se

q u e n c i n g con t ro l l e r , des igned to sequence hea t ing 

a n d / o r c o o l i n g e q u i p m e n t in air c o n d i t i o n i n g a n d 

o ther s im i la r t empera tu re c o n t r o l l i n g e q u i p m e n t fea

tures ou tpu ts that can each h a n d l e a m i n i m u m 

steady state cu r ren t of .1 amps and a m a x i m u m of .9 

amps at 24 V A C . T h r o t t l i n g ranges are ava i l ab le f r o m 

2 to 6 0 degrees F w i t h 3 degrees F and 6 degrees F 

se lec tab le by j umper . The n e w con t ro l l e r w i l l a lso 

accep t remote tempera tu re set -po in ts , p o w e r de 

m a n d l i m i t i n g inpu ts , and can sequence t w o a d d i 

t i ona l s laved con t ro l dev ices . • B a r b e r - C o l m a n 

Co . , R o c k f o r d , I I I . 

Circle 307 on inquiry card 

more products on page 145 

TIMELY (IIJKSTIOiX: 
How can you save even more time 
with reinforced concrete? 

FAST ANSWimi: 
Flying forms for faster construction. 

Reinforced concrete has always 
been known for its speed of con
struct ion. Its abil i ty to keep costs 
in line by meeting deadl ines and 
el iminat ing delays. And now there's 
a new forming method that accel 
erates reinforced concrete con
struct ion even more: f lying forms. 

That 's the method being used on 
the wor ld 's tal lest ho te l -A t lan ta ' s 
70-story Peachtree Center Plaza. 
Forms are " f l o w n " f rom f loor to 
f loor by a tower crane. Nearly 1-
mil l ion square feet of reinforced 
concrete slabs wil l have been 
formed in this way when the giant 
hotel is completed. 

The flying forms have been spe
cial ly designed for the 1200-room, 
cyl indr ical Peachtree Center Plaza. 
So the forms are segments of a cir

cle. But no matter what the shape, 
f ly ing forms offer dist inct advan
tages. They're engineered for re
petit ive use and easy handl ing. 
They're quickly f lown into place by 
the crane and set to proper eleva
t ion. Fewer parts have to be han
dled, result ing in maximum labor 
ef f ic iency. 

Today, the quest ion is how to 
save more t ime and money in con
struct ion. Find the answers in new 
techniques—such as f ly ing forms— 
that maximize the proven speed of 
reinforced concrete. 
Architects and Engineers: John Portman & 
Associates. Atlanta, Ga. 
General Contractor: J. A. Jones Construction 
Co.. Charlotte. N.C. 
Forms engineered and supplied by: The Ceco 
Corporation, Chicago. 
Developer: Portman Properties. Atlanta, Ga. 
Hotel Operator: Western International 

CONCRETE REINFORCING S T E E L INSTITUTE 
180 North LaSalle Street. Room 2108 

Chicago, Illinois 60601 

T l l l i : A N S W E R ' S I N 
ttlilNFOUCKl) C O N C R K T l i 

For more data, circle 43 on inquiry card 
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Miami, Florida 
A textured environment with a sense for the future. 
Subtle texture or dramatic? Whichever you want in exposed aggregate walls, you can 
achieve it with H. B. Fuller Tuff-Lite® epoxy-based wall matrix. Proven by over a decade 
of use, it's as durable as it is beautiful for interior and exterior walls. It can be applied 

on-the-job or to panels off the job site. 
^ ^ m ^ t ^ [\nf\f Because it weinhs far less than concrete, it's suitable 

• M B | / - \ I f r o ) ^or remodeling as well as new construction. 
V y V 1 ^ ^ Far more economical, too. It saves over stucco mastic 

V j p r • M l I J — ) systems, too, because it goes on directly over the 
substrate. There's no metal lath, scratch or brown 

required. Tuff-Lite® is also weatherproof so it doesn't draw moisture and dirt through it. 
H. B. Fuller also supplies light-weight, epoxy-based, seamless flooring systems suited to 
institutional and commercial as well as residential use. These thin-set floorings can be 
applied over most solid substrates. 
For help with specifying, selection or application information call our toll free number — 
800/323-7407. 

E t S H B F U L L € R C O M P a N Y 
Architectural Products Division 
315 S. Hicks Rd.. Palatine. III. 60067, Dept. 513 

For more data, circle 44 on inquiry card 



P R O D U C T REPORTS continued from page 143  

PLUG AND ROLL TAGS / A d e v i c e to iden t i f y ro l l ed 
t rac ings , p lans and pr in ts , 
" P l u g ' R o l l " tags m a y be 
u s e d t o i d e n t i f y w o r k 
a r o u n d t h e d r a w i n g 
b o a r d , o r c o m p l e t e d w o r k 
in t ube f i les, b ins o r o n 
s h e l v e s . F o r d e l i c a t e 
d r a w i n g s , w h i c h usua l l y 
are r o l l ed a r o u n d a c a r d 
b o a r d c o r e , t h e t a g is 

pushed in to t he core o p e n i n g . P lug s ize is % in . 
• G u y V o y c e M f g . C o . , N e w Yo rk C i ty . 

Circle 308 on inquiry card 

MINERAL W O O L INSULATING CEMENTS / T w o 
mine ra l w o o l insu la t ing cemen ts are n o w b e i n g of

fered for energy conse rva t i on purposes. Af ter b e i n g 

m i x e d w i t h wa te r , b o t h p roduc ts can be t r o w e l e d 

easi ly o n t o v i r t ua l l y any sur face w h e r e they set rap

id ly . Des igned espec ia l l y to f o r m a rust i n h i b i t i n g , 

nonco r ros i ve i nsu la t i on for heated surfaces, up to 

1900° F, " N o . 1 P l u s " c e m e n t c a n be used as a leve l 

i ng mater ia l over i nsu la t i ng b l o c k s , as a c o m p l e t e 

insu la t ion on i r regular sur faces, as a p a t c h i n g mate 

rial o r for genera l i nsu la t ion and m a i n t e n a n c e w o r k . 

"SUPER POWERHOUSE" ( shown) fo r serv ice u p to 

1 2 0 0 ° F — c a n be used as a sur face layer ove r insu la

t i on b locks , b lanke ts , p i pe i nsu la t i on a n d over o ther 

insu la t ing cements . Further, it can be a p p l i e d over 

i r regular surfaces a n d p rov ides on-s i te p i pe f i t

t ings. • Keene Co rp . , Insu la t ion D i v . , P r i nce ton , 

N.J. Circle 309 on inquiry card 

MINI WATER COOLER / A v a i l a b l e in 4 - a n d 6 -ga l . 

capac i t ies (SW-4 -A and 

S W - 6 - A ) , t h i s c o m p a c t 

un i t is su i ted for l o w t ra f f ic 

areas w h e r e c h i l l e d wa te r 

d e m a n d is in te rmi t ten t . 

Ease o f o p e r a t i o n a n d 

m a i n t e n a n c e are c l a i m e d . 

• H a l s e y T a y l o r D i v . , 

K ing-Seeley T h e r m o s C o . , 

W a r r e n , O h i o . 

Circle 310 on inquiry card 

POLYBUTYLENE RISER TUBES / Riser tubes, '/a in 
^ / I ' f " I d i a m e t e r f l ex i b l e wa te r -

I i x " ^^PP 'v p ipes l ead ing f r o m 

• t e : "JLmtJtl^^M ^ VciKf lo 
p l u m b i n g f ix tures, n o w 

^ ^ ^ ^ ^ c o m e i n p o l y b u t y l e n e 
(PB). PB risers can be cut 

L f l ^ j ^ j j j M H g ^ ^ w i t h a kn i fe and the heat-

^ ^ ^ ^ ^ H B n f t W resistant tubes cost less 
P B B ^ ^ ~ — ' T R L ^ '̂̂ '"̂ '̂  c h r o m e d hra'^s, .^c-
^^^^^f'-^^^^^lt c o r d i n g to the t o m p a n v . 

O n l y the regu lar f i t t ings 
are needed for e i ther n e w 
or r ep lacemen t w o r k . The 

n e w risers c o m e in t w o end sty les; bu l l e t - nosed fo r 
lavator ies and s inks, and f l anged fo r to i le ts . Lengths 
of 12 - , 2 0 - a n d 3 6 - i n . are ava i l ab le . • G e n o v a , Inc. , 
D a v i s o n , M i c h . circle 311 on inquiry card 

more products on page 147 

If you're considering 
the design/construct 
team approach . . . 
consider 

L e a v e ! ! 
C. H. Leavell & Company represents experience 
and proven results as the general contractor 
team member on design/construct projects . . . 
more than 4.6 million square feet of retail space 
for shopping center developers . . . more than 
2.6 million square feet of commercial space 
for independent developer and corporate clients. 
Leavell's design/construct performance is 
balanced by a record of success as low bidder 
on major commercial, industrial, institutional 
and government projects. Offices staffed by 
professional construction managers give us 
depth in key market areas of the country. 
If you're considering the design/construct team 
approach . . . give us a call. 

We Icnow construction 

C H . Leavell 
& Company 

13612 Midway Road, Suite 600 Dallas, Texas 75240 
A subsidiary of The Leavell Company 

DALLAS: (214) 233-8251 
LOS ANGELES: (715) 833-8642 
EL PASO: (915) 533-9511 

For more data, circle 45 on inquiry card 
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S p c a k m a n 

Balanced̂ Pressure Valve 
s t a n d s g u a r d o v e r s a f e t y , c o m f o r t a n d e c o n o m y 

Here's a new concept in design for single-handle controlled 
shower and shower/bath valves, developed especially for 
institutional, commercial or residential installations. The bene
fits will please you and your customers . . . at a price you 
can both live with! 

Speakman's Pressure Compensating Valve* protects against 
sudden, dangerous changes in water temperature due to 
pressure variation. As an added safety feature, water flow 
is automatically reduced to an insignificant trickle when either 
cold or hot water supplies are cut off completely. 

There's even less chance of scalding because the valve 
must be turned off in the cold position. Selection of desired 
water temperature must progress from cold . . . through 
warm . . . to hot . . . and back. 

Adjustable Temperature Limit Stop, an added safety feature 
(standard on all models), can be set to limit the temperature 

by restricting travel of the control handle. You get not only 
additional protection, but water and fuel conservation as well. 
Volume control is available on Sentinel Mark II, conveniently 
located on the face plate. 

Factory-sealed balancing module is easy to replace as inlet 
seals are located at the back where they can't bind. Long-
lasting ceramic valve module is also easy to remove and 
concealed stops are available. And for Back-to-Back instal
lations, a reversible supply requires only a simple reversal 
of the ceramic valve module. 

Combine the features of laboratory and field tested Sentinel 
Mark II with the traditional quality you get from Speakman. 
Then call your Speakman representative. He'll see you get 
the full story on all 32 models. Or write Speakman Com
pany, P.O. Box 191. Wilmington, Del. 19899, for free brochure. 

Patent Pending 
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Now, a quicker, 
cheaper, 
neater way 

standard 
details 
ona 
drawinĝ  
D r a w . 

Draw ihe standard detail on 
vellum. Or. type the notations you 
want added on regular paper. 

M a k e c o r r e c t i o n s . 

Make as many as yt)u like because you're 
working on a reusable original instead of 
the drawing. 

C o p y i t 

Just copy your standard detail or notations 
using the Xerox" machine (or other plain 
paper copier) which you have had the giunl 
sense \o stock with New 
SAGAStikybak™ 
Film. Remember, 
you can use your 
master again. 

M . 

Strip off the backing and lay the film down 
on the drawing. Pull it up and reposition it 
if you like; but after you burnish it down it 
won't curl, discolor, tear or any of those other 
things you may be used to with other film. 

O r d e r d i r e c t . 
It's cheaper and fa.ster than going through 
some specialty supply house. Every t>rder 
gets shipped out the same day (or, no later 
than the next day). Mail the coupon and see 
for yourself. 
(8) Rcyisicred irai lemark of Xerox Corp. 

^ 4 0 0 Shelard Plaza South' 
Minneapolis, Mina 55426 ' 

• I wan t to test it myse l f . Send me a F R E E . | 
8'/2 X I I sheet o f S A G A St i kybak™^Fi lm. -
M y p la in paper c o p i e r is a 

M o d e l 
hraml 

• Please send me m o r e i n f o r m a t i o n . 

M y a p p l i c a t i o n : 

N a m e 

Title 

C o m p a n v -

Dep t 

A d d r e s s — 

City 

State 
AR-8 

Z i p . 

For more data, circle 47 on inquiry card 
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F I X T U R E S / The l ine i n 
c l u d e s t o i l e t s , s h o w e r -
heads and faucets for lav-
a t o r i e s a n d k i t c h e n 
s inks—al l eng inee red to 
use less wa te r w i t h o u t loss 
o f e f f i c i e n c y . " W a t e r -
G u a r d " to i le ts , as an ex
a m p l e , w i l l f l u s h e f f i 
c ien t l y and pos i t i ve ly w i t h 
3 0 p e r c e n t less w a t e r 
than most c o n v e n t i o n a l 

to i le ts . The s i p h o n jet to i le t has a redes igned f l ush ing 
system based o n a n e w t rapway des ign that ensures 
pos i t i ve f l ush ing ac t i on w i t h less wate r . Des igned for 
res ident ia l , c o m m e r c i a l and ins t i tu t iona l use, the t o i 
lets are ava i l ab le w i t h r o u n d f ront or e longa ted 
b o w l s . • K o h l e r C o . , Koh ler , W i s . 

Circle i 12 on inquiry card 

C E I L I N G M O U N T AIR C L E A N E R / The uni t removes 
up to 92 per cent o f smoke 
and other a i r bo rne i m p u 
rit ies, m o u n t s o n the 

^ ce i l i ng , and operates very 
^ ^ ^ ^ ^ ^ ^ ^ ^ ^ q u i e t l y w i t h o u t s t r o n g 
. ^ ^ ^ B ^ l ^ drafts of air. The " C F Mark 

. ^ ^ j j ^ K , ^ ^ ^ ^ ^ ^ ^ ^ • I I I " is eng inee red a r o u n d 
H ^ ^ ^ ^ ^ ^ ^ 1 four c o l l e c t i n g cel ls 
are easi ly r e m o v e d and c l eaned . • Me ta l -Fab , Inc. , 
W i c h i t a , Kan. 

Circle 313 on inquiry card 

R O O F T O P H E A T I N G A N D C O O L I N G / A t w i n -
package system pe rm i t t i ng dua l - f ue l r oo f t op hea t ing 
and c o o l i n g for c o m m e r c i a l and indust r ia l a p p l i c a 
t ions o f fe rs hea t ing and /o r c o o l i n g by c o m b i n i n g 
three d is t inc t types of 7V2- and 10-ton un i ts : s ing le-
package c o o l i n g , heat p u m p e lect r ic h e a t i n g / c o o l 
ing , o r gas heat ing /e lec t r i c c o o l i n g . T w i n - p a c k a g e 
uni ts p r o v i d e 15- , 17V2- or 20 - t on capac i t ies . U s i n g 
a c o m m o n p l e n u m , these un i ts pe rm i t m u l t i - c o m 
pressor o p e r a t i o n , va r iab le rat io of hea t ing- to -
c o o l i n g capac i t ies , and s imp l i f i ca t i on of m a i n t e 
nance p rocedures d u e to mu l t i p l es of sma l l - capac i t y 
hea t i ng a n d / o r c o o l i n g uni ts. • Genera l Electr ic 
C o . , Lou isv i l l e , Ky. 

Circle 314 on inquiry card 

L O W - P R O F I L E L U M I N A I R E / Des igned spec i f i ca l l y 
f o r h i g h - l u m e n - o u t p u t , 
l o w - e n e r g y - u s a g e H I D 
l ight sources, this square 
d o w n l i g h t ( s i de -moun ted 
w i t h po le adaptors) is rec
o m m e n d e d w h e r e l i m i t e d 
l i gh t i ng and unob t rus i ve -

ness are in order . If m o r e l ight is needed , t w o can 
be m o u n t e d o n oppos i t e sides o f the p o l e , and a 
c luster of four gives a m p l e l i gh t i ng to an expans i ve 
area. L a m p i n g spec i f i ca t ions a re : 4 0 0 o r 1000 -wa t t 
m e r c u r y vapor , 4 0 0 o r 1000-wa t t meta l ha l i de , a n d 
2 5 0 o r 4 0 0 - w a n h igh-pressure s o d i u m . The " M a t a 
d o r " is cons t ruc ted of n o n - c o r r o d i n g , heavy-gauge 
a l u m i n u m . The ex t ruded lens f rame of a n o d i z e d a l u 
m i n u m is m o u n t e d w i t h a con t inuc jus p i a n o h inge 
and is fu l l y gasketed. The standard b a k e d - o n , mat te-
b lack , ac ry l i c ename l f in ish is guaran teed fo r f i ve 
years. • Jet-Phillips, H o u s t o n , Tex. 

Circle 315 on inquiry card 

more products on page 149 

For more data, circle 48 on inquiry card | 

Laundry 
Planning 

Hie 
Send for this free planning file 
with detailed information on 
MILNOR' laundry systems. 
Includes: 
• Description of laundry systems that 

save labor, fuel, water and money 

• Equipment specifications 

• Actual case studies 

• Laundry planning checksheets for 
various types of institutions 

P E L L E R I N M I L N O R C O R P O R A T I O N 

P. O. Box 398, Kenner, La. 70062 
(a suburb of New Orleans) 504/729-7381 

Sold and serv iced by leading 
independent dealers the wor ld over. 

Engineering Excellence in 
Laundry Equipment 

Check reader 
r - - response card today. - - n 

O^ELLCIVIN MIUNOR CORPORATION 



schools 

airports sports complexes 

BINKLEY 
versatile metal wall systems 
What types of buildings are built with Binkley Metal 
Wall Systems? Practically all types. What with 
15 different patterns, a host of colorful finishes — and 
systems such as "No Girt", "Quick Wall", "Explosive" 
"Fired Rated", "Acoustical" and the various con
ventional ones — it's no wonder so many people prefer 
the beauty, functional efficiency and VERSATILITY 
by BINKLEY. 
Engineering and Design services available. 
Write for new Architectural Design-Detail Book. 

THE BINKLEY COMPANY 
331 THORNTON A V E . / ST . LOUIS, MO. 63119 / 314-968-4750 

plants & warehouses 

shopping centers 

For more data, circle 49 on inquiry card 
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INTERIOR 
DESIGNED BY 
ARCHITECTS 
An Architectural Record Book 

Edited by Barclay F. Gordon, 
Associate Editor, Archi tectural Record 

Here in one volume are some of tfie 
best examples of architectural interiors, 
reflecting the increased interest in 
the archi tectural profession for this 
expanding area of pract ice. 
Taken together, the numerous i l lus
trations and detai led descr ipt ions 
constitute a visual and analyt ical 
definit ion of interior archi tectural 
design, 1968-1973. 
Designing for today and tomorrow as 
well is the theme, and the art icles 
abound in fresh, str ik ing, imaginative, 
and innovative ideas for both new 
construct ion and renovations. 
256 pages • 9" x 12" • 800 illustrations 

Mail Coupon Below for 10-Day 
Free Examination 

ARCHITECTURAL RECORD 
1221 Avenue of the Amer icas. 
New York, N.Y. 10020 
Please send me Interior Spaces De
signed by Architects (002220-8) for 
10 days' free examinat ion. At the end 
of that t ime I wil l remit $22.50, plus 
local tax, postage, and handl ing, or 
return the volume without obl igat ion. 
This offer good only in the U.S. and 
subject to acceptance by f^cGraw-Hill. 

Print Name 

Street Add ress 

Ci ty 

S t a t e Zip 

PAY NOW AND SAVE MONEY! 

Remit in full wi th this order, plus local 
tax, and McGraw-Hi l l pays all postage 
and handl ing costs. Return book in 10 
days for full refund if not complete ly 
satisf ied. 23-K130-4000-3 

P R O D U C T REPORTS continued from page 147 

SOLID PLASTIC TOILET SEAT / The n e w seat fea

tures larger ins ide d imens ions for c o m f o r t and swept -

back l i d w i t h in la id b u m p e r for easy c l e a n i n g . 

Scratch-resistant and unb reakab le , the seat instal ls 

f r o m a b o v e the l x ) w l w i t h a " t o p - t i g h t e n i n g " h inge 

that is bar- less and to ta l l y c o r r o s i o n f ree. A v a i l a b l e 

in a c o m p l e t e range of b o l d shades and f ix ture-

m a t c h i n g co lo rs , the seat carr ies a f ive-year w r i t t en 

guaran tee . • Bemis M f g . Co . . Sheboygan Falls, W i s . 

C/rc7e 316 on inquiry card 

ARCHITECTURAL LANTERNS / The l ine consists of 
spheres, cubes , cy l i nders 
and e l l i pso ids , in a large 

^ I se lec t ion of d i f fuser sizes 

p J I co lo rs , p lus w h i t e , 
c lear , s m o k e d o r b r o n z e . 
Cast a l u m i n u m lumina i res 
are incandescent or mer
cu ry vapor , and i nc l ude 
w h i t e d i f fuser uni ts . Lan
t e r n s a r e a v a i l a b l e 

m o u n t e d o n scu lp tu red l am ina ted w o o d po les, or o n 
r o u n d o r square me ta l poles. A c h o i c e o f va r ious 
c o n f i g u r a t i o n s u p t o f i v e u n i t s p e r p o l e is o f 
fe red . • m c P h i l b e n L igh t ing , M e l v i l l e , N.Y. 

Circle 317 on inquiry card 

FLOOR BOX / The b o x , ava i l ab le in b o t h sha l l ow 

and d e e p styles, w i l l ac

c e p t a w i d e v a r i e t y o f 

s tandard short strap s ingle 

r e c e p t a c l e s , a b o v e t h e 

f loor f i t t ings and carpet 

f langes. The box w h i c h 

c o n f o r m s to Federal Spec

i f i ca t ion W - C - 5 8 3 b , t ype 

I I , Class 2 , has a th readed 

co l l a r that p rov ides a tota l 

• Ha rvey H u b b e l l , Inc. , up . ad)us tment V2 i n . 

Br idgepor t , C o n n . 

Circle 318 on inquiry card 

HEAVY DUTY SWITCHES / " M o n u m e n t a l " 

I s w i t c h e s a r c l u r n i s h e c l 

I w i t h ,1 n e w K dcs iuncd all 

î -̂ N ^ ^ ^ B l>i'>'i''c' b a c k w i r i n i ; c l a m p 

a s s e m b l y . B e c a u s e t h e 

L ^ ^ ^ ' l o c k i n g m e m b e r o f t h e 

r ^ y ( l amp is extcTnal rather 

^ than i n te rna l , the instal ler 

can q u i c k l y pos i t i on feed 

w i res and can see that they are p roper l y c l a m p e d . 

They are ava i l ab le toggle or key -opera ted in 15 or 2 0 

a m p , 1 2 5 / 2 7 7 vo l t rat ings and s ing le po le t h r o u g h 

f o u r - w a y types. • Sierra Electr ic, G a r d e n a , C a l . 

Circle 319 on inquiry card 

FIRE SIGNALING SYSTEM / Des igned for insta l la

t i on in ex is t ing bu i l d i ngs 

or in n e w bu i l d i ngs under 

c o n s t r u c t i o n , the system 

prov ides fo r : swi f t de tec

t i o n o f b e g i n n i n g f i res; 

v o i c e a n d t one s ignal p u b -

l i c a d d r e s s c o m m u n i 

ca t i ons ; t w o - w a y d e d i 

ca ted te lephone system to p e r m i t f i re f ighters a n d 

other au tho r i zed persons to c o m m u n i c a t e b e t w e e n 

upper f loors and the g r o u n d f loor c o m m a n d c o n s o l e ; 

au toma t i c interfaces w i t h hea t ing , ven t i l a t i ng a n d air 

c o n d i t i o n i n g e q u i p m e n t for s h u t d o w n ; au toma t i c i n 

te r fac ing w i t h e lec t r i ca l l y ac tua ted d o o r locks ; c o n 

t ro l of e levators . The conso le , w h i c h can be d e 

signed e i ther as a w a l l m o u n t e d o r f ree-s tand ing un i t , 

is m o d u l a r t o p e r m i t e x p a n s i o n o f t h e s y s 

t e m . • A D T Secur i ty Systems, N e w York C i ty . 

Circle 320 on inquiry card 

more products on page 185 

For more data, circle 50 on inquiry card % 

mm 
i O M M A N D ^ A I R E 

. . . a self-contained 

Heat Energy Recovery System 

which utilizes the water-to-air heat 

pump principle for economical 

year round climate control. 

It is a self-contained unitary module. 

factory assembled, with no separate 

coils or costly inter-connecting 

piping or wiring. 

The COMMAMD-AIRE H E R S 

is available in vertical, horizontal 

and console models ranging in size 

from % to 25 ton capacities. Only 

COMMAMD-AIRE products 

feature the exclusive patented high 

efficiency Tube-ln-Shell Condenser-

Chiller which provides maximum 

efficiency at less GPM. 

COMMAFSD-AIRE is a pioneer 

in the development of modern 

climate control systems, having 

been one of the first companies to 

develop and introduce the energy-

saving heat p u m p concept. And 

they were the first to design and 

promote down discharge rooftop 

equipment. 

COMMAMD-AIRE CORPORATIOM 

has been working for over 19 years 

to bring you " tomorrow's air 

condit ioning" today! 

COMMAND-AIRE is proud to have 

been selected to fumish the H E R S 

climate control units for the 

Westminster High School which is 

featured in this issue of The 

Architectural Record. 

For additional 
information contact 

your local 
COMMAND-AIRE 

representative, or call: 
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Power Windows 
We make glass with muscle. To put power in 
your windows. Power to curb the power of 
the sun. And the co ld. And noise. Power to 
sl ice a big hunk out of HVAC costs, and 
energy costs, every day, f rom now on. 

Check to see how well our power windows 
work. See our catalog in Sweets: 8.26/CE. 
For further facts, answers and planning as
sistance, ask your local C-E Glass repre
sentative. Or wr i te us: C-E Glass, 825 Hylton 
Road, Pennsauken. N.J. 08110. (609) 662-0400. 

Polarpane Insulating Glass Units 
. . . So you don't have to watch all your 
heat go out the window. 

Available in a wide selection of pattern, clear 
or t inted glass; annealed and tempered. 
Hermetical ly sealed in moisture-free con
struct ion. 5 and 20 year warranties. 

Polarpane Sun Control Units 
. . . ideal answer to a glaring problem. 
Adjustable for privacy. 

Rotating V e n e t i a n bl ind between sealed lites 
for full control of sunlight and glare as well 
as outside view. Blinds stay dust and mainte
nance-free. Excellent temperature and sound 
insulating character ist ics. 

Polarpane Sound Control Units 
. . . So you can hear yourself think 
without tractor-trailers, jets, assorted 
motor bikes and missing mufflers. 

Basic unit shuts out as much noise as a 
6-inch concrete block wal l . Higher STC rat
ings available. .48 U value. Choice of such 
prestige customers as the Marriott Corpora
t ion for their luxurious faci l i t ies at Chicago 
O'Hare, Dulles, Miami, Kansas City and St. 
Louis International Airports. 

G L A S S 
C O M B U S T I O N E N G I N E E R I N G , I N C . 

For more data, circle 51 on inquiry card 
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sterner custom lighting. Next time your imagination runs away with you, we'd like to tag along. 

There's nothing we like better than accepting the challenge of turning your lighting concepts 
into reality. 

The lighting fixture shown above, built for the New York State Theater at Lincoln Center, is a 
prime example. The architect, Phillip Johnson & Associates of New York, supplied the original 
lighting design ideas.and we delivered a quality-built system that included everything from the 
chandelier in the theater to the submersible floods in the fountain. 

In addit ion to our cus tom design capabil it ies. Sterner offers a l ighting l ibrary of outstanding 
f ixtures... plus the expertise of our Simes and Infranor Divisions to help solve specialty lighting and 
floodlighting problems. 

STERNeR 
LIGHTING SYSTEMS 
INCORPORATED 
Winsted. Minnesota 55395 
612-485 2141 

For more data, circle 52 on inquiry card 
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To move kids 
through a maze, 
it takes a system. 

A total signage system. Like this one 
at Edgeworth Elementary School in 
Edgeworth. Pennsylvania: raised 
metal letters at all building en
trances: floor plan maps; stairway 
and corridor signs; and individual 
room signs. 

Graphically, the system is highly 
visible and is coordinated as to letter 
style and colors. Above all. it is 
extremely functional. And flexible; 
individual signs may be exchanged 
on short notice, if room functions 
are changed. 
Mischief-resistant signage 
Virtually all of the interior signage at 
Edgeworth School is NOMAR" 
fiber-reinforced polyester. It is 
highly resistant to scratches, chemi
cals and solvents because the 
graphic image is sandwiched into 
the fiber and plastic. NOMAR is 
also ideal for exterior use since it is 
unaffected by wind, weather and 
ultra-violet rays. Any image in any 
color can be reproduced in NOMAR 
from camera-ready art. 
How we work with you 
Our staff at Matthews can begin 
working with you as early as your 
blueprint stage—or at any building 
phase thereafter. Based on your 
requirements, we develop a total 
signage system for your approval. 
We then fabricate and install the 
entire system, interior and exterior. 
Our design and fabrication facilities 
encompass every type of architec
tural signage. 

Matthews. For total identification 
systems that keep people moving. 
Write for our comprehensive cata
log: Jas. H. Matthews & Co., 1315 
West Liberty Avenue, Pittsburgh, Pa. 
15226. 

Edgewor th E lemen ta ry Schoo l 
Quaker Val ley S c h o o l Distr ic t 
A rch i tec t : 

N. John Cunzolo & Associates. Pittsburgh. Pa. 
Genera l Contractor : 
Massaro Corporation. Pittsburgh. Pa. 

mil M A T T H E W S 
Ident i f ica t ion S y s t e m s 

For more data, circle 53 on inquiry card 
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T a k e it f r o m D a v e L e n n o x 

N O W , Y O U C A N 
D E S I G N Y O U R 
O W N 

N I F T Y 
W E A T H E R M A C H I N E . 
The new Lennox DSS1 system lets you design your own single zone 
HVAC package, For commercial rooftop installations, it offers 
extraordinary flexibility... efficient operation and service... 
exceptional energy savings.,. and consequent cost savings. 

Here ore a few of the many DSS1 options that give you the 
right size, right energy, right cost for your application. 
• Dual range selection (26 8c 30 ton cooling; up to 770,000 Btuh 

heating). 
• Two-speed, first stage compressor saves energy 
• Heat recovery package (allows recovery of heat from refrigeration 

in supermarkets and restaurants; controls humidity without losing heat). 
• Power Saver™ package (allows use of outdoor air for cooling). 
• Power Saver II™ package (allows recovery of heat from lighting). 
• Return air fan and exhaust fan (allows finer air balance). 
• Electric heat (oil, gas &. hot water systems at your option). 
• Solid state, energy-saving control system. 

Get the facts. Find out how you can design your own heating and air 
conditioning package with our new, unique single zone system: the DSS1. 
Write: Lennox Industries Inc., 574 South 12th Ave., Marshalltown, Iowa 50158. 

LENNOX, 
AIR CONDITIONING • HEATING 

Nifty p r o b i e m - s o t v i n g i d e a s f r o m L e n n o x . 
For more data, circle 54 on inquiry card 



  

 

23mS lb/ft 35 lb I ft 22.7 lb I ft 

Cold formed welded square tubing weighs less than W shape or pipe 
structural columns. And you get greater yield strength at no extra cost. 
Shouldn't you be specifying square tubing for your structures ? 
we produce cold formed welded steel tubing in more 
sizes and wall thicknesses than anyone in the industry. 

RECTANGULAR: 
3" X 2" X Vis" to 20" X 12" X Vz 

S Q U A R E : 
2" X 2" X ^16" to 16" X 16" X V2' 

request 
our new 
bulletin 
no. 106 
for facts 

and figures 

WELDED TUBE COMPANY OF AMERICA 

2400 S. WECCACOE AVE. 
PHILADELPHIA. PA 19148 (215) 336-2000 

1855 EAST 122ND STREET 
CHICAGO, IL 60633 (312) 646-4500 
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The all new tortoise-and-hare roofing concept 
The concept. 
When a tortoise comes from the "factory" its roof is a 
single weatherproof system. Like the tortoise's shell, 
Parma Roof is a strong, long-lived single weatherproof 
system. It's factory constructed, factory quality con
trolled and it arrives on-site as composite panels. Panels 
that literally zip together to form a smooth, uninter
rupted, tough weather shield. 

Because it's a composite dry roof system, it goes to
gether rabbit fast: faster than field-built-up roofs. And 
it goes up in all types of weather. 

The product. 
The interior face of Parma is steel. The insulation core 
is high density isocyanurate foam. The exterior face is 
a Hypalon* membrane, factory-laminated to steel. 

There are no exposed metal surfaces or fasteners. 
The unique zipper closure provides a positive seal with 
no mastics or sealants. Panels, joints and flashing are 
actually heat-welded together and become a single unit. 
Yet panels "float" independently under expansion and 
contraction. And a Parma Roof weighs almost 80% less 
than conventional field-built roofing. 

The tests. 
Parma Roof has been scrupulously tested for conform
ance with current roofing product standards. The test 
results proved that Parma is a match for the toughest 
building codes. In addition, Parma Roof has a U factor 
of .09 with .05 U factor obtainable. 

All test results were substantiated by an independent 
laboratory and are available upon request. 

The benefits. 
Parma simplifies your job. Just specify live load, joist 
spacing and trim preference. Parma, will arrive as you 

specified it, ready to install. Plus you get the reassur
ance of single source responsibility for total roof per
formance. 

Parma conserves energy. Very often the size of heat
ing and cooling equipment can be scaled back because 
of Parma Roof's efficiency. In terms of Life-Cycle 
Costing, Parma keeps bad weather out, conditioned air 
in so long-term energy costs go down. 

Parma lasts and requires virtually no maintenance. 
Weather can't hurt it. Foot traffic can't hurt it. The 
Hypalon® membrane actually gets tougher with age. 
Costly call-backs are eliminated. 

You owe it to yourself and the people you serve to 
learn more about long-term economies of Parma Roof. 
Mail the coupon today. 

All things a roof has never been before. 

Compos i t e Systems • A Div is ion of Star Manu fac tu r ing Co . 
Dept . AT-85 . Box 94910 • O k l a h o m a City, O k l a h o m a 73109 
Send me the fu l l Parma Roof s tory plus Design and Spec i f i 
ca t ion Kit. 

Name . Tel . 

T i t l e . 

C o m p a n y . 

Add ress _ 

Ci ty . .S ta te . .Z ip . 
Parma is a Trademark of Star Manufacturing Company — patent 
applied for. 
Hypalon" is a Registered Trademark of I.E. duPont deNemours 
& Co. (Inc.) 
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O n e o f t o d a y s s m a r t 
n e w c r e a t i o n s c a n s a v e t h i s s t o r e 

$ 1 2 ^ 0 0 i n l i g l i t i n g . 

Automatic Energy Control from 
Wide-Lite is one beautiful example. 

With a typical HID lighting system* 
AEC can save over 4 0 0 . 0 0 0 kilowatt hours 
and $ 1 2 , 0 0 0 for each and every relamp 
interval. This means savings from 157o 
to 257o for most commercial installations. 

Why.'' Because AEC maintains 
constant level illumination — so you won't 
have to pay for higher initial footcandles to 
meet the specified minimum as lamps age. 

And how does Automatic Energy 
Control work.'' 

It all starts with a photocell sensor 
which simply reads illumination levels. 

Then the AEC system converts this 
reading into a signal which alters power 
input. Thanks to our special dimming 
ballasts which continuously and automati
cally adjust lamp lumen output to maintain 
a predetermined value. 

So, as lamp lumen depreciation 
lowers illumination. AEC automatically 
compensates by increasing lamp power. 

Or if ambient daylight increases total 
room illumination. AEC automatically 
compensates by reducing lamp power. 

The result is that you get only the 
amount of light you need. And pay for only 
the amount of light you need. 

Of course, we recommend you use 
our dustproof luminaires as part of your 
AEC system to keep maintenance costs at 
a minimum. 

We also recommend you write for our 
brochure that details how AEC can save 
on any indoor lighting project you may have. 

It shows how fantastic you can look 
with our smart new creation. 

Speara V RfRrcssed 
l.uminaire 

         
       

         
        

          
           

       
        



IF YOU'RE PLANNING A BUILDING, 
AMERICA'S ENERGY CRISIS JUST 

HAVE BECOME YOUR BIGGEST 
Here's an actual case study of 

a proposed Duilding: 
ORIGINAL DESIGN: 

' 2 0 story building 

• 3 0 M 0 0 s ( ^ f t 

•1st year cash flow-$125,675 

' G a s and electric energy 

•Absorption water chiller 

•507o Glass 

•Insulated clear glass 

• 4 watts/sq. f t lighting intensity 

• E a s t / W e s t primary exposures 

• G * Insulation 

Double duct air conditioning system • 18 C F M / p e r s o n ventilation 

ATRACE analysis showed the effect the 
following alternatives have on cashflow* 

%J -Casn flow values apply onl ly to Ihis sludy 

TRACE said:'Change from clear glass to 
reflective glassf 

m 
The result: 
A12.1${ cash flow 
increase. 

11 

TRACE said:1ncrease insulation 
by 3*and reduce energy costf 

The result: A 27?! cash flow 
increaseJ3/395 

TRACE said:'Change the type of energŷ  
used for heating.'' 

The result  
A4.r/ cash flow increase J5,135 

TRACE8aid:*Change the amount of glass 
from 50% to 207o and reduce 
energy cost." 

The result: 
A18.55! cashflow 
increase..«932 

12 

TRACE said:'*Decrease intake of outside air 
ftomlScfm/persontocode... 
ZBcfrn/person^ 

The result: 
Al.8% cash flow increase..?2,0ei 
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m 
PROBlfM.. 

But there's a new computerized analysis program 
from Trane that can help you. It's called TRACE 
.Jrane Air Conditioning Economics. 

Before you designyour next buildinglRAOE can evaluate 
thousands of desian variables that can effect energy 
consumption and ouilding cashflow. 

TRACE said: In this case change from an 
absorption water chiller to a centrifugal 
water chiller/ 

The result: 
Al.9% cash flow increase J2,348 

TRACE said:̂ ^Change from a double duct 
to a variable airvolume system! 

The result: 
A9J7o cash flow incrBase...^ll449 

TRACE said:'fasider decreasing the 
lighting intensity] watt/sq.ftf 

Ths rGSult' 
AZ25! cash flow increaseJa089 

TRACE said: 'Rotate the building by 90" 
to change solarexposure.' 

The result: 

10 

 
A S m cash flow 
increase. 

13 

In this case study... 
The total net increase in cash flow was 
W 4 or an increase of 36.4%. 

An annual utility cost savings of ^83,354. 
Based on current rates. 

Let TRACE help you increase the profits onyour next 
building. Gall yourprofessional engineer,your nearby 
Commercial Air Conditioning Division District Office, 
or send us the coupon for more inftnn3tion.̂ Jgŷ yŷ  ' 
The Trane Company, La Crosse, Wise. 54601 ^ « / y f comiTioitme 

Name 

Company. 

A d d r e s s _ 

City State. Zip. 
In Canada, contact Trane Co. ol Canada, Limited. 401 Horner Ave.. Toronto. Ont. 
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W i n d o w s l i o p p i n g 
f o r e n e i ^ y 

c o n s e r v a t i o n . 
A guide to essential features of high-performance 

environmental windows for new or replacement installations. 
Because many aluminum windows look pretty 
much alike, it's not instantly apparent what stand
ard of performance they are capable of providing. 
Also, because they ordinarily have no highly visi
ble trademark, it's difficult on installed windows to 
determine who the manufacturer is. 

     

   

    

     

      

  
 

By all standards of comparison, we know you'll 
f ind that DeVAC high-per formance aluminum 
windows more than meet the measure of every 
benchmark of quality. 

How to identify a genuine 
DeVAC window. 

DeVAC windows are constructed of special 
temper treated prime aluminum alloy. The 
weatherstripping is dense. DeVAC glazing has 
a re-usable wrap-around channel with sealed 
corners, and inspected glass. Air infiltration is 
less than .15 cubic feet per minute per lineal foot 
of crack at a wind speed of 25 miles per hour. 
This is up to 5 times better than industry stand
ards. DeVAC windows resist 8 inches of rainfall 
per hour with 50 mile per hour wind. This high 
resistance to water is the result of DeVAC's pat
ented weep flap design. DeVAC windows use a 
patented non-structural Thermo-Barrier to split 
the frame, and wide air space dual glazing to 
cut heat loss/heat gain and conserve energy. 
DeVAC windows are unconditionally guaranteed 
in writing for 10 years. 

For further information, or a free analysis of 
your windows —including a scientific measure
ment of air infiltration—call or write DeVAC, Inc., 
10130 Highway 55, Minneapol is, Minnesota 
55441. Phone 612/545-0241. 

We've mode a science of making windows. 

DeVAC 
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Project: Guardian Bank, Pinellas Park, Florida Architect: Robert Bemzott 
Fabricator: J-C Products Corporation Applicator: Midway Glass Company 

Project: Professional Building for Stebbins & Scott, Fort Pierce, Florida 
Architect: Stebbins & Scott, A,I.A. Fabricator/Installer: Construction Specialties, Inc. 

Strength and 
durability make 
Alcoa EZ Wall an 
excellent choice 
for facing or 
refacing. 
Why settle for less? 
You already know how EZ Wall 
brightens up facades, accent panels 
and fascia. How compatible it is with 
other building materials. Now let's 
concentrate on what EZ Wall can do 
for your budget. 
You can put Alcoa® EZ Wall over an 
existing wall as easily as any paneling 

and get an unusual vertical effect that 
enhances the height of the surface. 
Because of its configuration and 
thickness, denting and scratching 
resulting from vandalism, installation, 
etc., are minimized. You can even use 
EZ Wall to create a smashing interior 
wall in a reception room. 
And Alcoa EZ Wall has some 
additional advantages: 12-inch 
coverage per panel eliminates extra 
vertical joints required in metal wall 
systems with shorter coverage. It can 

be provided in lengths up to 44 ft. 
eliminating horizontal joints in many 
three-story applications. EZ Wall is 
designed to provide for thennal 
expansion and field tolerances. It's the 
only metal wall system of its kind 
available in acrylic, fluoropolymer 
enamel, anodic or Duranodict finishes. 
And now it offers a new option: EZ 
Wall also comes in an insulated 
version that provides a curtain wall. 
Tell us your needs. At nominal 
charges, we can custom-design 
extrusions to accommodate a variety 
of building panels. And we can give 
you the benefit of our long experience 
with wall systems, industrial roofing 
and siding, finishes and low-, 
middle- and high-rise building 
problems. For more information, write 
Aluminum Company of America, 
1230 Alcoa Building. 
Pittsburgh, PA 15219. 

tTrade Name 

Change for the better with 
Alcoa Aluminum 
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SYMONS SOLUTIONS: Help architects 
to create unique and dramatic concepts in 
enduring concrete. 

The towering, twisted co lumns 
of Beth El—inspired by the 
biblical "Tent of Meeting". 

It would be hard to imagine support 
columns more graceful than the four 
wh ich suppor t Det ro i t ' s remarkab le 
Temple Beth El. 

Or to imagine columns more difficult 
to form. 

Designed by world-renowned Minoru 
Yamasaki & Associates, the Temple's 
sweeping use of concrete sends columns 
twisting skyward to a height of 90 feet 
in a unique parabolic curve. 

"Symons did an excellent job of this 
very complex, tight-tolerance forming 
task," reports Top 400 contractor A. J. 
Etkin. "Their custom forms produced a 
beautiful f inish." 

For full information, write for Case 
History No. 109. 

Symons Plast ic and F iberg lass 
Form Liners ach ieve spec ia l 

architectural sur faces . 

Now you have the freedom to create 
unique surface patterns, or unusual tex
tures in your next design. 

Because Symons will furnish econom
ical custom plastic or fiberglass liners 
designed to achieve desired effects. 
There is a wide variety of standard tex
tures available and, they can be formed 
into an almost unlimited variety of shapes 
and textures. 

For more i n f o r m a t i o n , w r i t e for 
"Symons Custom Made Architectural 
Form Liners". 

  

 

Flexible E las tomer ic form liners 
offer excel lent reproduction 

in a wide variety of 
standard sur face textures. 

There are 24 standard surfaces—in 
the Symons E las tomer ic l ine—from 
weathered barnwood to fractured fin. 

S Y M O N S 

Plus an endless range of custom possi
bilities. Beautiful effects can be achieved 
in both p re -cas t and cas t - i n -p lace 
concre te . 

Because they're so versatile, Symons 
Elastomeric liners give architects total 
freedom in designing distinctive surface 
finishes. 

Because they're so durable and flexi
ble, contractors can reuse them hun
dreds of times at a very low cost per use. 

Write for more information on Symons 
Elastomeric Form Liners. 

Symons offers a complete line 
of concrete care c h e m i c a l s to 

protect your designs. 

From s ta r t to f i n i s h , S y m o n s 
MagicKOTE® chemicals help provide the 
clean, stain-free concrete surfaces you 
create and specify. 

From MagicKOTE® form release to 
curing and hardening agents, and ACS 
sealers that continue to shield your de
signs against dirt, moisture, rust, hydro
carbon emissions, efflorescence and 
fungi. (Even graffiti can be cleaned off.) 
Symons has a complete package of 
chemicals to preserve your concrete de
sign. 

Write today for information on Symons 
Chemical Products for Concrete Care. 

Please send me material checked. 

• Case History Report 109 
• Custom Form Liners 
• Elastomeric Form Liners 
• Concrete Care Products 

Name 

Title 

Company 

Address 

City State Zip 120 

W h e n w e p r o m i s e a s o l u t i o n ^ y o u $ e f a s o l u t i o n . 
118 E a s t T o u h y A v e n u e , D e p t . 7 5 2 2 , D e s P l a i n e s , I l l i n o i s 6 0 0 1 8 , 3 1 2 / 2 9 8 - 3 2 0 0 

For more data, circle 6 / on inquiry card 
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Today's mail developers have one less 
concern with Aerof in Coil Custom Climate 

Type C 
chilled water 

cooling coil 

Marshall Field & Company/Sears, Roebuck and Co. are two of the ma/or 
sfores in Hawthorn Center. The buying-decision of heat transfer coils may not 
rate the highest priority. But Aerofin's 50 years of engineering capability gives 
you a head start on cost-conscious mall heat ing/cool ing. Example: Hawthorn 
Center, New Century Town, Vernon Hills, III. 140 shops radiate from a central 
court (114,000 sq. ft. of enclosed courts) in a 1,400,000sq.ft. overall center. Our 
fan/coi l system technology ranges from malls to "mi le-h igh" office buildings 
—boi ler preheat to advanced heat recovery design. For technical help in these 
trying times, try calling Aerofin offices in Atlanta, Boston, Chicago, Cleveland, 
Dallas, Los Angeles, New York, Philadelphia, San Francisco, Toronto, Montreal. 

^ 'fnn-FIhi CORPORATION 

Aerof in is so ld only by nat ional ly adver t ised fan manufacturers . Ask for l ist. 

PROFESSIONALS AT WORK 

Architect: Loebl, Schlossman, 
Bennett & Dart, Chicago, il l. 
General Contractor: Inland-
Robbins Construction, inc., 
Elk Grove Village, III. 
Consulting Engineers: Herman 
Blum Consulting Engineers, Inc., 
Dallas, Tex. 
Mechanical Contractor: 
Advance Heating & Air 
Conditioning Corporation, Elk 
Grove Village, III.   



HamN 
T O S A V E 

M O K T H S , 
V U U R A F T 

T H E d a y : 

In June 1974. Pankow 
Construction Company 
needed to begin erection 
of the structural steel 
framing for the Penn-Can 
Shopping Mall in Cicero, 
New York. 

The plans called for 
both steel joists and wide 
flange beams. 

Pankow had no problem 
getting the joists. But then 
they got some bad news 
about the beams. Steel 
mills were back ordered, 
and could not supply them 
before the first quarter 
of 1975. 

A costly delay stared 
Pankow right in the face. 

So Pankow and the de
sign team including 
McLean Steel of Hayward. 
California, redesigned the 
structural framing to use 
Vulcraft open web joist 
girders, for both floor and 
roof, to replace wide flange 
beams. 

Vulcraft joist girders 
were chosen for a number 
of reasons. 

They could be quickly 
and easily designed to take 
the place of beams. 

Vulcraft could deliver 
them fast. 

And Vulcraft joist 
girders were competitively 
priced. 

The change to Vulcraft 
joist girders enabled 
Pankow to finish the 
structural framing right 
on schedule. 

Vulcraft joists and joist 
girders had saved the day. 

And they can do the 
same for you. 

For more information, 
just contact your local 
Vulcraft representative. 
Or write Vulcraft, P.O. 
Box 17656, Charlotte, 
North Carolina 28211 for 
vour Joist & Joist Girder 
Guide. Or call (704) 
366-7000. 

It could make your day. 
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Wide spacing of deep steel joists 
f6'8 "in floors and 7 '6 "in roofs) 
resulted in stiffer floor system and 

saving in the cost of joists. 

Vulcraft steel joists and joist girders 
allowed for simple and fast column 

connections. 

foist girder design flexability provided 
for a wide range of load support, from 
normal roof loads to heavy mechanical 

equipment loads. 

VULCRAFT 
A Division of Nucor Corporation 

Owner: Penn-Can Shoppin>j Mall Genunil Contnictor: Pankovv Con.srruction Company. Altadt-na and San Franci.sco. California. Seattle and Honolulu Architect: Welton Becket & Assoc.. Los Angeles 
Structural Engineer: Johnson & Neilsen. Los Angeles Steel Framinfi System: McLean Steel. Hayward. California Steel Fabricator and Erector: Rebco Steel Corp.. Niagara Falls. New York 
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Insurance: How high is up? 
A s your insurance cos ts soar, Shand, Morahan 
invites you to look beyond the major insurer. 

Since the announcement of tr iple-digit premium increases 
for Professional Liabil ity coverage, many architects and 
engineers are discovering the advantage of Classic Coverage 
offered through Shand, Morahan & Company, the nation's 
second largest underwri ter for this type of insurance. 

Rather than dictat ing blanket increases for blanket 
coverage, we have the t ime and flexibi l i ty to tai lor your 
coverage and premium to your exact exposure. 

Classic Coverage is tuned to today's court costs, court 
decisions and escalating claims and settlements, with l imits 
to $10 mil l ion. You can even coyer prior acts with new, 
higher limits. It's a plan in which you can have total confidence. 

When do you renew this year? Ask your broker or agent 
now for the Shand, Morahan & Company bid. 

It may br ing your costs a little closer to earth. 

T h e C l a s s i c C o v e r a g e . 

Shand, Morahan & Company, Inc. 
801 D a v i s S t r e e t E v a n s t o n , IL 6 0 2 0 1 3 1 2 / 8 6 6 - 9 0 1 0 
C a b l e S h a n m o r T e l e x 7 2 - 4 3 2 8 

For more data, circle 63 on inquiry card 

MARIN COUNTY EXHIBIT CENTER . . . SAN RAFAEL, CALIFORNIA 

The designers... Taliesin Associated Architects 
of the Frank Lloyd Wright Foundation 

The foundation . . . INTERFILE 
The Exhibit Center, when completed, will reflect the style and in
fluence of the famous architect. Consulting Foundation Engineers 
Lee and Praszker. San Francisco. California specified a boldly 
imaginative foundation system for the Center. It is the INTERFILE 
cast-in-place concrete pile. Economical, easy to install, the INTER-
PILE system can lower your foundation cost, too. Let us tell you 
how in our new illustrated brochure. Write today. 

I N T E R P I L E 
1204 Richards Center • New Orlearrs, La. 70112 • Tel. (5041 522-7157 Cable: Interpile 

Licensees in Chicago • Jackson. Mo. • Miami • Minneapolis • New Orleans • New York • Portland, Ore. • San Francisco 
"Servicemark and trademark of INTERPILE USA, Inc 

For more data, circle 64 on inquiry card 
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SCREWED DOWH DECK 
a c h a n g e t o t h e b e t t e r — T e k s ® s e l f - d r i l l i n g f a s t e n e r s 
greater reliability 
When you specify that metal deck will 
be fastened with Teks self-drilling fas
teners you're dealing with a known 
quantity. You know the shear strength, 
the pull-out strength and the tensile 
strength of every fastener. 

more consistent 
performance 
Every Teks fastener that's driven into 
the deck generates the same high 
degree of holding power. You are not 
relying on the "touch" or skill of an 
operator to determine the strength of 
the fastening. There's just one consist
ently strong fastening after another. 
There are no burn-throughs or weak 
spots. With Teks fasteners, not only 
do you get quality performance, you 
get quality appearance. 

economy 
Deck fastening is fast and easy with 
Teks self-drilling fasteners and clean 
up time is cut way down. Because 
Teks fasteners never bum through or 
mar the deck, there's never any need 

to erect scaffolding and repaint the 
undersurface. No expensive equipment 
is needed to drive Teks fasteners, either. 
All that's required is a conventional 
power screwgun and an electrical 
power source. And. because no special 
skills are needed, you have much 
greater crew flexibility. 

strength 
Under severe loading conditions, a 
Teks fastener allows the distribution 
or averaging of shear loads throughout 
the entire deck, providing an effective 
diaphragm. The brittleness and rigidity 
of a weld does not permit shear 
movement. As a result, sequential 
popping or "domino" type failures can 
occur. 

a simplified 
fastening operation 
Drilling through steel up to one-half 
inch thick. Teks decking fasteners 
handle almost any bar joist and struc
tural application. A Stitch Teks has 
been developed specifically for the 
quick, secure fastening of hard-to-
weld sidelaps. And. when the job is 
completed, inspection is a simple 
matter of looking to see that the fas
teners are there. This can be done as 
easily from below the deck as from 
above. 

Change to the better way—specify 
Teks self-drilling fasteners for your 
next deck. Send for diaphragm charts 
and our new catalog. 

B U I L D E X 
A DIVISION OF ILLINOIS TOOL WORKS INC. 

801 N. HILLTOP DRIVE / ITASCA. ILLINOIS 60143 / TELEPHONE 312/773-9200 

In Canada: Buildex Division. Canada ITW Limited 
67 Scarsdale Rd. • Don Mills, Ontario M3B2R2 

"Neww concepts in const ruc t ion fas ten ing . "® 

For more data, circle 65 on inquiry card 

Approvals: I C B O approved for dia
phragm action in securing steel deck. 
Report No, 3056. Factory Mutual ap
proved for securing steel deck in 
Class 1 insulated roof. Serial No. 
21158. 

 



THE P R O B L E M : S A V E E N E R G Y A N D K E E P T H E V I E W . 

T H E S O L U T I O N 

1 

Owner: Weyerhaeuser Company, Tacoma, Washington. Architects: Skidmore, Owings & Merrill, San Francisco, California. 
Building Contractor: Swinerton & Walberg, San Francisco, California. Glazing Contractor: Cobbledick-Kibbe Glass Co., Oakland, California. 
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w n s 
WEYERHAEUSER EmOYS WINTER HEAT, 

SUMMER SHADE. 
When the Weyerhaeuser Company decided to build 
their worldwide headquarters in Tacoma, Washing
ton, they wanted their new building to be a model 
of energy conservation. At the same time, they 
wanted to open the interior to the natural beauty 
of the site. 

These somewhat contradictory objectives were 
solved by designing a low-profile structure with ex
tensive overhangs. And by specifying LOF's heavy-
duty clear glass. Together, they minimized solar 
heat gain in the summer and maximized the entry 
of solar heat during the winter. 

This solution was not only beautiful but so 
energy-efficient that the Weyerhaeuser Building 
won a 1973 Energy Conservation Award in the 
commercial category. 

But heavy-duty clear is just one of many glasses 
from LOF. Depending upon your specific problem, 
L O F Thermopane*^ units, Vari-Tran® reflective glass 
or tinted heavy-duty glass may be the answer. 

If you want to save energy dollars with the right 
glass, one of our highly qualified architectural rep
resentatives will be glad to help you. Or you can 
write Libbey-Owens-Ford Company, 811 Madison 
Avenue, Toledo, Ohio 43695. We'll have a solution 
for you. 

For more data, circle 66 on inquiry card 
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6 Wkys to Tell If Your 
Modem Building Is Squandering 

Costly Enei^. 
A report to executives from Johnson Controls. 

Fully 90% of today's multi-story 
buildings are paying up to a 
15% premium on their electric 

bill for electricity they don't need. 
This is just one of the outrageous 
money- and energy-wasters common
place in today's buildings. 

The 6 trouble spots below have 
been pinpointed by Johnson Controls, 
who have designed and installed 
more than half the total computerized 
automation systems in U.S. buildings. 
To see how your building shapes 
up, check these trouble spots yourself 
1. Listen at any register bringing air 
intoaroom. Ifthe rushofair is noisy, 
you may be d istribu ting more air than 
is required. By simply resetting fans, 
Johnson Controls engineers save as 
much as 15% in electrical usage. 
2. During winter, take the day and 
night temperatures of exterior rooms 
along the outside walls of your 
building. If these rooms are not 10° 
cooler when unoccupied at night, 
you're "heating the neighborhood." 
By setting back temperatures>5r 10° 
at night, Johnson Controls field 
engineers report calculated savings 
of a whopping 55% of energy cost 
in Los Angeles. 
3. In your building control room, 
look for tw'o outside air measure
ments. One measures the outdoor air 
temperature. The other measurj 
the humidity or dew 
point. If your 
building can't 
make both of these readings, 
it can't mix inside and outside air in 
just the right amounts to save maxi
mum energy. Using only dampers 
and controls, Johnson Controls can 
save you up to 10% in cooling 
expenditures. 
4. Does your air conditioning equip
ment run when outdoor temperatures 

si 

3i 

dip below 53°? If so. you're probably 
wasting energy. The average com
mercial building needs cooling 
instead of heating even when outside 
temperatures dip to 30° or even 20°. 
Your building should use outside air 

for "free cooling." For more on 
•̂ free cooling," see page 5 of the book
let offered below. 
5. Find out how many cubic feet per 
minute of outside air are being 
introduced into your building at any 
given time. Divide this figure by the 
number of people you estimate to be 
in the building. If the resulting 
number is more than five (5), chances 
are you're wasting energy. Using 
outside air can be extremely costly. 
Recognizing this, many building 
codes have been revised toallow use 
of less outside air. 
6. Look for the peak reading on the 
electric demand meter in your 
building's control room. Then ask 
your building engineer what's being 
done to cut down this costly peak. 
The "peak" rate for what you use in 
just one-half hour may be charged to 
you for an entire year. Johnson 
Controls engineers can schedule your 
building systems to eliminate costly 
electrical peaks. 

These 6 items tell you whether 
you're squandering your energy 
dollars. For a more thorough going-

over you need an energy analysis. 
For a free estimate of the cost of this 

analysis, call your local Johnson 
Controls office. I t's 1 isted in the White 

Pages under Johnson Controls 
or Johnson Service 

Company. 
Find out more about 

how you can save energy in 
your building. Send for Johnson 
Controls newest booklet, "Total 
Energy Management: an idea book 

to help you control costs." 
Write Fred L. Brengel, 
President, Johnson 
Controls, Inc.. 
ReferenceG-4,Box423, 
Milwaukee, Wis. 53201. 

JQHNSON 
^ ^ ^ [ \ J " | ~ [ ^ | ^ ^ [ _ 2 P""̂ ® source of problem-solving systems. 

For more data, circle 67 on inquiry card For more data, circle 68 on inquiry card I 
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STARSOLUTION 4 

Notre Dame: Paris. In 1845. Eugene Emmanuel Voillet-le-Duc took on 
the task of restoring Notre Dame de Paris and other Gothic structures 
in France. He wanted to preserve its Gothic integrity or as Victor Hugo 
put it. "the living history" of the building. Yet Voillet-le-Duc was not a 
purist. He was keenly interested in new concepts and new materials 
such as cast iron and in prefabrication. Neither was he a stranger 
to budgets. 
Voillet-le-Duc would have been particularly interested in Star's pre-
engineered building systems that offer economy, quick erection and 
compatibility with other materials. He'd also have appreciated our 
progressive attitude. 
We think the real innovations in pre-engineered buildings are yet to 
come. Why not from you. monsieur? At least consider the possibilities 
that exist with Star before you tell us to go take a flying buttress. 

star 
Bui ld ings 
There's a place for us. 

For more information about Star Building Systems, write: Star Manufacturing Company. Dept. AR-85 
Box 94910. Oklatioma City. Oklahoma 73109. Or see the Star catalog m Sweet's Architectural and Indus
trial Construction/Renovation Catalog File, Section 13.7. 



rOWER 
lAFETY 

M a d e p o s s i b l e b y ECO's s t a i r t o w e r s y s t e m . 
M a j o r changes i n b u i l d i n g codes a n d l i fe safety o rd i nances for h i g h r ise b u i l d i n g s 
n o w r e q u i r e tha t stair t owe r doo rs un lock , ye t r e m a i n l a t c h e d , d u r i n g e m e r g e n c i e s . 
E C O ' s n e w stair t owe r sys tem n o w enab les b u i l d i n g o w n e r s to b u i l d i n a n e w 
d i m e n s i o n of secur i ty , l i fe a n d p r o p e r t y safety. 

T h e E C O sys tem is e n g i n e e r e d to p e r f o r m m o n i t o r i n g , l o c k i n g a n d u n l o c k i n g 
f u n c t i o n s . A n d it can b e p o w e r e d by e lec t r i c i t y or c o m p r e s s e d air. T h e E C O sys
t e m is also to ta l ly f l ex i b l e a n d can be d e s i g n e d w i t h s u c h features as smoke detec
tors, a larms a n d o ther l i fe safety dev ices . ^ ^ h ^ ^ h ^ h ^ ^ 

For m o r e i n f o r m a t i o n w r i t e E C O T O W E R ^ ^ I ^ J ^ ^ B ^ ^ ^ ^ ^ t f 
O F S A F E T Y , 10765 I n d i a n H e a d Indus t r i a l U n n n k 

B l v d . , St. Lou is , M o . 63132. H i g h r ise safety ^i^^HftnCW^ TfOUjcn/ 
a n d secur i t y don ' t m a k e the n e w s or the ^ ^ i j | 
m o v i e s . . . b u t t h e y m a k e sense f r o m e v e r y C O f l l l O l OT •... ^timing hing£s on Ua^! 

s tandpo in t , i n c l u d i n g l i fe cyc le cos t i ng . O D d l i n Q S 



TALKING COMPUTER TELLS 
HOW YOU COULD GET UP TO TRIPLE 
YOUR MONEY BACK ON THE ADDED 

COST OF 2W ROOF INSULATION. 
NEW OWENS-CORNING COMPUTER TELLS YOU ALL THIS IN 30 SECONDS 

1. ANNUAL HEATING SAVINGS 

2. ANNUAL COOLING SAVINGS 

3. TOTAL ANNUAL FUEL SAVINGS 

4. INITIAL EQUIPMENT SAVING 
5. L E S S : COST OF ADDITIONAL 

INSULATION 

6. NET EQUIPMENT SAVING 

$2,217 
+361 

$41,640 
-19,500 

$2,578 

$22,140 
To compute savings for the average life cycle of a 
bu i ld ing (20 years), mul t ip ly annual fuel savings 
($2,578) by 20 and add new equipment saving 

($22,140). Total. $73,700, is more than triple the cost 
of additional insulation. (That's not counting increases 
in fuel costs or the effect of continuing inflation.) 

There's never been anything like it! 
• Simply feed a few facts to our compu

ter via touch-tone telephone. 
• Wait 30 seconds. 
• Then listen! The computer's voice will 

give you the approximate savings in a 
6-point answer (see table). If you want a 
print-out in the mail, just say so. 

This valuable service (called "The 
Energy Management System Line to Sav
ings") doesn't cost you a cent, no matter 
how often you use it. 

Saves time and money 
We developed it to help architects, engi
neers, and owners solve a problem. The 
energy crisis has forced fuel prices up and 
made 2V4" roof insulation more desirable 
than ever before. 

But the savings on any particular build
ing depend on many var iab les-and doing 
the calculations can be tedious and costly. 

No longer! Our new system does the 
job in seconds, makes it easier for you to 
be a hero to your clients or management. 

Note: The savings shown above are 
approximate and are based on the follow
ing; Average 1975 fuel and equipment 
costs. Upgrading roof insulation from 
15/16" to 2Va" on a 60.000-sq.-ft. metal 
deck. Suburban office building. Northern 
climate. Gas heating and electric cooling. 

Your estimated savings on a particular 
building depend on size, type, location, 
method of heating and cooling, and other 
variables. (The figures you'll get from our 
computer are approximate savings, of 
course, and can't replace a full analysis.) 

For more information 
Call your Owens-Corning representative. 
Or write to Y. Y. Meeks. Owens-Corning 
Fiberglas Corporation. FiberglasTower, 
Toledo, Ohio 43659. 

O w e n s - C o r n i n g i s F i b e r g l a s 
O W E N S CORNIIMG 

F I B E R G L A S 

For more data, circle 70 on inquiry card 
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framing members 
speed completion. 

How do costs compare? Initially, 
some other materials may seem more 
economical. But installed costs can 
be surprisingly comparable. Among 
the reasons: there's virtually no waste 
in the field. Fast installation can cut 
your labor costs. And Super-C mem
bers are hot-dipped galvanized steel, 
for better protection against weather 

—no special handling or storing 
required. Non-combustible, 

too. 
Are they compatible 

wi th conventional 
building 

materials? 

 

Super-C members work well wi th any form 
of construction—separately (as roof joists 
on concrete block structures, for instance) 
or as a complete framing system. Conven
tional deckings and wall materials are 
easily applied. 

How about callbacks? Steel members 
can't shrink, warp or rot. Floors won't 
squeak. You should expect no callbacks 
with Super-C. 

How do I get more information? See 
our insertion in Sweet's Architectural 
File (5.3 /Uni) . Or mail this coupon for 
complete specifications. We'll send you 
structural design booklets on both 
Super-C Joists and Studs—with load 
tables and all the information you need to 
start working wi th them. Plus, the name 
of the fabricator serving your area. He's 

ready to work wi th you now. 

UsS) United States Steel 
For more data, circle 85 on inquiry card 

TRADEMARK 

f l S u p e r - C Steel Framing 
United States Steel, P.O. Box 86 (C390-1) 
Pittsburgh, Pa. 15230. 
Dear Sirs: Please send me information on 
Super-C Steel Joists and Studs: 

Name. 
Firm_ 

-Title. 

Address. 
City .State. 
Type of units. 

Z ip_ 
How many?. 



Two Iron Fireman Burners in Scotch Marine Type Boilers replaced two old 
H.R.T. oil-fired boilers. 

Iron Fireman Burners 
save 41,739 gals, of 
fuel oil per year in 

commercial building 
(A Case History: from 80,000 to 38,261 gals, fuel oil per y e a r - a 52% saving) 

Prior to September, 1973, yearly fuel oil 
consumption at 160 Jay Street in Brooklyn was 
averaging around 80,000 gallons # 6 fuel oil. 
Following the installation of two IRON FIREMAN 
Burners and two Scotch Marine Boilers, fuel 
consumption dropped dramatically to 38,261 

gallons in a 1-year 
period. Dollar sav
ings at today's oil 
prices: 41,739 gals. 
# 6 oil saved at 
approximately $.35 
per gallon plus 
sales tax= 
$15,777.34. 

These IRON 
FIREMAN Burners 
are complete fuel 
burning systems, 
factory assembled, 
wired, tested and 

Nine-story, 180,000 sq. ft. building, 
160 Jay Street, Brooklyn, N.Y, 
Building Owner: Cama Company, 

Brooklyn, N.Y. 
IRON FIREMAN Dealer: Oil Burner Utility 
Company, Inc., Long Island City, N.Y. 

ready for installation. Installation is through the 
fire door on old boilers, high or low pressure, 
depending on boiler design and local codes. 
A unique stainless steel combustion head 
assures tight, super-active flame patterns for 
positive, clean operation. Precisely directed air 
from the blower whirls the accurately metered 
oil droplet-fog, mixing it so thoroughly that a 
refractory chamber is not generally required for 
efficient combustion. 

Benefits: Complete combustion, fuel effi
ciency, more usable heat. Now, more than ever, 
it pays to upgrade your heating plant with an 
IRON FIREMAN Burner System. Find out how 
you can realize significant fuel savings. Contact 
your nearest IRON FIREMAN Dealer listed in 
the Yellow Pages. 

D U N H A M - B U S H , I N C . 
175 South Street, West Hartford. Conn. 06110 

One of The Signal Companies [ J 

For more data, circle 71 on inquiry card 
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W e ' r e ^ v i n g 
p r e - f a b 

s ^ c t u r e s 
a g o o d n a m e : 

W i n n e b a g o . 
Winnebago Living Components 

bring you all the wel l -known 
benefits of factory-bui l t modular 
units: control led costs, reduced 
job delays, shorter construct ion 

time. And a great deal more. 
D E S I G N F L E X I B I L I T Y . 

We've appl ied our expertise in 
lamination to create versatile 

p lywood-and-foam core 
structural box-beam units that 

let you avoid stereotype prefab 
designs. Load-bear ing walls 

let you locate windows and doorways anywhere. 
Interior wall placement is completely flexible. More 
than two dozen sizes of modules are available. 
They'l l accept virtually any roof and exterior covering. 

R U G G E D C O N S T R U C T I O N . Winnebago Living 
Components are designed to withstand the 
stresses of rail shipment, to arrive undamaged 
and ready for prompt placement on the job site. 

T U R N K E Y C A P A B I L I T Y . Extensive product ion 
facil i t ies let us provide complete units in any 

standard interior wall f inish with full interior 
appointments: kitchen, bath, custom 
furnishings through carpeting, draperies, 
even bedspreads. 

We've spent many years building a 
reputation for sound engineering and 
construct ion that's made us number one 
in motor homes. Let us show you the 
difference Winnebago quality can 
make in your motel, apartment 
complex, or nursing home plans. 
Write D. F. Bowers, Gen. Mgr., Living 
Components Division, Winnebago 

Industries, Inc., 1110 West I 
Street, Forest City, Iowa 50436. 
Or call (515) 582-3535, Ext. 526. 

For more data, circle 72 on inquiry card 
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Bruning's 
odorless energy-saving 
instant-on/off UO-volt 
40 f pm engineering 

copier. 

There's little left to say. You know what all 
those features, together in one machine, 
will do for you. 

It's perfect as an instant on/off check-
printer for your draftsmen. And productive 
enough to be a valuable addition to your 
print room. Wherever you use it, the 
remarkable PD-160 will put out more work 
more economically than any other medium-
volume engineering copier. And it doesn't 
have to run all day to do it. 

See the PD-160 in action. Learn about 

Bruning's breakthrough with the exclusive 
PD® development process. Call your Bruning 
man for a demonstration. Or write Bruning, 
1834 Walden Office Square, Schaumburg, 
lUinois 60172. 

We help architects communicatê  

® BRUNING 
DIVIS ION O F 
ADDRESSOGRAPH MULTIGRAPH 
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U p t o $ 1 3 4 , 3 4 0 * s a v i n g s i n 2 0 y e a r s ! 
Even though the dollar and thermal savings for every 
building are different, similar dramatic savings are 
achieved on every All-weather Crete insulated building. 
It's important! Many owners are now requesting archi
tects to figure costs for the construction process and 
also costs on yearly operation. All-weather Crete not 
only provides exceptional fuel/energy savings, but the 
added thickness provides positive slope to drains. It is 
also completely seamless — it is applied dry and it 
transmits vapors. These are all aids to longer roof life. 

^Th i s represents the total 20 year savings when using 
4 " of All-weather Crete in lieu of 1 " of rigid or 2" of 
wet-poured insulation on a 50,000 sq. f t . deck. Therms 
saved - 288,400; KW/Hrs. saved - 890,000. These figures 
were taken from an engineering study developed by a 
professional engineer at a prominent university. Source 
available upon request. 

Figure the thermal and 
cost savings on your next 
job. Compare insulations. 
Do this with the technical 
workbook, "Calculating 
Roof Deck Energy 
Conservation". It's free to 
architects and engineers. 
Contact Silbrico Corporation. 

S I L B R I C O 
C O R P O R A T I a IM 

6300 River Road, Hodgkins, Illinois 60525, (312) 735-3322 
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In the profusely illus
trated pages of this hand-
some volume you are 
taken inside and around 
the immediate grounds of 
61 homes 61 architects 
built for themselves! In
triguing? Indeed. Idea-
creating? Immensely so. 

HOUSES ARCHITECTS 
DESIGN FOR THEMSELVES 
Edited by Walter F. Wagner, 
Jr., and Karin Schlegel. 9x12. 
222 pp., WITH HUNDREDS 
OF ILLUSTRATIONS, 8 pp. 
In color. 

Just what kinds of houses do architects design 
for themselves? You'll get some of the answers 
to this open-ended question In this gorgeously 
illustrated volume showing the best ideas which 
61 architects put into their very different indi
vidual houses. They talk about how they solved 
for themselves problems of site and location, 
budget (both great and small), the desire to 
blend traditional and contemporary approaches, 
renovating the city dwelling, meeting family 
needs, tastes, and personalities, designing spe
cial custom features, and finding solutions to a 
host of unique problem situations. Altogethe 
here's an architect's architecture book you don 
want to pass up. 

MAIL 
COUPON 

TODAY! 

Architectural Record AR-8-75 
1221 Avenue of the Americas, N.Y., N.Y. 10020 
Send me HOUSES ARCHITECTS DESIGN FOR 
THEMSELVES (002214-3). $16.95. for 10 days-
examination. I wil l either remit—plus local 
tax, postage, and handling costs—or return 
the book within ten days. (Remit in full with 
coupon plus local tax, and McGraw-Hill pays 
postage and handling costs.) 
7/7/s offer good only in tfie U.S. and subject to 
acceptance by McQraw-HIII. 

Name 
Address 
City 
State Zip 

23K 129-4000-3 

VOU nOTICE 
N E E N A H 

cflSTincs 
RROuno 
THE 

UJORLD 
Archi tects , designers 

a n d p l a n n e r s k n o w 
Neenah castings are found 

n Pakistan, Kuwai t , Turkey, 
South A f r i ca , Argent ina, Bahamas 

. . . and f rom Paris to Pi t tsburgh. 

They know Neenah makes the finest qual i ty cast ings: f rom gray iron 
manhole covers . . . to duct i le iron airport drainage grates . . . to 
decorat ive tree grates . . . and a complete line of bu i ld ing cast ings. 

But d id you know Neenah has thousands of design variat ions to choose 
f rom? Over 100 years of experience? Three modern plants? 

Write or call for the most complete construction castings catalog. 
Neenah's Catalog "R". 6th edition. 

N E E N A H > ^ 
F O U N D R Y C O M P A N Y ^ L . ^ ^ 

NEENAH. Wl 54956 Phone: 414-725-3041 
Jobbers in most principal cities 

VOLLRATH WALK-IN 
COOLER/FREEZER 
Name your dimensions and we'll provide a modular 
walk-in that fits . . . exactly. We use true, full-size 
dimensions, not nominals, making your specification work 
easier. Means more storage space, too. To insure a perfect 
fit, all components are factory tested. Vollrath walk-ins 
are fabricated in accordance with N.S.F. and U.L. 
standards, using the latest technology: foamed-in-place 
urethane insulation, posi-loc assembly, fully coved floors 
and ceilings, tight energy-saving joints and doors. Wide 
choice of options, finishes, self-contained or remote 
refrigeration systems to fit your needs and requirements. 

Ask your Vollrath equipment specialist 
for details, or send for our comprehensive 

design/specification manual. 
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Contractor: Walker & Eby Construction, Inc.. Allentown. Pa. 
Architect: Spillman Farmer Architects, Bethlehem, Pa. 

WITH STEEL JOISTS 
THIS 150,000 SQUARE FOOT BUILDING 
TOOK ONLY 120 DAYS TO BUILD. 
Careful planning, and the use of open-web steel joists 
made completion of McGraw-Edison Company's new 
1 50,000 square foot warehouse possible in 120 work
ing days —an amazingly short period of time for a 
building of this size. 

"When we undertook this job." stated Mr. Eby, 
President of Walker & Eby Construction Company, 
"we did so with the understanding that we could make 
the owner's building dollars go farther. That's one of 
the main reasons we selected steel joists. We estimated 
that by using steel joists the McGraw-Edison Company 
Distribution Center was completed months earlier than 
would have been possible with otherframing materials." 

Speed, economy and availability are only some of 
the many benefits offered by strong, l ightweight ver
satile open-web steel joist construction. So whether 
it's a warehouse, hospital, motel, shopping center or 
any other type of building, you'll be time and dollars 
ahead when you specify and use open-web steel joists. 

We've put together a lot of facts about Open-Web 
Steel Joists, Longspan Joists and Deep Longspan 
Joists to help you save time and construction costs. 
All of this is in our latest edition of Specifications and 
Load Tables. It's FREE. Mail the coupon today. 

75002 

STEEL JOIST 
INSTITUTE 

2001 Jefferson Davis H ighway 
Ar l ington. Va. 22202 

For more data, circle 77 on inquiry card 

        

STEEL JOIST INSTITUTE 
7th Floor, 2001 Jefferson Davis Hwy. 
Ar l ington, Va. 22202 

Please send me your latest edi t ion of Specif icat ions and 
Load Tables. 

NAME 

TITLE 

FIRM 

ADDRESS. 

CITY STATE ZIP CODE 
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ENERGY? 
Conserve it. Utilize solar energy on sunny winter 
days to heat buildings with clear glass windows or 
walls. Insulate on winter nights. Cool buildings on' 
summer days by shading the glass. Exterior adjusta
ble sun controls make glass practical. Make old build
ings look new. 

BROWN Sun Controls 
LEMLAR Sun Louvers 

BRISE SOLEIL Sun Screens 
GRILLEWALL Systems 

See Sweets Catalogs 10.24/BRO, 
10.25/BR, and 10.26/BRO. 

SUN CONTROL SPECIAUSTS FOR 39 YEARS 

BROWN MANUFACTURING COMPANY 
P.O. Box 14546 (405) 751-1323 

Oklahoma City, Oklahoma 73114 
For more data, circle 78 on inquiry card 
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New heat-recovery 
heating/coolins units 
will burn less eneray 

in your buildingf 
Introducing McQuay's new Hi-Line SEA-
SONAIRE® water-to-air heat-recovery unit. 
It's a heat pump that not only provides year-
round heating/cooling, but also helps pay 
your energy bill. The unit does this by recov
ering heat from any area of the building 
that requires cooling; the recovered heat 
is then transferred to areas that require 
heating. 

Performance? Well, for openers, the En
ergy Efficiency Ratios (EER) look like this: 

Heating BTUH C.O.P.* Cooling BTUH EER** 
9,600 2.7 9,000 8.3 

17,600 2.7 18,000 8.7 
26,600 3.1 24,000 9.2 

•Coefficient of performance ''Compressor and fan motor 

These new units are very quiet, too. So 
they're ideal for places like hospitals, nurs
ing homes, office and apartment buildings. 
They also save on both field-supplied labor 

and materials because we ship them with 
all risers for condenser water and drains, 
and with all internal control systems. The 
units are self-contained, too, and they can 
be stacked one above the other in multi
story buildings, each independent of the 
others. So if a malfunction should occur, 
only one unit is affected: the rest keep on 
operating. 

And here's another plus: there's plenty 
of design freedom for the architect because 
units with finished cabinets are well-suited 
for use either in new buildings or in remod
eling jobs. (Unfinished units can be speci
fied for built-in applications.) 

And you can choose %, 1, ^V2 and 2-ton 
models, for heat-recovery and/or cooling-
only applications. 

For full details, contact your McQuay rep
resentative, or write: McQuay Group, 
McQuay-Perfex Inc., Box 1551, Minneapolis. 
Minnesota 55440. 

All in Favor of saving 
energy, say McQuay'. 

I f 



PROFESSIONAL SERVICES 

Mm 
SERVICES Architectural Room Acoustics 

Operi Plan/Ottice Landscaping 
Sound System/Intercommunications 
Audio-Visual / Television/Theatre 
Transportation/EIS/Site/Urban Studies 
Paul Rudolph ;Caudili Rowlett Scott: Day & 
Zimmermann^Max Urbaho Gruzen A Ptnrs. 
Dalton Oalton Little Newport.Louis Kahn . 
John Johansen. Sasaki Dawson DeMay . 
Ellerbe Architects; James Polshek 
Earl Flansburgh: SKidmore OwlngsA Merrill. 

A c o u s t i c s / N o i s e C o n t r o l C o n s u l t a n t s 
n y 10014 (212) 691-8285 

jrb ENGINEERING CONSULTANTS 
in 

acoustics and vibration 
• Architectural Acoustics 

Acoustic D e s i g n -
Noise Abatement 

• Noise Control 
Community—Industr ia l—HVAC 

• O S H A Programs 
• Shock and Vibration Control 

J.R.BALLENTINE 
& ASSOCIATES, INC. 
2220 Atlanta Road 
Suite 7A 
Smyrna, Georgia 30080 
(404(434-7565 

T 

b u r k e t t ^ 
& u j o n g W 
structurol t civil engineers 

son diego (7M)254 7A\A 

C H A N D L E R & G I B S O N 

CONSULTING ENGINEERS 
Electrical—Mechanical 

4901 Colley Avenue Norfolk, Va. 23508 

Telephone (804) 423-5750 

f r e d V . c o w e n , p . e . 

structural engineer 
29 vesta road 
natick. MA 01760 
(617)655 3976 

C O S T m f l n f l G e m E r i T 

consuLTflriTS. inc. 
• Conceptua l Es t imates 
• Value Eng ineer ing 
• Detai led Cost Est imates 

3445 Peachtree Rd , N E , Atlanta. Georgia 30326 
4 0 4 / 2 6 6 - 9 6 4 6 

M I C H A E L P. C A L L A H A N SR. 

Audio Visual/Muiti Media 
Systems Engineering 

12 Boston Ave.. West Medford. MA 02155 
6i7^«8»-6466 

y ELECTRO-SHIELD 
CORPORATION 
(RFI SHIELDING 

Custom Installation of Complete Elec
tronic Shielding Systems in EEG, EKG, 
EMG, and other PATIENT MONITORING 
AREAS. 

PLANNING & DESIGN ASSISTANCE 
ELECTRONIC SURVEYS 

Box 75-A, WATERMAN, ILLINOIS, 60556 
(815)264-3216 

GERHARD HAHN ASSOCIATES, INC. 

CONSULTING S T R U C T U R A L E N G I N E E R S 

369 Fairview Avenue 
Westwood. New Jersey 07675 

(201)666-4730 

GERHARD HAHN, P.E., President 

K» K * B * N ^ A J N C 
Consulting Engineers 

Civil-Structural 
Denver. 00 (303 )232 -6050 

New York. NY (212) 929-8442 

C O N S U L T I N G E L E C T R I C A L E N G I N E E R S 
1366-H L O G A N A V E N U E • (714) 540-0881 
COSTA MESA. C A L I F O R N I A 92626 . U.S.A. 

NGINEERING 
p. O. BOX 816 MOOESIO, CAUF. 95353 

715 THIRTEENIM STREET • SUITE 1 
PHONE ' W i 526.431 ̂  

ENGINEERING AND SURVEYING PLANNING AND ZONING 

Oa O S T E R G A A R D A S S O C I A T E S 
C O N S U L T A N T S IN A C O U S T I C S 

115 Bloomlield Avenue, Caldwell, Newje<sey 07006 
(2011228-0523 

SAXE ENGINEERING, INC. 
Structural Consultants 

1701 St. Paul Street, Baltimore. Md, 21202 
Tel. 301-539-6272 

J . FRED TRIGGS & ASSOCIATES 
J. Fred Triggs.P.E. Principal 

Civil. Sanitary & Structural Engineering 
Services 

Practicing in Pennsylvania, 
Ohio.West Virginia.Maryland. 

1601 Penn Avenue, Pittsburgh, Pa, 15221 

Sigman-Kaplan Associates 
INDUSTfllAL FACILITY ENGINEERS 

PLANT LAYOUT MATERIAL HANDLING. 
ELECTRICAL. MECHANICAL 

1615 Northern Boulevard, 
Manhasset. New York 11030 

(516) 627-7100 / New York City (212) 895-6040 

SYLVAN R. SHEMITZ 
ANDASSOaATE^INC 

145 ORANGE AVENUE 
WEST HAVEN, CONN 06516 
AREA CODE 203 • 934-3441 

LIGHTWGDESIGNELECmiCAL ENGINEERING 

URBAN ENGINEERS, INC. 
I«tli Street uMl Ddawey Place 

Philaddpbm, Pa . 19103 
Erie. C a n ^ . BoMon. Baltimore, 

Buffalo. La«o». Wa*in«««. D.C. . Tefcraa 
Civil. Structural, Electrical -HVACi Mechanical, 

Construction Management 

19th Street and Delancey Place Philadelphia. Pa. 19103 

1B4 XKC HITi:( l l i K \ l RK OKI) Ai/.î 'i/s/ 



=111 
S H A N N O N & W I L S O N , I N C . 

Geotechnical Consultants 
Foundation Engineering 

Soil & Rock Mechanics • Seismic Response 
Geology & Geophysics • Instrumentation 

Seattle • Spokane • Portland 
San Francisco • Fairbanks 

ENVIRONMENTAL CONSULTING 
FOR CONSULTANTS 

TRC can serve architects, engineers and 
constructors as a specialized environmental 
services arm—or can work directly with the 
client if that is preferred. In either case our 
professional conduct and results are a 
credit to the consultant involved. 

TRC offers complete assessment capabili
ties in terms of air, water, solid, thermal 
and noise problems and socio-economic 
situations. We will provide expert testimony 
on our findings m regulatory and public 
hearings. 

Write or phone for our brochure. 

TRC The Research Corporation 
of New England 

125 Silas Deane Highway 
Wethersfield, CT 06109 

(203)563-1431 

V E R V E R E L L I . I N C . 

I N G E N G I N E E R S 

D I M I T R I J . 

C O N S U L T 

2 0 2 3 u e w i S T O W E R B U I L D I N O 

22B S . F = I F T E E N T M S T . . P H I L A D E L P H I A . P A . 19102 

215-732-2260 

y i s a j N c . 

MACHINERY 

NOISE AND VIBRATION 

M E A S U R E M E N T , ANALYSIS. CONTROL 
OPERATING CONDITION EVALUATION 

P R O B L E M DIAGNOSIS — CORRECTION ASSISTANCE 
PRECIS ION DYNAMIC BALANCING 

(201) 825-2999 
76 ETON COURT 

RAMSEY. N. J . 07446 

nadeem zebouni, m.c., p.t. 

zebouni engineering,inc 
gulf life tower-suite 1848 •lacksonville, florida 32207 

(9041 399-0645 

PRODUCT REPORTS contmut'd tmrn p.iiiv 

ISOLATED-GROUNDING DEVICES / Intended t or 

I power supply to sensitive 
e lec t ron ic equ ipment , 
protecting it from stray 
current interference that 
might be present in the 
building's grounding sys
tem, "Pure-Grounding" 
receptacles feature fully-
enclosed terminals with 
no external current-carry
ing parts to short or shock. 
Ava i lab le in standard 

colors, receptacles are permanently marked to iden
tify their special grounding feature for users of sensi
tive equipment. • Sierra Electric, Gardena, Gal. 

Circle 32 7 on inquiry card 

PRISMATIC LENS / Specially designed to provide 
low-br ightness i l l um i 
nation from indoor high-
intensity discharge lamp 
s o u r c e s , the 1 0 % - i n . 
square Pyrex tempered 
"Lenslite" refractor can 
be used with HID sources 
up to 250 watts. The com
pany says the low-bright-

I ness design significantly 
reduces high-angle glare. • Corning Glass Works, 
Corning, N.Y. 

Circle 322 on inquiry card 

CUSTOM CIRCUIT BREAKER BOXES / Available up 
to 600 amps, these load-
centers are available off-
the-shelf from the com
pany's electrical equip-r mi I ment d is t r ibutors. In-

B n j L i tended for industrial and 
fi^^- j commercial applications, ^̂ ^̂ Ĥ̂  the breaker boxes can be 

lush or surface mounted 
and used as main service 
or branch circuit panels. 

Main breakers of 400 and 600 amps can be field-in
stalled in the same box, and boxes are available for 
indoor or outdoor use. • GTE Sylvania, Waltham, 
Mass. 

Circle 323 on inquiry card 

FLUORESCENT FIXTURES / With what company of
ficials describe as the smallest cross-section avail
able, the unit is made of extruded anodized alumi
num, in both standard and reflective models, with 
the non-reflective models being IVA in. high and I7i6 
in. wide. The bantam-sized fixtures are designed 
especially for installation in such restrictive areas as 
valances. All models use standard T8 15-watt fluo
rescent lamps. Both standard and reflective models 
come in 2078 in. and 40V2 in. lengths and in standard 
as well as portable units. • Sentinel Lighting, Div. 
of Airey-Thompson Co., Los Angeles, Cal. 

Circle 324 on inquiry card 

Cut 
power 
costs? 
Start 
with 
lighting 

SEPGO GOLD 
LP Sodium 
luminaires 
cost less to buy 
...to install 
...to operate. 
Low Pressure Sodium at 183 lumens 
per watt has 4 times the output of 
Mercury Vapor. SEPCO's new reflector 
system provides the beam control 
needed to fully utilize this most efficient 
and economical light source. The lamp 
emits no ultra-violet and is non-insect 
attracting. A full range of fixtures is 
available for 35W, 55W, 90W. 135W, 
and 180W LPS lamps. Low power 
consumption, long lamp life (in excess 
of 18,000 hours) and minimal 
maintenance make SEPCO GOLD LPS 
luminaires an excellent choice for 
security, parking, malls, walkways, 
bridges and tunnel lighting. Contact Ed 
Slater. Sales Manager, SEPCO 
Lighting Division, for details. 

S E P C O 
LIGHTING DIVISION 
CONNECTICUT 
INTERNATIONAL 
CORPORATION 
9 Britton Drive, 
Bloomfield. Ct. 06002 
(203) 243-8395 

For more data, circle 80 on inquiry card 
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A D V E R T I S I N G I N D E X 

Prefiled catalogs of the manufacturers listed below are 
available in the 1975 Sweet's Catalog File as follows. 

A-l H.B. Fuller Co 144 A-l Onan Division, Onan Corporation . . . 2 
A-D-l-L Owens-Corning Fiberglas Corp 173 

A Architectural File (green) 
I Industrial Construction File (blue) 
L Light Construction File (yellow) 
D Interior Design File (black) 

General Electric Co.—Lamp 
4 

Glen-Gery Corp 188 
47 

Grefco Inc., Building Products 
34 

GTE Sylvania, l/C Lighting 20-21 
Guth Lighting—Div. of Sola 

Basic Industries . . . . 140 

Panel Era 22 
A Pellerin Mi I nor Corp 147 

Prestressed Concrete Institute 23 
Pyrotronics Inc 32 

R 

A-l Republic Steel Corp 60-61 
A-l-L Reynolds Metals Co 44-45 

A Rohm & Haas Co 54-55 

Aerofin Corp 163 
A-l A luminum Co. of America—Alply . . . 28 
A-I Aluminum Co. of America—EZ Wall 161 

A Amarli le Products Div 36-37 
A American Air Filter Co 56-57 

A-l American Institute of Timber 
Construction 63 

A American Standard, Plumbing & 
Heating Div 17 

A AMSCO Systems—Division of American 
Sterilizer Company 24-25, 27, 29 

Architectural Record Books 
32-2, 149, 180, 188 

B  

Bethlehem Steel Corp 40-41 
A-l Binkley Co., The 148 

A Brown Mfg. Co 182 
Bruning Division—Addressograph 

Multigraph Corporation 178 
Buildex Div. of Illinois Tool 

Works Inc 167 

C 

A Chester Products Inc 26 
Columbia Lighting Inc 46 

A-L Combustion Engineering—C-E 
Glass Division 150-151 

Command-Aire Corp 149 
A-l Composite Systems, A Division of 

StarMfg 156,171 
Concrete Reinforcing Steel 

Institute 143 
A-l Conwed Corp 6 

DeSoto, Inc 5 
A DeVac Inc 160 

Dunham-Bush, Inc 176 
A-l Duwe Precast Concrete 

Products Inc 42 

A-l Hager Hinge Company 172 
L Honeywell 38-39 

A-l-L Inryco, Inc 2nd cover-1, 50-51 
Interpile USA Inc 166 

A-D-l-L lohns-Manvil le 9 to 16 
Architectural and Engineered 

Products Division 
Holophane Division 
Pre-Engineered Building Department 

A lohnson Controls Inc 170 

A Kalwall Corp 187 
A-l Koppers Company 135 to 138 

L 

C.H. Leavell & C o 145 
A-l-L Lennox Industries inc 154 
A-l-L Libbey-Owens-Ford Co 168-169 

Macton Corp.. The 187 
)as. H. Matthews & Co 153 
McQuay Group, McQuay— 

Perfex, Inc 183 
Montgomery Elevator Co 64 

s  
Saga Inc 147 
Sealed Insulating Glass 

Manufacturers Assn 141 
Sepco Lighting Division, Connecticut 

International Corp 185 
Shand Morahan & Co., Inc 166 

A-l Si lbr icoCorp 179 
Sloan Valve Company 4th cover 
Soule Steel Co 32-1 
Speakman Company 146 

A-l StarMfg. Co 156, 171 
Steel Joist Institute 181 

A Sterner Lighting Systems Inc 152 
A-l-L SymonsCorp 162 

T 

A-l Taylor Co., The Halsey W 62 
A Texas Instruments 18-19 

Tiffany Industries Inc 48-49 
A-l TraneCo 158-159 

Tyler Pipe 142 

U  

A-l-L United States Steel Corp.— 
American Bridge Div 3rd cover 

A-l-L United States Steel Corp.— 
Residential 174-175 

A-l-L United States Steel Corp 30-31 

A Vol l rathCo 180 
A-l Vulcraft Division of NucorCorp. ...164-165 

W 

Welded Tube Company of America . 155 
A-l Wheeling Corrugating Co 52-53 

Wide-Lite Corporation 157 
Winnebago Industries Inc 177 

A-l Naturalite, Inc 59 
A-l-L Neenah Foundry Co 180 

A-l Nucor Corp. Vulcraft Division . . . .164-165 A Xerox Corp. -.a 
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McGraw-Hi l l , Inc., 1221 Avenue of the Americas, New York 
New York 10020 

Advertising Sales Mgr.: Louis F. Kutscher (212) 997-2838 
Eastern Sales Mgr.: Robert C. Kliesch (215) 568-6161 

Western Sales Mgr.: James A. Anderson (312) 751-3770 
Advertising Services Mgr.: Joseph R. Wunk (212) 997-2793 

Marketing Services Mgr.: Elizabeth Hayman (212) 997-2858 
Research Mgr.: Camille Padula (212) 997-2814 

Classified Advertising: (212) 997-2557 

District Offices: 

Atlanta 30309 

Boston 02116 

Chicago 60611 

Cleveland 44113 

Denver 80202 

Edward C, Graves, 100 Colony Square, (404) 892-2868 

Robert L. Tagen, 607 Boylston St., (617) 262-1160 

James A. Anderson, Robert T. Franden, Edward R. Novak, 
645 N. Michigan Ave. (312) 751-3770 

Edward C. Wei l , III, 55 Public Square, (216) 781-7000 

Harry B. Doyle, 123 Speer Blvd., #400 (303) 893-3863 

Detroit 48202 
John W. Maisel, 1400 Fisher BIdg., (313) 873-7410 

Los Angeles 90010 
Richard R. Butera, 3200 Wilshire Blvd.-South Tower (213) 487-1160 

New York 10020 

Blair McClenachan, 1221 Avenue of the Americas (212) 997-3584 

Philadelphia 19102 
Robert G. Kliesch, George T. Broskey, Three Parkway 

(215) 568-6161 

Pittsburgh 15222 

St. Louis 63011 

Edward C. Wei l , III, 2 Gateway Center, (412) 391-1314 

Richard Grater, Manchester Rd., (314) 227-1600 

San Francisco 94111 

Overseas Offices: 

Brussels 

Richard R. Butera, 425 Battery Street (415) 362-4600 

Galerie Porte de Namur, 22-26, Chausee de Wavre 
1050 Brussels, Belgium 

Frankfurt/Main 
Elsa-Brandstroen Str. 2, Frankfurt/Main, Germany 

London 
34 Dover Street, London W . I , England 

Milan 
Via Baracchini No. 1, Milan, Italy 

Paris 
17, rue Georges Bizet, 75 Paris 16e, France 

Tokyo 
2-5, 3-chome, Kasumigaseki, Chiyoda-ku, Tokyo, Japan 

MACTONliJMS 
FOR OFFICE BUILDINGS 
In cramped areas, reliable, 
rugged Macton vehicle turn
tables cut t ra f f ic snar ls , 
delivery time, and materials 
handl ing costs ; increase 
usable space; and pay for 
themselves in reduced oper
ating costs. 

FOR SCHOOLS 
Macton Turntable Divisible 
Auditoriums turn idle audito
rium space into useful class
rooms for only a 10-15% in
crease in capital cost. 

FOR RESTAURANTS 
Rotating rooftop restaurants 
using silent, smooth Macton 
turntables attract up to 50% 
more business than compara
ble ground-level restaurants. 

FOR SPECIAL PURPOSES 
Macton's Special Products 
Division will design, engineer, 
fabricate, and provide neces
sary control systems for any 
kind of special turntable or 
dynamic steel structure. 

C O N T A C T : T H E M A C T O N C O R P . , O N - T H E - A I R P O R T . 
DANBURY, CT 06810. PHONE: (203) 744-6070 
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C O V E R S ! 
from super-tough, super clean, l ightweight, SUN-
LITE* flat fiberglass sheet. 
Also use SUN-LITE ^ flat sheet as insulating, double 
glazing — permits maximum light, yet insulates. 
Another energy saving product f rom the KAL-
WALL® Corporat ion! 

Write for sample and pricing. 

KAL LITE DIVISION 
Kalwall Corporation 
1111 Candia Road 

Manchester, N. H. 03103 
Phone 603-627-3861 

For more data, circle 82 on inquiry card 
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Brick thafs 
rustic with a 

handmade look 
as authentic 

as its Early 
American 

tradition 

STANDARD SIZE 
3-5/8" X 2-1/4" X 8" 

OVERSIZE 
3-5/8" X 2-3/4" X 8" 

from the 
kilns of ̂

7 G l e n - G e r v Corporation 

F R E E 
NEW 

B O O K L E T 

The nation's largest molded brick 
manufacturer recaptures the charm 
of Colonial America with a full line 
of molded facebrick. Write for full 
information. Address: Glen-Gery 
Corporation, Reading, Pa. 19607. 

"Dunn Has Cleared 
The Air For Us 

By His Laughter!' 

0 ^ ^ 

5ERVEP 

—Lewis Mumford 

The Late 
Alan Dunn's 
Architecture 
Observed 

Laugh Lines by 
America's Foremost 
Architecture Critic 

Winner Of The 1973 
AIA Architecture Critics' Award 

Whose go/ng fo fe// them J. 750 homes have fo he recalled tor defects'' 

You and your friends will enjoy this sparkling col
lection of cartoons by a man universally recognized as 
America's funniest, most amiable and most incisive 
commentator on the foibles of American Architecture, 
its practitioners, and a sometimes baffled public. 

"Always in the avant garde of ideas and trends, Alan 
Dunn is one of the most knowledgeable and effective 
critics of architecture today. In this role he consistently 
and wittil} reminds us that architecture is for people 
and language is for communication; if he notes any 
tendency towards excesses in architectural fads, cliches, 
or obscure jargon, he quickly brings us laughingly back 
to reality. " 

A fine and funny book for everyone involved in archi
tecture - or those just interested in the design profession 
. . . a great gift for family or friends! 

Architectural Record Books, Box 682, Hightstown, 
New Jersey 08520 

Please send 
at @S6.95 each 

Name _ 

Address 

copies of Architecture Observed 

Zip 
AE-75 
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