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

For the Chicago Art Institute 
the best floor is , 
Tessera Vinyl Corlon. 
As one of the country's leading art museums, the Chicago Art 
Institute draws over two million visitors a year. 

Because that's a lot of shuffling and scuffing for a floor to 
take, the Institute chose Tessera Vinyl Corlon for the latest 
remodeling of gallery areas. 

Tessera is made of heavy-gauge vinyl for heavy-traffic needs. 
On top of that, the nubbly texture of its surface masks marks 
until the after-hours maintenance crew takes over. No resilient 
flooring is easier to maintain than Tessera. It cleans up quickly 
and easily. 

Because Tessera comes in long 6'-wide rolls, seams are kept 
at a minimum—and practically unnoticed, thanks to the new 
Armstrong Seam Master. This electrically operated instrument 
mechanically cuts smooth and perfectly matched seams right 
on the job. 

Tessera on the floor never distracts from the artwork on dis
play. Its smart contemporary, cube-like design adds up to 
quiet good looks—providing a complementary background for 

anything from Rembrandt to Warhol, from ancient relics to 
modern graphics, from marble statues to metal sculpture. 

Tessera is the most widely used and proven sheet vinyl floor
ing available, but it is only one of over 17 different kinds of 
Armstrong floors for contract interiors. So, it may or may not 
be the right floor for your next project. It all depends on your 
specific needs. Talk to an Armstrong Representative. With the 
world's largest line of resilient flooring behind him, you'll get 
an objective recommendation. And for more information, write 
Armstrong, 307 Rock Street, Lancaster, Pa. 17604. 

SPECDATA, T E S S E R A VINYL CORLON • Colored vinyl chips inlaid in 
translucent vinyl all the way to the backing. • Moisture-resistant Hydro-
cord backing. • Sheet materiaf 6 feet wide up to 90 feet long. • Overall 
gauge .090". • Excellent durability, ease of maintenance, resistance to 
heel damage; superior grease, stain, and chemical resistance. • Can be 
installed above, on. or below grade or directly over existing resilient 
floors, using the Armstrong Perimiflor Installation System. • Tessera®', 
Corlon®. Hydrocord®. Seam Master, and Perimiflor®' are trademarks of 
Armstrong Cork Company. 

V I N Y L F L O O R S B Y A r m s t r o n g 
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R O A N O K E COMMUNITY H O S P I T A L . 
Roanoke. Virginia. 

Architects and Engineers: 
Hayes . Seay, Mattern & Mattern, 

Roanoke, associa ted with Skidmore , 
Owings & Merrill. New York. General 

Contractor: Bas ic Construct ion C o , 
Six Dover Electric Traction Elevators 

with Computamat ic control; one 
Dover Oildraulic Elevator, installed 

 

    

A L L E N & O'HARA B U I L D I N G , 
Memphis , T e n n e s s e e . 
Architects: Robert Lee Hall Associa tes . Inc 
General Contractor: Allen & O'Hara. Inc. 
Three Dover Oildraulic Elevators 
installed by Dover Elevator Co. 

P H Y S I C I A N S & S U R G E O N S B U I L D I N G . 
Oklahoma City, Ok lahoma. 

Architects: Coston, Frankfurt & 
Short . General Contractor: 

Manhattan Construct ion Co . 
Three Dover gear less elevators 
with Computamat ic control and 

one Dover Oildraulic Elevator 
installed by Dover Elevator Co . 
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Dover Elevators... 
engineered for 
busy buildings 
and the busy architects who design them 

It makes a difference whom you work with 
when the time comes to fit an elevator 
system to your building plans. Dover 
moves fast to serve you best, and save 
your time. Since we manufacture a full 
range of electric traction and Oildraulic® 
elevators we can offer you the optimum 
combination for any building requirement. 

And Dover dependability saves trouble
some client complaints after the job is 
finished. Call in Dover elevator engineers 
on your next project. See Sweet's Files or 
write for catalogs. Dover Corporation, 
Elevator Division, Dept. D-4, P. 0. Box 
2177, Memphis, Tenn.-38102. In Canada, 
Dover/Turnbull. 
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A Great New Solution to 
the Building Facade Problem 

IfydexSOOO 

• TOUGH • FLAME RESISTANT • WEATHER RESISTANT 
• SHARPLY DETAILED, DEEP FORMABILITY • LOW COST 

Now Rohm and Haas offers a choice of two bui ld ing facing 
materials—famed Plexiglass acryl ic plastic, and Kydex 5000 
for large opaque facades such as that shown in the above 
i l lustrat ion. Kydex 5000 combines Kydex, an acry l ic-polyv inyl 
chlor ide sheet as the substrate, wi th an acryl ic f i lm perma
nently fused to its surface. 

Kydex 5000 offers this outstanding combination of properties: 
roi/g/7ness—Its toughness and resi l ience are demonstrated by 
an elongation in excess of 100% under 6500 psi load in the 
standard tensi le test. Yet it is as stiff as Plexiglas, wi th a modu
lus in flexure of 400,000 psi. 

Flame Resistance—The f lame spread rating of the Kydex sub
strate is in the range of 25 which should faci l i tate approvals 
under bui ld ing codes for large area facing panel instal lat ions 
of Kydex 5000. 

Weather Resistance—\Xs durabi l i ty in sunlight exposure is pro
vided by the 100% acryl ic f i lm surface, combined with the 
inherent resistance of the substrate to oxidat ion and other 
degrading effects of outdoor environment. 
Formability—\\ forms deeply and in sharp detai l wi th the same 
low cost tool ing that forms Plexiglas panels so economical ly. 
Low Cosf—Sculptured facades of Kydex 5000 typif ied by the 
i l lustrat ion are lower in material and installation cost than 
heavier masonry materials current ly used to create simi lar 
exterior designs. 

Wri te for our brochure conta in ing specif icat ion data and in
stallation details. Names of fabr ica-

iHRRS 
PHILADELPHIA. PENNSYLVANIA 19105 

tors of Kydex 5000 formed panels 
wil l also be suppl ied on request. 
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precast 
white concrete screen 
that fools the sun 

The solar screen oh this new office building 
in Mobile, Alabama illustrates the highly 
imaginative results that can be developed 
with precast white concrete. The screen, 
made up of 21.000 8" x 16" units, is set 
the width of a narrow balcony out from the 
windows. This provides good visibility to 
the surrounding area yet maintains full pro
tection from the sun in all seasons. 

Precast white concrete solar screens, 
window walls, and curtain walls of out

standing beauty are available in all parts of 
the countp/ today—thanks to TRINITY 
WHITE Portland cements and the capable 
products' plants who can translate your 
design into practical, economical building 
materials. 

CREDITS: # 1 Office Park, Mobile, Alabama. Archi
tects: Woods & Steber & Assoc. General Contractor: 
Martin Builders. Solar Screen by: Underwood Con
crete Products Co. Masonry: W. J . Van Arsdale. 

A product of GENERAL PORTLAND CEMENT COMPANY, RO. Box 324, Dallas. Texas 75221 
OffiCM: Houston -Tjmpa • Mi«mi • Chattanooga • Chicago • Fort Wayne • Kansas City. Kan. • Fredonia. Kan. • Los Angeles 
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PERSPECTIVES 

 

D r a w n /o r the RECORD by Alan Dunn 

"It goes wilh each of o u r homes, Madam, 
a complete plan on every level." 

Industrial architecture: 
big problems push in 

In Detroit last month, I was privileged to 
attend the fifth Industrial Architecture 
Seminar of the UIA—only the second UIA 
event to be held in this country. Its theme 
was "The Effect of Industrial Architecture 
on People and Environment," but as at 
all gatherings of architects I've attended 
lately, the discussion quickly broadened 
to cover the whole range of architectural 
problems and the pace at which new 
ideas and techniques and needs are de
veloping. The example I enjoyed most: 
Architect E. F. Groosman of Rotterdam, 
speaking of new building techniques pro
liferating in Europe. He suggested that " i f 
there would have been the same amount 
of regulation for the aircraft industry [as 
there is for building] they would have 
produced beautiful planes never f lying 
higher than one inch. . . . Al l over the 
wor ld , we have building regulations . . . 
which al low the bui lding and the archi
tects to bui ld, to construct, but which are 
not sufficiently elastic to al low the bui ld
ing industry to develop." In support of 
his argument that the bui lding industry 
must develop, and quickly, he argued 
that " In other fields of activity, the speed 
of development cannot be adequately ex
pressed as 'acceleration', but rather as 
'mult ipl icat ion and mutat ion. ' Mankind 
has existed for about 20 mi l l ion years, but 
only during the last 100 years d id our 
transport speed accelerate from seven 
miles an hour in a horse-drawn cart to 
25,000 miles per hour in a rocket. Accel
eration or mutation? Printing has existed 
for 300 years, TV for 30 years. Now, pic
tures from Mars are here in less than 300 
seconds. This is mutat ion. In the bui ld
ing industry," says Groosman, " w e must 
with our hands, and with every particle of 

our brains, search for new possibilities, 
and exercise and develop those to per
fect ion." 

Some reflections 
on the moon 

"Ou r problem is really a problem of what 
the computer people call 'software'. It is 
the way in which the hardware systems 
are strung together to make them work 
effectively. Perhaps the best example I 
can give of this is the example of the 
dweller in Harlem who sits dr inking beer, 
looking at his modern television, and per
haps a NASA program was coming in 
from the moon showing a little shovel 
scooping a trench. As he sits and looks at 
this, we have to reflect that we do not 
know how to put a public school system 
in New York City and take his kids 
through high school so they can partici
pate in and contribute to and gain the 
benefits of our modern industrial so
ciety."—from a speech by Dr. Thomas O. 
Paine to the Architects and Engineers 
Forum sponsored by Southern California 
Edison Company and the Los Angeles De
partment of Water and Power. 

Public planning for 
private building 

At the same forum in Los Angeles, Dr. 
Wi l l iam L. C. Wheaton, elaborating on 
his point that Sixth Avenue "has pro
duced a huge investment in excellent 
buildings on a site and in a manner re
flecting the worst of pre-World War I 
p lanning", asked: " H o w many mistakes 
and how many bad investments of this 
sort can our society afford to make? It is 
not a failure of architects nor is it a fai l
ure of bui lding sponsors. In consider

able degree, it is a failure of local govern
ments: The inability of local govern
ments to become involved in planning 
and bui lding the infra-structure for pr i
vate effort. And yet you say in what gov
ernment? In what city in the United States 
would the mayor say to Time Inc. and 
CBS and the Hil ton chain: No boys, hold 
up your buildings for two or three years. 
I know it w i l l cost you a quarter of a mi l 
lion a year, but ride wi th me and we wi l l 
put a platform there and connect it to the 
subway system and connect it to the high
way system and connect it to a parking 
system and put in a moving walkway so 
this thing can be a vital piece of the 
future. 

" I t wou ld take a very tough mayor to 
lay down such a line and stick to it. And 
it wou ld take very courageous business 
leaders to ride with it and get behind the 
effort so that there could be that new and 
better scale of planning. But if we con
tinue to miss opportunit ies, we wi l l never 
get around that corner toward the future 
that we all search for ." 

Bad news of the month, 
automotive division 

The efforts of architects and others to 
save at least a small port ion of the earth's 
surface from the highway engineers wi l l 
be hampered by the news (via McGraw-
Hill's far-flung Wor ld News) that a "rec
ord 198,996,479 motor vehicles were 
registered throughout the free wor ld last 
year," and that "The United States con
tinues to lead all other areas in registra
tions, wi th 51 per cent of the world's to
ta l . " Those who have given up all hope 
may flee to Burma, " the only country in 
the free wor ld where automobile regis
trations are going down . " —W.W. 
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BEHIND THE RECORD 

Vest-pocket excellence: 
Can it be contagious? 
A few weeks ago, I noted in the local 
paper that the new offices of the County 
Federal Savings & Loan in Westport, 
Conn, (incorporated circa 1787 and big 
on clapboards and copper-roofed cu
polas) had been opened wi th due cere
mony. The item was of some interest be
cause the new bui lding was a replace
ment for a bui lding which had rather 
spectacularly burned to the ground a year 
ago, and because the new design had 
been done by Lew Davis (of Davis, Brody 
and Associates whose work I almost al
ways admire highly). Wel l , I did stop off 
to see it on the way to the hardware store 
last Saturday morning. People on their 
shopping trips were stopping to look at 
the bui lding, which fits quietly between 
two very ordinary neo-Colonial retail 
establishments though it is almost starkly 
contemporary—done in bold planes of 
white stucco and glass. Others crowded 
inside to look at the handsome 
contemporary furniture and admire the 
paintings set off against the whi te plaster 
walls. The point is that " the people" were 
responding to the concern that the owner 
had exhibited in commissioning a first-
rate architect and were responding to the 
concern the architect had exhibited in 
every phase of the design from basic con
cept to choice of the clock and calendar 
on the wal l . The people were responding 
to a vestpocket of excellence tucked into 
their main street. 

It is a long way from this perhaps ab
surdly small-scale recognition of excel
lence to a national demand for excel
lence, but I continue to believe in the 
idea that " the people"—if they are given 

the opportunity to see and experience 
good architecture and good environment, 
if only one person at a t ime, one bui lding 
at a time, one experience at a t ime—wi l l 
grow to want it and then perhaps to de
mand it. First on an individual basis—in 
their housing. Then on a broader scale, as 
in their local schools; then as part of the 
massive government efforts that are 
bui lding up now to house and serve our 
growing population in our growing cities. 
And if that demand for quality of design 
can be superimposed on the enormous 
(indeed frightening) need for quantity of 
construction, our total environment wi l l 
come much closer to what we sometimes 
dream it might be. 

Can we really hope for changes in 
what sometimes still seems like a hope
less apathy on the part of so many gov
ernment officials and private citizens 
about quality of architecture? Yes, I think, 
because so much change is required in 
the systems and organizations and att i
tudes involved in the bui lding job that 
there is fresh opportuni ty for change in 
systems and organization and attitudes 
towards the design job. Because whi le we 
are making the changes in the system 
to create quantity we can also make the 
changes to assure quality. 

In a recent speech, Marie McGuire, 
who long headed the Public Housing Au
thority and is now HUD's Assistant for 
Problems of the Elderly and Handi
capped, said that whenever public funds 
are used in bui lding, " the result should 
reflect our best, not our least. It should 
be a contr ibution to the high level of 
basic and esthetic goals of the city. . . . 

Above all, housing for low-income peo
ple, through its design, should inculcate 
a love of one's home by having a home 
worthy of love. If we bui ld barracks, we 
wi l l get barracks reactions. I suggest this 
is the normal human response, and has 
little relationship to the individual's eco
nomic status." 

Some of the housing shown in last 
month's Building Types Study ("Urban 
Housing: New Approaches and New 
Standards")—commissioned by private 
clients wi th a belief in the importance of 
excellence, designed by architects wi l l ing 
to work and fight for something above 
the norm, and financed by lenders wi l l 
ing to try something new (and how rare 
they are)—is exploring new ideas in the 
hopes of new human responses. 

Excellence in design of buildings is, 
of course, not enough by itself. Dr. W i l 
liam L. C. Wheaton recently pointed out 
to the American Society of Planning Of f i 
cials that "most of the programs of pub
lic or private development have utterly 
failed to take advantage of major oppor
tunities for urban development. The sub
stantial rebuilding of Sixth Avenue in New 
York City wi thout any public intervention 
has produced a huge investment in excel
lent buildings on a site and in a manner 
reflecting the worst of pre-World War I 
planning. It could have been a major 
fragment of the city of the future." 

The hope is, of course, that quality is 
catching; that vest-pocket examples can 
stimulate a broader and broader demand 
for over-all excellence of design. If that 
is true, each new house or garden apart
ment or public school or post-office or 
corporate headquarters or speculative of
fice bui lding is an opportuni ty to set a 
new and higher standard of excellence for 
at least its area. Which is, it seems to me, 
a challenging and helpful way to ap
proach every new commission. 

—Walter F. Wagner, jr. 
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REPUBLIC STEEL 
MANUFACTURING DIVISION 

JN09T0WN OHIO '1451 

Dream in color 
with Republic 
CRYLCOATwindows. 
Economical way to let your imaginat ion roam. 
Choose f rom 18 colors to b lend or contrast Republ ic 
standard windows with your bui ld ing walls. 

*A trademark of Republic Steel Corporation 

For more data, circle 7 on inquiry card 
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Create with 
standard Republic 

R e p u b l i c F u l l - F l u s h S tandard 
Doors offer the same creative versa
ti l i ty at standard cost. These doors 
are modif ied at our factories and 

l̂ l̂ g dnCi dOOrSa ' " ^9 ' ° ^ ^ ' warehouses for dist inct ive 
" light and louvre treatments. You get 

b e a u t i f u l d o o r s t ha t a re e x c e p 
t i o n a l l y w e l l f inished, durable, and 

quiet. At a f ract ion of the cost of 
custom work. 

C o m b i n e t h e s e w i t h R e p u b l i c 
CRYLCOAT windows, and your bui ld
ing's beauty is much more than skin 
deep. From inside or outside you've 
created a splendid bui ld ing —and at 
much lower cost. 



 

 

Frame-A-Lite Sticks offer unl imited 
des i gn f l e x i b i l i t y f o r e n t r a n c e s , 
halls, or entire walls. The system is 
very inexpensive. Tr im, steel st icks 
won't warp, sag. rot. or shrink. The 
need for costly planing and mort is
ing is el iminated. And our snap-on 
glazing bead looks very expensive. 

REPUBLIC STEEL 
MANUFACTURING DIVISION 

Y O U N G S T O W N OHIO 4 4 5 0 5 

REPUBLIC STEEL CORPORATION 
MANUFACTURING DIVISION 
Youngstown, Ohio 44505 
( ) Please have a salesman call with a demonstration 

kit. 
Please send literature and specifications on: 
( ) CRYLCOAT standard Windows 
( ) Frame-A-Lite Stick System ( ^ ' " ' A ^ ] 
( ) Republic Ful l -Flush Doors 
{ ) Universal Door Frames 

Name 

Company. 

Address _ 

City 

.Title-

-State. .Zip. 
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Report on trends in the temperature control industry 

A Honeywell summary 
of recent developments 
in building automation 

Building automation—the auto
matic collection and use of data to 
operate mechanical systems with 
least attention and highest efficiency 
—is governed by trends in building 
construction itself. In recent years, 
two major trends have emerged. 
These are, the increasing number of 
large buildings constructed each 
year, and the steadily growing cost 
of operating commercial buildings of 
all kinds and sizes. 

U S E O F A U T O M A T I O N 

  

I9SS 1960 19611962 1963 1964 1965 1966 1967 

Instal lat ionsdoubled between 1 9 6 5 a n d 1967 . 
Both these trends give rise to a need 
for the application of more and 
more automation, designed to 
achieve greater efficiency at lower 
cost. In terms of automation hard
ware, we consider that the signif
icant trends are: 
• the standardization of systems, 

with modular construction. 
• the increased use of monitoring 

systems for automatically spot
ting trouble. 

• greater use of logging systems, to 
aid in efficient operation and 
costing. 

• a trend to larger capacity, high
speed systems, able to accommo
date major building additions. 

• the use of new technologies. 
Standardization and 

Modularity 
Standardized automation systems 
bring a number of advantages. They 
have lower initial cost—a result of 
mass production. They are well-
defined, with readily available tech
nical information on their perfor
mance. They incorporate tested 
designs. Start-up is virtually trouble-
free and servicing is simplified. 

Modular construction means flex
ibility. A system can be easily adapt
ed to fit the needs of a particular 
building. Add-on modules mean a 
system can grow with building 
additions. 

Standardized, modular systems 
cost less, making automation prac
tical for more buildings. For the con
sulting engineer, standardized sys
tems are easy to specify — informa
tion is readily available. 
Monitors catch trouble early. 
There is an increasing use of moni
toring systems to spot equipment 
trouble. Monitoring means malfunc
tions are located before they be
come significant—damage to ex
pensive equipment is avoided and 
tenant complaints averted. The 
manpower required for inspection is 
substantially reduced, and auto
matic inspections are made even 
during unoccupied hours. 

Correctly applied automation sys
tems mean lower operating costs. 
But experience shows it is possible to 
over-automate. A careful survey of 
needs should be made before writing 
the specification. For example, don't 
over-achieve by installing a 3,000 
point system in a 1000 point appli
cation. Careful planning is neces
sary to assure maximum return on 
your automation investment. 

New technologies 
For the efficient operation of very 
large buildings and building com
plexes, more sophisticated technol
ogies are needed. Because of its 
activities in the computer field, 
Honeywell is particularly well 
equipped to do this, and from com
puter technology we have borrowed 
"core memory." From space tech
nology we have taken micro-elec
tronic techniques, and combined 
the two in a new family of standard
ized systems called Special Purpose 
Digital Data Processors. 
The number of logging systems 
installed in the past two years is 
more than equal to all those pre

viously installed. Further, a wider 
variety of data is being logged. For 
example: 
• logs of values when trouble occurs. 
• logs of flow and BTU's for deter

mining costs. 
• logs of energy input vs. output to 

indicate efficiency of operation. 
On a typical Honeywell console, a 
series of selection switches allows an 
operator to demand a variety of 
logged information. 

• 

standardized System 7 Selectographic Super
visory Data Center , with system analyzer and 
alarm printer module. 

Another major trend is toward 
systems designed to facilitate future 
expansion. To provide this flexibil
ity, systems incorporate core mem
ories. With this device, a system 
can be completely reprogrammed 
without changes in electrical wiring. 
The memory also allows an opera
tor to add a new input or inputs in 
minutes. 
Now, the computer. Finally, there 
is a trend towards doing more build
ing automation functions automa
tically: the next generation of sys
tems will be based on computers, 
working in closed loops with the 
mechanical systems. 

A computer's speed allows for 
simultaneous scanning, alarm print
ing, plus status and trend logging. 
Computer programs, aimed at more 
efficient operation can be written. 

For the full story on building 
automation, ask the Commercial 
Division at your local Honeywell 
office. 

H o n e y w e l l 
A U T O M A T I O N 

f o r m o r e da ta , circle 8 on inquiry card 
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New Kentile Malibar-a textured sheet vinyl floor in heavy .090" gauge. Colors: 10. Complies with Fed. Spec. # L-F-475a-Type H 

New Malibar. Stonelike chips set deep in translucent vinyl. 
An excitingly realistic sheet vinyl floor because each set-in chip extends clear 
through to the backing. 6-foot-wide rolls ensure a virtually seamless look. Tex
tured surface helps hide underfloor imperfections. Malibar is long wearing, 
greaseproof, easy to maintain. Hydrite backingpermitsuse anywhere, even below 
grade. Ideal for commercial use. Samples? Ask your Kentile® Representative. 

K E N T O OlR lS 
Brooklyn, N.Y. 11215 



An Architectural Furniture System for Custom Designing Active Storage and Work Areas 

The wall and front supported application of 
OMNI PLUS expresses structural order and 
organizational function while achieving more 
efficient utilization of space. The cantilevered 
effect of the wall supported application 
accentuates its classic architectural form which 
is compatible with any style or fashion. OMNI 
PLUS' system concept is the most complete 
and significant new product available to the 
interior designer interested in environmental 
design. Its vertical and horizontal flexibility has 
synthesized function with form, and when 
necessary can be front supported to combine 
the ruggedness needed in contract furniture 
with its architectural simplicity. 
Wall supported offices can be equally well 
designed for the action directed, the reference 
(or storage; oriented, or both. Enclosures may 
be ganged or stacked as high as one can reach. 

OMNI PLUS offices may or may not be designed 
to include a desk extended from one of its 
modules. In a typical application, OMNI PLUS 
uses as little as one third the floor space of 
traditional furniture. The many possible 
applications are an appealing solution to floor 
maintenance problems, and offer the designer 
freedom of vertically separated and/or varying 
depths of custom cabinetry. Rather than being 
object furniture, OMNI PLUS becomes the 
background element in any given interior. 
OMNI PLUS is a complete component system 
which can be designed into wall supported or 
wall and front supported applications. It can be 
disassembled and reassembled in a new 
location, or be redesigned for a new function. 
The designer of a system has the freedom and 
flexibility of unlimited combinations of open 
areas, enclosures, semi-closures with variable 
organizer systems, work surfaces and 
accessories. 

Write for the location of the showroom or dealei 
nearest you, and an OMNI PLUS brochure whici 
shows a variety of applications and details aboi 
accessories. OMNI/Aluminum Extrusions, Inc., 
Subsidiary of Hoover Ball and Bearing Compan 
1378 Shepherd St., Charlotte, Michigan 48813. 

Front rails may be extended to the floor for support wher 
the requirement is more rugged. The l ibrary/periodical! 
rack shown above has a drop front work surface, and i! 
ideal for professional waiting rooms and foyers. Stri[ 
lamps are available for horizontal panels. 

For m o r e data , circle 9 on inquiry card 



Your number for efficiency. Functional, contemporary beauty. Menlo captures 
the style, quality and security typical of each Corbin UNIT® Lockset. You'll 
also find these features in the complete line of Corbin exit devices, door 
closers and other types of locksets. 

Your Corbin distributor can furnish you with complete data on this 
design, or write P. & F . Corbin, Division of Emhart Corporation, New Britain, 
Connecticut 06050. In Canada—Corbin Lock Division, Belleville, Ontario. 

For more data, circle 10 on inquiry card 



Planning an on-the-go office building? Specify a 

"Recorof/iff 
VERTICAL MAIL CONVEYOR BY 

Hr^ Standard 
^ Conveyor 

P h o e n i x M u t u a l L i fe I n s u r a n c e Co. , Har t 
f o r d , Conn . /A r ch / f ee f ; H a r r i s o n & A b r a m -
o v i t z . Contractor: George A. Ful ler Co. 

The ultra-modern office build
ings seen here differ greatly in 
architectural style—yet they 
do have one thing in common 
to give them remarkable func
tional efficiency. 

1 I It's a Standard Conveyor 
Recordlift Vertical Mail Con
veyor System, schematically 
illustrated at the left. 

By providing fast, selective 
distribution of inter-floor mail 
and supplies, a Recordlift cuts 
operating costs by saving lOO's 
of mailboy and messenger 
man-hours daily. Operation is 

completely automatic . . . all you do is 
load the container, set the address and 
Recordlift delivers. Automatically. 

It's the proven way to solve office 
building distribution problems! Ideal 
for hospital use, too! 

Get details. Write for new 
Illustrated Recordlift Bul
letin 153. Describes op
eration, shows various 
addressing systems, gives 
d imens iona l requ i re 
ments. Standard Convey
or Company. 312-G Second 
St.. North St. Paul, Minn. 

 

55109. 

 

,S=aa 

Mich igan Conso l i da ted Gas, Det ro i t , M i c h . 
Architect: M i n o r u Y a m a s a k i — S m i t h , 
H i n c h m a n & Gry l ls . Contractor: B r y a n t & 
Detw i le r Co . 

j r t h w e s t e r n Na t iona l 
L i fe I n s u r a n c e 
C o m p a n y . 
M i n n e a p o l i s . M i n n . 
Architect: M i n o r u 
Yamasak i & Assoc ia tes 
Contractor: Geo rge A 
Ful ler Co . 

For more data, circle 11 on inquiry card 
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T h i s c o l u m n s h o w e r s e r v e s 
6 p e o p l e w i t h o n e se t o f 
p l u m b i n g c o n n e c t i o n s ! So it 
cuts installation costs up to 80%. 
Like all Bradley Group Showers, it 
saves space, t oo -se rv i ng more 
people in far less space than 
ordinary showers. It el iminates 
double-wall construction and pip
ing in outside walls. And it has its 
own drain, saving the cost of 
drains along the perimeter. Made 
in 2 to 6 person units. Other 
Bradley Group Showers include 
Modesty Module*, Mult i -Stal l , 
Wall-Saver'^ and Panelon types. 
Bright ideas-space and money-
saving ideas from Bradley! See 
your Bradley representative. And 
write for latest literature. Bradley 
Washfountain Co.. 9109 Fountain 
Dr., Menomonee Falls. Wis. 53055. 
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Anacondability pulls the plug 
on plumbing bottlenecks, 

saves space, speeds construction! 
on every type of building. 

Adds value 
to single family dwellings. Copper plumbing 

in a home says "qual i ty" as no other material 
does . . . adds significantly to its worth and 

marketability. And the Anaconda name 
on the copper tube and pipe enhances the builder's 

reputation for using only the best. 
Added advantage: Anaconda provides a broad 

range of tube and fittings to meet every 
blueprint requirement. 

ates deliver 
f^^fpfraCsing developments. Anacondability makes 

> : -^^^ f^n ing easier by providing you with one 
ervdable source for all ACR tube, copper w 

/ iype, DWV, wrought copper and cast 
rass fittings, plus low pressure cast brass valve 
^ w i t f e - b o t h solder and threaded joints. 

Oĵ Fkfe'io coordinate deliveries when you wan 
J^ 'TJe j^ , where you want them. Got a tight 

jd^efcTm^et? Talk it over with your Anacon 
7e. You'll find him eager to help. 

II I' I-li 

bourtesy HerltaQe Village. Southbury, Conn. 



 

Saves space 
in hotels, hospitals, institutional buildings. Anacondability 

offers copper runouts that can save space and costs 
by installing easily in 12-inch chases. This 

represents a savings of 6-inches in chase width 
ordinarily required by galvanized pipe and fittings . . . 

that's 48 cubicfeet in an average size room! 
You can credit Anaconda's slim fittings and 

superior corrosion resistance in coppermet is for making 
this sav ing^oss ib le as well as practicaqle. 

Courtesy Statler Hilton inn. Greensboro, N. C 

Speeds installations 
n high-rise buildings. Anaconda's broad range of copper 

tube sizes permits on-the-job preassembly of 
omplete water supply trees without delay or wasted 

man-hours. In a typical back-to-back installation, for 
example, trees with 146 pre-assembled joints installed 

with just 4 solder joints! Added advantages: 
Copper's easy bending clears obstructions without ^ 

;ostly modif cations or space-consuming partitions. \ 

Considering copper's many inherent 
properties and characteristics, 

installed cost of copper plumbing 
including DWV can often compete in 

price with ordinary ferrous types. 
For further information concerning 

Anaconda pipe, tube and fittings, 
for the building construction 

industry, write for Publication B-1. 
Anaconda American Brass Company 

414 Meadow Street, 
Waterbury, Connecticut 06720. 

An^condA 
AMERICAN BRASS COMPANY 

2.8,46 
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MONO stays where the action is 

. . . that gives it a long, weathertight life as a 
construction joint sealant. 

Construction joints move. Mono can follow that 
movement day in, day out for 20 years or more, 
because the body of the bead stays pliable. This 
eliminates stress where the Mono meets stone, 
glass, metal, wood, concrete or plastic. 

Since 92% of sealant failures occur because the 
sealant pulls away from the joint sides, you can see 
why we build this special quality of stress-relaxation 
into Mono. 

Mono also gives you an extra margin of safety 
during installation. Even where construction dust or 
moisture is present, Mono's extreme adhesion seals 
the joint. No priming required. 

For more data, circle 14 on inquiry card 

While we make many kinds of sealants, we think 
Mono will serve you best in 9 out of 10 cases. In the 
10th case, your Tremco man will recommend one of 
the other fourteen Tremco sealants. You can be 
sure he's right, because he'll be on your job site, 
checking. 

If you'd like to know more about Mono and the 
other Tremco sealants, please see Sweet's or wri te 
us for additional information. 

TREtnCO 
THE TRBmCO 

m/inuF/icTURmG company 
Cleveland, Ohio 44104 

Toronto 17, Ontario 
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Solving the 
f*people problemŝ  

in all types of 
buildings... 

M O D U L A R C E N T R A L S Y S T E M S LENNOX 

For more data, circle 75 o n inquiry card 



People comfort? 
Economy? Or 
Design freedom? 

(Why choose? Lennox flexibility guards all three.) 

When you plan to air condition a building — single-story or multistory — consider 
all the people problems as well as the building problems . . . and the Lennox solutions. 

We create people comfort... to match the different problems of different people. 
In all types of buildings. For all types of people. Doing all manner of things. At the same time. 
In the same building. Whatever the weather. 

Tough problems? Sure. But Lennox modular central systems can handle them. They 
have the flexibility, the sophistication of control for an almost infinite variety of "micro-climates" 
-individual comfort zones. 

Whatever the building type, there's a Lennox system-or systems combination-to 
match its demand for "micro-climates." 

Take the Lennox Direct Multizone System (DMS), for rooftop or multistory in
stallations . . . up to a dozen comfort zones; or DMS with dual ducts and mixing dampers. Or 
take the single-zone Lennox combination system for gas, oil, or electric heating with electric 
cooling; or air conditioning with add-on heating; or unitary systems with a wide variety of coil-
blower units. 

When you plan for people comfort in any building-school, office, apartment, motel, 
plant, clinic, shopping center, home-plan with the "micro-climate" advantages of Lennox mod
ular central systems. 

For details, see Sweefs-or write Lennox Industries Inc., 
SSO S. 12th Avenue, Marshalltown, Iowa 50158. 

' ' : 



Functional new offices of midwest manufacturer, where four 
Lennox DMS rooftop imits provide the "micro-climates" 
necessary to meet a variety of individual comfort require
ments spread through its 24,000 sq. f t . area. Each DMS 
combines up to 22 tons of cooling capacity with up to 
700,000 Btuh of heating (can be gas, oil, electric or hot 
water). Each unit can provide comfort in up to 12 of these 
"micro-climate" areas, and can heat some while cooling 
others. 

Direct Multizone units on roof serve many comfort zones through 
flexible duct which can be moved as zones are changed. 

Seven story professional building has shops on lower level, 
offices on middle floors, restaurant on top. Lennox "micro
climates" meet the varying comfort needs. Thermostati
cally-controlled dampers select cool or warm air for each 
comfort zone. An air handler gives constant circulation in 
each zone. Heating / cooling source is gas duct furnaces 
coupled with blower-coil-filter units. Air-cooled condensing 
units are outdoors at grade level. Restaurant is served by 
two gas heat/electric cooling units on roof. P o w e r Saver"^ '^ 

supplies fresh air and cools "free" when outdoor tempera
ture is below SyP. 

Fan-coil units coupled with duct furnaces supply heating or cool
ing to first six floors. Rooftop units handle cafe on top floor. 

This striking, modem condominium provides individual 
comfort control for occupants of its apartments with 
Lennox remote air conditioning systems. Each apartment 
is cooled and heated by a gas furnace-cooling coil combina
tion located in the basement. Condensing units are con
cealed on the roof. Cooling capacity for each apartment is 
21/2 tons; heating is 110,000 Btuh. 

Each apartment has its own heating I cooling system for complete 
flexibility and tenant control. 

This progressive elementary school utilizes the flexibility 
afforded by Lennox DMS rooftop units to help promote the 
advanced concept of team teaching. More than 30 teaching/ 
study areas, offices, and other rooms are heated and venti
lated by the four DMS units. Individual thermostatic con
trol in the large class areas permits varying occupancy and 
activity, while maintaining comfort levels. The DMS units 
are completely hidden from sight, do not intrude on the 
school's design esthetics. 

Architecturally-designed enclosure conceals the DMS equipment 
and contributes to esthetics of the building. 
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you are a self-employed architect— 

you owe it to yourself 
to learn about 

Continental's new 

Target Program 
Reduces current 

income taxes, increases 
usable income, while 

building your 
retirement dollars! 

The amended Keogh Bi l l , or HR-10, 
allows you to start a tax-deductible retirement 

program. Continental's new T A R G E T 
PROGRAM permits you to take advantage 

of this legislation through one of up to eight 
different methods of funding. A T A R G E T 

PLAN can currently reduce your taxable 
income 10%, up to $2,500 each year. And this 

can often increase your usable income — 
even after a sizable contribution to your 

retirement fund. To find out how much you 
can reduce your income taxes this year, 

write Robert M. Powell, Asst. \'.P, 
Continental Assurance Co., 

310 So. Michigan Ave., 
Chicago 60604, 

Dept. 112. 

CONTINENTRL JflSSURflNCE (P. 
Creative Financial Planning 

©CA, 1968 
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Success 
is 

something 
you 

can't leave 
a 

son 

In today's complex and specialized 
world, success depends more and 
more on whether he gets a college 
education. 

But he may not be able to get one un
less the nation's colleges can answer 
some serious questions: How to cope 
with rapidly increasing student enroll
ments? How to keep the quality of 
education constantly improving with 
more modern laboratories, better li
braries, new classrooms? How to at
tract able new faculty members? 

Your support will help colleges an
swer these questions . . . help them 
make your son ready for his world. 

Give to the college of your choice. 

COl .M II. KOK 
•I.NA.NCIAI. 

All) TO ' 5 

KDLtATIO.N 

adver t is ing contr ibuted 
for t h e publ ic good 

SCBIBQ 

• r ^ l l ^ ^ to take years of wear. Scribo Chalkboards have a 
I w U U n baked alkyd amine enamel surface for clear writ

ing, ghost-free erasing and damp cloth cleaning. Your choice of 
three types — Va" Hardboard — V2" Particleboard — 24 ga. Steel 

— in five standard colors. Write for samples and specifications. 

Q O S Q Q Q © MANUFACTURING COMPANY 
P.O..BOX 71, ONTARIO, CALIFORNIA-91764 
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TO USE 
ZIP CODE 

So that you can have faster, 
more efficient mail service. 
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Another big one 
>̂es alhelectric, 

The advantages of the a l l -e lect r ic are demonstrated once again. This 

concept for commercial buildings time, in Montgomery Ward's com

bined Metropol i tan Distr ict Off ic 

West Coast Buying Offices and reta 

facilities in Rosemead, California. 

Montgomery Ward, Rosemead, i 

one more important name on the Ion 

listofall-electricbuildingsownedan 

operated by major corporations. 

Electric space condit ioning sy l 

tems can save builders 30% to 5 0 1 



in first cost installation. In most cases, 

expensive stacks, and boiler rooms 

are e l im ina ted , o f ten sav ing the 

equivalent in space of whole floors. 

There's more freedom of design in all-

e lec t r ic bu i ld ings . Less room is 

required for the main space-condi

tioning plant. The result is a low cost, 

lowmaintenance bui lding with very 

compet i t ive per square foot oper

at ing costs. Add up all the advan

tages and savings. The al l -electr ic 

bu i ld ing invariably has the lowest 

total annual cost. 

Montgomery Ward,Rosemead,was 

des igned by a r c h i t e c t s Mazzet t i , 

Leach, Cleveland & Associates, Ron 

Cleveland, A. I. A. It goes into our files 

as one of the hundreds of case his

tor ies of a l l -e lec t r i c bu i l d i ngs in 

Central and Southern California. 

OurMarketing Engineering Depart

ment will show you how to apply the 

al l -e lectr ic concept to your project 

for remarkable savings. Write: Mar

keting Engineering, Box 62,Terminal 

Annex, Los Angeles, California 90051. 

Southern California Edison 

Montgomery Ward, Rosemead 
 



Abraham Lincoln speaks 
onThe Peace Corps: 

To correct the evils, great and small, 
which spring from want of sympathy 
and from positive enmity among strangers, 
as nations or as individuals, , < . t 
is one of the highest functions of civilization. 

M, tEPTEMBCB 30. IMt 

PUBLISMEO AS A PUBUC SC«VICC IN COOPEBAT.ON W.IM THE 
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Zero in on the Carrier Moduline System for 
architecturally-designed air conditioning! 

This close-up of our Moduline air terminals, integral parts of the 
system, shows one use with circular light fixtures to attain an 
attractive ceiling pattern. 

They integrate with lights dozens of different ways. May be 
installed as random singles, linked in pairs or coupled in lines of 
any length. 

The system provides variable volume temperature control 
room-by-room in bui ldings of any size. Maintains an ideal 
temperature level in each room at all times. Delivers air quietly 
and smoothly at any volume. And does it automatically with utmost 
simplicity. 

Controls are unit contained. There are no pumps, valves, 
electrical connections, or wall thermostats. As a result, you have 
unlimited design flexibility—not only in initial planning, but also 
for future changes. 

For complete details, contact your nearest Carrier office or 
distributor. Or write us at Syracuse, New York 13201. Represented 
in Canada by Carrier Air Conditioning (Canada) Ltd. 

Carrier Air Conditioning Company 

For more data, circle 25 on inquiry card 
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Architect: Walton & Madden, Riverdale, Mj 
Screen erected by: Acme Iron Works, Inc., Washington, D. 

BORDEN DECOR PANEL AS BUILDING FACADES 

Shown above is Deco-Grid style Borden Decor Panel used 

as a facade for the Porgos, Inc. building in Waldorf, 

Maryland. Set off by piers of white precast stone, the 

sturdy aluminum Deco-Grid panels ore finished in blue 

HINAC, Pennsolt's new finish for metals. 

This Deco-Grid installation has tilted spacers, o feature 

called the Slant-Tab variation wherein spacers may be 

mounted at angles of 30°, 45° , 60° or 90° as desired. 

The Slant-Tabs may be further altered by use of non
standard angles, or lengthened tabs. 

All the Borden Decor Panel styles, including Deco-Grid, 
Deco-Grii, Deco-Ring and Decor-Plank, ore highly versa
tile in design specification and in application as facades, 
dividers, grilles, fencing and the refocing of existing 
buildings. In standard or custom designs, Borden Decor 
Panels provide a handsome, flexible, maintenance-free 
building component. 

Write for latest full-color catalog on Borden Decor Panel 

BORDEN METAL PRODUCTS CO. 
MAIN OFF ICE: 822 G R E E N LANE, E L I Z A B E T H , NEW J E R S E Y 07207 • ELizabeth 2-6410 

PLANTS AT: L E E D S , ALABAMA; UNION, NEW J E R S E Y ; CONROE, TEXAS 

When in New York City, see our exhibit at Architects Samples, 101 Park Avenue 
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THE RECORD REPORTS 

B l a k e H u g h e s is p u b l i s h e r 

t o s u c c e e d E u g e n e W e y e n e t h 

Blake Hughes, formerly associate pub
lisher of ARCHITECTURAL RECORD, suc
ceeds Eugene E. Weyeneth as publisher. 
Mr. Weyeneth has been named publisher 
of Engineering News-Record and Con
struction Methods & Equipment. 

Mr. Hughes joined the RECORD in 
1951 as promot ion manager and became 
director of marketing services in 1959. He 
was named assistant to the publisher in 
1963 and associate publisher in 1967. 
Earlier, he was promot ion manager of En
gineering News-Record and Construction 
Methods & Equipment. He is a graduate 
of Dartmouth. 

B u i l d i n g R e s e a r c h I n s t i t u t e 

n a m e s n e w o f f i c e r s 

Benjamin H. Evans, A.I.A., has been named 
executive vice president of the Building 
Research Institute to succeed Robert P. 
Darl ington, A.I.A., who has become man
ager of market development for bui lding 
construction. Copper Development As
sociation, New York City. Leander Econo-
mides of Economides and Goldberg, Con
sulting Engineers, New York City, replaces 
Mr. Evans as B.R.I, vice president. 

In addit ion, two new Board members 
have been appointed: j . Anthony Vilar, a 
former B.R.I, executive vice president and 
at present managing editor of Building 
Construction magazine, Chicago; and 
Robert W. McKinley, manager. Technical 
Services, Glass Division, Pittsburgh Plate 
Glass Company, Pittsburgh. 

Mr. Evans, who also wi l l be secretary 
to the B.R.I. Board of Directors, has 
served as Director of Education and Re
search of the American Institute of Archi

tects since 1963. He is a member of the 
Building Research Advisory Board of the 
National Academy of Sciences and the 
Association of Collegiate Schools of Ar
chitecture and of its Committee on Grad
uate Studies and Research. 

A c a d e m y - I n s t i t u t e h o n o r M i e s , 

A a l t o , F u l l e r a n d J o h a n s e n 

The American Academy of Arts and Let
ters announced Ludwig Mies van der 
Rohe a newly elected member at their 
joint annual ceremonial with The Na
tional Institute of Arts and Letters May 28 
in New York City. George F. Kennan, the 
historian and diplomat, read a citation 
naming Alvar Aalto, Finnish architect, an 
honorary member. 

In addi t ion, R. Buckminster Fuller 
was awarded the architecture medal, and 
john M. Johansen, the Arnold W. Brun-
ner Memorial Prize in architecture. 

A c a d e m i c n o t e s : 

n e w s c h o o l s , d e a n s , c h a i r m e n 

• A School of Architecture wi l l be es
tablished at The City College of The City 
University of New Yofk, effective July 1. 
Dr. Buell G. Gallagher, president of the 
college, announced that the new school, 
an outgrowth of a program in architec
ture established in 1961 with the engi
neering school, wi l l offer a six-year pro
gram leading to a Master of Science in 
Architecture and Environmental Studies. 

• John W. Wade, head of the architec
ture division at Tuskegee Institute, has 
been appointed the first dean of the 
new University of Wisconsin-Milwaukee 
School of Architecture. Mr. Wade has 
been on the faculty of Tuskegee since 
1963, whi le maintaining an independent 
practice. The school, the first architecture 
school in Wisconsin, wi l l begin accepting 
students this fall. 
• Professor Robert C. Metcalf has been 

appointed chairman of the University of 
Michigan Department of Architecture. 
He succeeds Professor Jacques Brown-
son, who has resigned to return to archi
tectural practice in Chicago. 

Professor Metcalf, an alumnus of the 
College of Architecture and Design, es
tablished his own practice in 1953, and 
joined the University in 1955. 
• Dr. Harvey S. Perloff has become 

dean of the U.C.L.A. School of Architec
ture and Urban Planning, succeeding Dr. 

George A. Dudley, who wi l l be chairman 
of both the New York State Pure Waters 
Authori ty and the State Council on Archi-
ture. Dr. PerlofY has been director of a 
Washington, D. C. planning foundat ion. 
Resources of the Future, Inc., since 1955, 
and is the author of several books on 
planning and economics. 
• Howard Sayre Weaver, associate sec

retary of Yale University and assistant to 
the president for external relations, has 
been appointed dean of the Yale School 
of Art and Architecture. He has been 
serving as acting dean of the school dur
ing the current academic year. 
• O. M. Ungers, Berlin architect and 

educator, has been appointed chairman 
of the Department of Architecture at Cor
nell University's College of Architecture, 
Art, and Planning. Mr. Ungers has been 
professor and ordinarius at Technical 
University of Berlin and prodean of that 
University's Faculty of Architecture and 
Urban Design. He has been visiting critic 
at Cornell, as well as Trebizond, Turkey, 
Rome and Moscow. 

A r c h i t e c t u r a l f i r m o f f e r s t o u r s 

o f C h i c a g o ' s f a m o u s b u i l d i n g s 

Fridstein Fitch & Partners is offering the 
first organized architectural tours of Chi
cago's famous buildings—landmarks and 
notable new structures. 

A specially trained architectural stu
dent wi l l conduct the two-hour. Loop-
centered tour aboard a glass-topped 
sightseeing bus. Price is $3.50 per person, 
which includes a paperback edit ion of 
"Chicago's Famous Buildings" by Siegel. 
Groups must guarantee a minimum of 35 
persons. Address: 351 E. Ohio, Chicago. 

A r c h i t e c t o n c o m m i t t e e t o 

a d v i s e O p e n S p a c e P r o g r a m 

Wi l l iam Turnbul l , Jr., A.I.A., has been ap
pointed the only representative architect/ 
planner on the 25-member Technical Ad
visory Committee authorized by the Cali
fornia Legislature's Joint Committee on 
Open Space Lands. 

The Committee is to work closely 
wi th the eight-man Joint Legislature Com
mittee to define open space lands and to 
provide for their assessment for tax pur
poses as open space, provided they are 
subject to legally enforceable restriction 
to use as agriculture, recreation, natural 
resources or enjoyment of scenic beauty. 
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BUILDINGS IN THE NEWS 

 

 

55-story office building will float over Grand Central 

A $100-mil l ion, 55-story office bui lding 
that wi l l " f loa t " above Grand Central 
Terminal in New York City has been de
signed by Marcel Breuer and Associates 
for UGP Properties, Inc. When finished, 
the cast-stone-and-granite bui lding wi l l 
provide some 1.9-million square feet of 
office space for an estimated populat ion 
of 12,000. 

The rectangular tower, designated 
175 Park Avenue, wi l l be 221 feet south of 
the Pan Am Building. It wi l l be supported 
solely by a central "sp ine" which also 
wi l l serve as the core for its 52 elevators. 
Outside weight of the office floors wi l l 
be transferred to the spine at the base 
of the bui lding by four trusses, canti-
levered to points just below the first of
fice f loor, 160 feet above ground level. 
Windows w i l l be deeply recessed. 

Inherent in the planning is much 
needed improvement and simplif ication 
of pedestrian circulation in and around 
Grand Central, for both train and subway 
passengers: There wi l l be two new direct 
corridor connections to subways through 
the new floor at the main concourse 
level; there wi l l be two new weather-
protected subway entrances on 42d 
Street; escalator transportation wi l l con
nect all levels; the 42d Street sidewalk 

wi l l be widened by 50 feet and there wi l 
be off-street taxi loading; and there wi l l 
be a broad range of interior shops and 
services to relieve street congestion. The 
main concourse wi l l not be affected by 
the new construction. 

Other statistics: The typical f loor 
size wi l l be 37,370 square feet gross area. 
Dimensions are 122 feet by 306 feet. 
Rentable office space per f loor varies 
from 31,320 square feet to 35,480 square 
feet. Gross area of the tower is 2.2-mil-
lion square feet and commercial space 
is 113,400 square feet. Terminal roof 
height is 150 feet. 

Construction is to take two and a 
half years, during which time normal 
functions in the station wi l l not be dis
turbed. 

    

  

  

  

TRANSVERSE SECTION 
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SIRUCTURAL / MAIN CONCOURSE' 

E l E V A I O « C O « / SUBURBAN CONCOURSE' 

IMPROVED PEDESTRIAN CIRCULATION 
GRAND CENTRAL TERMINAL 



Our catalog cost us a fortune! 

...but there's a wealth of 
institutional furniture ideas in it 
for you. 

 

It's yours for the asking if you're an architect, 
designer, decorator or dealer. 

Visit our Showrooms . . . 
NEW YORK—20 E. 46th Street 

CHICAGO—1184 Merchandise Mart 
LOS ANGELES—8815 Beverly Boulevard M E T A L P R O D U C T S C O M P A N Y • G R E E N B A Y , W I S • 5 4 3 0 6 
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insulation, of course, is essen t ia l . . . " " . . . good bond between board and roofing 

What are you going to do about the roof? 

for more data, circle 28 on inquiry card 



can't afford any water p r o b l e m s . . . ' " . . . a long efficient life wi thout trouble." 

Class I rated Permalite Sealskin® insulation board gives you 
everything you need in rigid roof insulation. 

And , the perfect package for o p t i m u m thermal and vapor 
control -Permapak^'^- includes three UL and FM listed mate
rials : Permalite Sealskin® rigid roof insulation board, Permalite's 
cold adhesive, and Permalite's ref lect ive vapor barrier. Al l 
shipped together f rom a single source. The system is approved 
for FM Engineering Division insulated steel decks acceptable 
class I construction, and UL listed metal deck assemblies con
struction 1 and 2, and UL Design RC-16, two-hour rating over 
prestressed concrete units. 

See your Permalite representative, 
consult Sweet's or write for litera
ture and samples. 

GREFCO Inc. / Building Products Div. 
333 North Michigan Avenue 
Chicago, Ill inois 60601 GREFCO's Permapak™ System: 

Insulation board, vapor barrier^ cold 
adhesive-al l from one source. 

greficg 

A subsidiary of General Refractories Company 

Permalite 
SjloJicJkiM. 
R I G I D R O O F I N S U L A T I O N 



BUILDINGS IN THE NEWS 

Der Scott 

Dwa;n Faubion 

Out-patient Clinics Building and parking structure at the University 
of Cal i fomia, San Francisco, w i l l house 22 major clinics and 700 cars. 
Architect John Lyon Reid has designed the Clinics Building to rest on 
six floors of the parking structure, which is jo ined at each f loor to 
an adjacent parking structure. The bui ld ing is designed for nine 
floors w i th a capacity for two future floors. A central core houses 
all elevators, stairs and ut i l i t ies; peripheral columns provide co lumn-
free space. A f loor-to-cei l ing glass curtain wall provides a v iew of 
the city. For the parking structure, a concrete-sheathed steel co lumn 
and one-way pan slab construction are used wi th peripheral spandrel 
beams to resist seismic forces. Its roof is the plaza level designed to 
connect to a future plaza at the Student Un ion . 

An apartment building, The Whi te Tower, designed by Javier Saenz 
de Oiza, situated on the main avenue leading f rom central Madr id 
to the airport, is composed of circular trays and vertical planes. 
Deep narrow spaces between the planes and trays afford cool shade 
in the hot cl imate, whi le providing privacy for each apartment. The 
pinwheel plan generated f rom the center core provides four apart
ments of eight rooms each for every f loor. Studio apartments, also 
a part of the design, give variety to the external design. In addi t ion 
to the 160 apartments, there are plans for a restaurant, cafeteria, 
poo l , kindergarten, chapel and commercial space at the top of the 
bui ld ing. Materials are concrete w i th board-marked finish, w i th 
shutters and w indow frames of wood , colored glass in kitchens, and 
clear glass on terraces. 

A circular office building seven stories high and 1,000 feet in d iam
eter w i l l occupy only 6.4 per cent of a proposed $40-mil l ion of f ice 
park in Jericho, New York. Uris Buildings Corporat ion has contracted 
to purchase the 125-acre Underhi l l estate for the project, and archi
tects are Skidmore, Owings & Merr i l l , New York City. The bui ld ing 
w i l l be set back more than 700 feet f rom adjoining roads on the 
natural rol l ing terrain w i th tree cover. It w i l l contain approximately 
2 mi l l ion square feet of of f ice space and is expected to provide space 
for 7,000 employees. The inner walls wi l l face on a broad landscaped 
plaza and park area, and parking facilities for 5,000 cars are planned 
for the underground area beneath the central plaza. 

Ce/o Pertot 

This prefabricated housing, in Sweden southwest of Stockholm, 
consists of two circles, one inside the other, w i th a 60-foot pedes
trian street between. The diameter of the outer circle is 900 feet. 
There w i l l be 891 apartments, a school, a religious meeting room, 
and a swimming pool in the $9.5-mil l ion project. In add i t ion, a 
garage beneath the street wi l l park 450 automobiles. Height of the 
houses—from three to eight floors—has been varied according to 
patterns of sunlight and shadow. The houses w i l l be bui l t ent irely 
of prefabricated elements and the apartments are expected to be 
bui l t at a rate of two and a half units per two four-man teams per 
day. The architect is Eric Ah l in , Ark i tektkontor AB. Construct ion is 
expected to begin in August. 
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Brookhollow Plaza, a $20-million office complex in Dallas, designed 
by Paul Rudolph, contains four high-rise towers ranging f rom nine to 
22 floors in height. The four towers w i l l enclose a central plaza 
l ined w i th restaurants and shops, provid ing some 700,000 square feet 
of off ice and commercial space. A three-quarter-acre reflecting pool 
wi th more than 80 fountains w i l l extend forward from the plaza. In 
addi t ion, a four-level covered parking structure accommodat ing 
3,000 cars w i l l serve the entire complex f rom three sides. The first 
bui ld ing, to be completed by 1969, w i l l offer 16 corner offices per 
f loor, and w i l l be supported by precast exterior columns leaving the 
interior areas column-free. 

The Netherlands Pavilion at Expo 67 has won the 1968 R. S. Rey
nolds Memorial Award for "signif icant architecture in wh ich a lumi
num has been an important contr ibut ing factor." The exposit ion 
bui ld ing is suspended wi th in a cage of 57,000 individual pieces of 
a luminum tubing that weighs only 100 tons, but supports the roof, 
floor, and walls. There are 23,000 square feet of f loor space. Walter 
Eijkelenboom and Abraham Middelhoek, partners in a Rotterdam, 
Hol land, f i rm are the architects, and George F. Eber of Montreal , the 
associate architect. 

The Bryant and Stratton School building complex in Boston's Back 
Bay area has been designed by architects Solomita & Palermo. The 
ground level of the 15-story tower combines w i th adjo in ing open 
spaces to create a plaza containing shops. The next f loor w i l l be 
classrooms, the upper 11 floors wi l l be a dormi tory, and the pent
house wi l l contain offices and a library. A 5-story classroom bui ld ing 
is to the rear of the tower. A total of 53 classrooms wi l l accommo
date 1800 students; there wi l l be 442 dormitory students. 
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BUILDINGS IN THE NEWS 

A proposed Arts and Sciences Building at Virginia Polytechnic Insti
tute in Blacksburg has been designed by the col laborating architec
tural and engineering firms of Lyies, Bisset, Carlisle & Wo l f f of 
Alexandria and Carneal & Johnston of Richmond. The vertical stair 
towers at the four corners of the 125,000-square-foot, $3-mi l l ion 
bui ld ing reduce horizontal travel w i th in and provide ready access 
f rom the quadrant approaches. The lower three floors contain an 
audi tor ium and classrooms, wi th the first f loor depressed half a level 
to reduce vertical travel of the major traffic. The top three floors 
contain offices, space for administrative functions, lounges and small 
seminar rooms. 

University of Illinois office building at the Medical Center Campus, 
encompassing 62,646 square feet, w i l l provide off ice space for ad
ministrative personnel and work area for campus-wide services. The 
structure, designed by Loebl, Schlossman, Bennett & Dart, w i l l con
sist of a lower level and four floors above grade. Exterior materials 
wi l l be face brick w i th w indows glazed w i th bronze glass set in dark 
bronze duronodic a luminum frames. The expected cost is $3,666,000. 
Construction is to begin this fall and the bui ld ing is due to be com
pleted in 1970. 

A Museum of Fine Arts addition, Boston, adds 14,000 square feet of 
exhibi t ion and work space on two levels, increasing the museum's 
present exhibi t ion space of 175,000 square feet by 8 per cent. The 
new bui ld ing, designed by Hugh Stubbins Associates, w i l l be faced 
wi th pre-stressed concrete slabs w i th five 15-foot-high hooded w in 
dows, canti levered f rom the second floor. The hooded windows, 
wi th side panes of glass, w i l l min imize direct exposure of art objects 
to sunlight in the second-floor gallery. The first-f loor gallery, which 
w i l l serve as a permanent exhibi t ion for the textile col lect ion, is 
windowless " t o create large, unencumbered yet int imate space 
where f inely detailed textiles can be viewed at close range." 

A warehouse for Construction Fasteners, Inc., west of Reading, Pa., 
is described by architect/conservationist Malcolm B. Wells as " con 
servation architecture." The easily-expandable 20,448-square-foot, 
steel-framed shed, clad in weathering steel, was bui l t on an "eroded 
patch of worn-out farmland. . . . Now, the rain water f rom the 
roofs and paved areas drains into a huge pebble pond , " before seep
ing out of sight. "Ground cover on the site is blacktop, and Vh 
acres of crown vetch, a leguminous vine that puts nitrogen into the 
earth, needs no cutt ing, and flowers gloriously each spr ing." Berms 
screen out nearby factories, yet a l low a view of surrounding hills. 
Cost: $340,000. 
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A service station being bui l t for Imperial O i l , Ltd. is under con
struction at Nuns' Island, the " n e w t o w n " which w i l l house some 
50,000 people six minutes f rom down town Montreal . Mies van der 
Rohe served as design consultant for the 167-foot by 74-foot bu i ld 
ing, and the architect is Paul H. Lapointe. The station wi l l be pre
dominant ly of steel and glass construct ion; colors are black and 
whi te. There w i l l be no advertising on or around the station, except 
for one Esso oval at ground level, and the middle-of-the-island kiosk 
wi l l keep all products such as oils, anti-freeze, and cleaning cloths 
out of sight. On one side of the station there w i l l be a rest area, 
washrooms, telephones, a travel center and display stands. Four 
service bays—with polished concrete floors, two walls of br ick and 
two of glass—will be located on the other side of the bui ld ing. 

A Science Tower for The Rockefeller University in New York City 
is an 18-story, 245,000-square-foot l imestone-faced bui ld ing. Four 
corner support ing towers house ducts for exhaust and supply equip
ment. The support ing facade columns carry p lumbing services. 
Addi t ional support is provided by horizontal post-tensioned concrete 
beams. The interior is column-free, provid ing f lexibi l i ty in the design 
of laboratories and in the placement of part i t ion walls. In addi t ion 
to the 13 floors for laboratory research, there wi l l be a lobby, kitchen 
and d in ing facilities, two lecture halls seating 75 each w i th special 
devices for visual and oral presentations, four conference rooms seat
ing 40 each, and faculty lounge library. The architects are Nelson W. 
Aldr ich, Campbel l , Aldr ich & Nulty, w i th Jan K. Sterling, Chief 
Designer. Approximate cost: $10,250,000. 

ITBrrsrfrjriTriffrrI 

Amherst Science Center, Amherst College, Amherst, Massachusetts, 
relates easily to the existing 19th-century campus. Architects Camp
bel l , Aldr ich & Nulty have designed the bui ld ing to f i t a sloping site, 
making only two stories apparent f rom the campus side, whi le all 
f ive relate to the surrounding space and mountains of the other side. 
The $5.8-mil l ion bui ld ing consists of classrooms for physics, chem
istry and astronomy departments, three lecture rooms, a jo int l ibrary, a 
faculty lounge and d in ing hall. Materials are brick w i th masonry 
block units as back up and steel sash. 

The Rosenthal Glass factory, Amberg, Germany, designed by The 
Architects Collaborative, has been shaped to achieve the most effec
tive natural vent i lat ion. Cont inuous ventilators along the roof of the 
100-foot-span main hall act as exhaust openings, and at ground level 
the two sides open onto courtyards for air intake. The bui ld ing w i l l 
be visible only above the top of the low structures, and the design 
of the roof area—the major elevation—has been handled w i th par
ticular care. The four side walls have been treated wi th earth berms, 
above which a clerestory lights manufacturing space. Approximate 
cost w i l l be $3 mi l l ion . 
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The easy-to-install cooler 

This Westinghouse 
Heavy Duty Wall Mount 
water cooler saves you 
installation time, so it 
doesn't drain off your 
profits, it uses a slip-fit trap, a 
standard hand-valve and a short 
pipe and tube. A time-saving 
installation template comes 
with each good-looking Wall 
Mount. It comes complete with 
stainless steel basin, vandal-
proof push-button bubbler and 
built-in glass-filler plumbing. 
And the complete cooler is 
backed by a five-year guarantee 
plan that covers the hermetically 
sealed refrigerator system and 
all functional parts (excluding 
labor). For product details, see 
Sweef s, Mechanical Products 
Catalog or contact our local 
Manufalcturer's Sales 
Representative. Westinghouse 
Water Cooler Department, 
ColumlHis, Ohio 43228 

You can oe sure... 
i fft^WestAuse 



OURTEXAS 
ERECTORSET: 
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HOWKSNESPSD-STEE 
AND ARCHITEd 

Marmon-Mok AssocicA 
ArchitX 

The Confluence Theater of the Federal Pavilion measures 195 feet in diameter 
and 70 feet in height. Speed-Steel's hght weight made handling much easier 
for those high walls, hence speeding erection time. 

Speed-Steel really showed its stuff in the U.S 
Exhibit Pavilion. Over 50,000 pounds went 
into the wall-framing system of this 
20,000 square foot building. Light 
weight, ease of handling, and easy 
adaptability to the curved wall 
made Speed-Steel a natural here. 

RohcrtS'Allen-Helmke 
Architects 

Photograph on preceding page. 

Coca-Cola Building 
Phillip Carrington, Architect 
Jean Edens, Jr., Engineer 
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ELPEDTHE BUILDERS 
T HEMISFAIR '68. 

There's plenty of interesting design at 
Hemisfair. Speed-Steel's versatility un
doubtedly helped make this 
possible. ^ 

Forcinn Government 
Exhibit Buildings 
Roberts-Allcn-Hebnke, Architects 

Speed-Steel has a nailing groove with approximately 
three times the holding power of wood. 

So what goes up is really up to stay. 

Calling Speed-Steel the Texas Erector Set isn't all tall 
tale. After all, it was used to build 19 principal Hemisfair 
buildings. That gives it some claim to the name. 

Speed-Steel was used because it has one of the 
highest work-to-weight ratios of any building product. 
Yet it is light-weight and easy to handle. So erection is 
fast and economical. Incombustible, Speed-Steel's ver
satility also gives great freedom to architectural design. 

Find out more about our framing system. Ask 
some of the other Hemisfair architects: Elliot Noyes & 
Associates; William D. Jones & Associates. Or write to 
our Structural Framing Division for our brochure that 
tells you all. 

The Civic Center, a permanent three-buildin : 
complex, used Speed-Steel to advantage. 70,000 
pounds went into this Arena alone. It went up fast, 
and will be there for a long time. 

Noonan & Krockcr & Phelps <£• Simmons Associates 
Architects-Engineers 

KEENE PENN METAL 
CORPORATION DIVISION 

P A R K E R S B U R G , W E S T V I R G I N I A 
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Write for 
this folder. 

t 
It could open 
doors for you. 

|FURNITURE| 

Great big wide entrances to be exact. 

Stanley's new Auto-Slide®6000 series is, you might say, a 
breakthrough in automatic sliding entrances. In addition to 
opening and closing automatically, it has an exclusive 
wide-open feature that gives you maximum use of your 
doorway. Emergency breakaway at any point meets exit 
codes. No other automatic entrance opens up such 
opportunities. 
So write or give your Stanley D. O. E. Distributor a call. 
You'll find him in the yellow pages under "Door Operating 
Equipment". 

S T A N L E Y 
I ® 

Stanley Door Operating Equipment 
Farmington, Connecticut 06032 
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Something to help 
ease your mind 
when you automate 
your clients' buildings. 
We've been through 
it 4000 times. 
Every building is different. In size, design and func 
tion. But the experience Honeywell has acquired 
by installing one-man control systems in more than 
4000 buildings can save your clients a small for 
tune when you automate theirs. 

It's taught us just how much automation is nec 
essary for the lowest first cost and greatest operat 
ing efficiency in all types of buildings. 

If you'd like to know more about how Honeywell's 
experience can save your clients money on a com
plete building automation system, send for our free 
Planning Guides on Automation and Security. 

Write Honeywell, Commercial Division, G6118, 
Minneapolis, Minnesota 55408. 

H o n e y w e l l 
A U T O M A T I O N 
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MODERNIZE WITH MARBLE 
The Zibell Anchoring System Makes the Job Fast and Economical 

    

WILL IAM BREEN, Arch i tec t 
WILL IAMS T ILE & TERRAZZO CO., Se t t i ng Contractor 

The Zibell System of installing %" marble veneer has been 
the answer to many a design problem and the way out of 
many a budget squeeze. Widely used in new construction, it 
is finding increasing favor for remodeling work. The unique 
metal grid system which supports the marble can be an
chored to old facades with a minimum of remedial work and 
the light weight of the installation is easy on old footings. 
Erection is fast and the cost is frequently lower than that 
of less desirable materials. Let us send you the whole story. 
It's worth having. 

Write for the brochure "The Zibell Anchoring System" 

the Georgia Marble Company 
The Innovators in Stone 
11 Pryor Street, S. W., Atlanta, Georgia 30303 

MEMBER 

MARBLE 

COAST-TO-COAST CONSULTING SERVICE Our engineers stand ready to assist you any t ime any where on any pro ject involv ing 5JS3B inst i tute 
marb le or l imestone. A phone cal l wi l l put one of our men across the desk f r o m you in a mat ter of hours. No obl igat ion, of course. • of America 
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Y o u d o n ' t h a v e t o s p e c i f y JAMISON 
b u t i f y o u v a l u e V A L U E , y o u w i l l 

There is a subtle value about Jamison cold storage doors that goes beyond quality 
materials, superior design and expert workmanship. Naturally, you expect these— 
the best from the oldest and most experienced company in the business. 

But this subtle value we're talking about—it's the invaluable technical 
assistance and engineering help we are able to give you. 

For example. Suppose you are designing a meat packing plant. Or a food 
distribution center. Or a bakery. Think of the time and effort you can be 
spared by using our layout sheets for typical installations of these 
kinds. Typical examples clearly marked out and coded to show you 
exactly the right cooler and freezer doors for the 
given circumstances. 

We have for you a valuable book "How to Select and Specify 
Doors for Cold Storage Warehouses and Food Processing Plants." 
After you send for, and receive your free copy, you still don't have 
to specify JAMISON. But if you value VALUE, you will 

£ 7 C O L O S T O R A G E D O O R S S V 

J M M f S O I f 
JAMISON DOOR COMPANY- HAGERSTOWN. MD 
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Gold Bone 

A suspended acoustical ceiling 
with a 1-hour fire rating 
under an insulated 
steel deck. ^ ^ s s ^ 
You can have it w i th Z x 4 ' x %" Go ld Bond F i re -Sh ie ld 
So l i t ude gr id pane ls . A n d for m a x i m u m economy , 
use the r o o f / c e i l i n g sys tem i l lus t ra ted. ^^^^^jj 
A 22-gage f lu ted meta l d e c k over b a r . - ^ ^ ^ ^ ^ ^ z 
jo is ts w i th 1" Go ld Bond* roof ^ ^ ^ ^ \ T^^^H 

insu la t ion boa rd or equ iva lent . \ /Z^<:̂ t̂O '̂̂  
It o f fers the lowest poss ib le ^ v ^ W ' ^ ^ ^ ^ ^ ' " ^ ^ ^ 

cos t for qual i ty r o o f / c e i l i n g ^ ^ ^ ^ ^ ^ ^ 
cons t r uc t i on fo r one -s to r i ed ^ ^ ^ " " ^ ^ ^ ^ ^ ^ ^ ^ 
s t ruc tu res such as w a r e h o u s e s — ^ — C 
the roof of any mu l t i - s to r ied l ight c o m - ^ ^ ^ ^ 
merc ia l or indust r ia l bu i l d ing . 

Th is sys tem earns a 1-hour f i re ra t ing w h e n insta l led 
in c o m p l i a n c e w i th Fac tory Mutua l ce i l i ng c o n s t r u c t i o n 
des igns . A n d it o f fers a lot more , too . 

G o o d acous t i ca l abso rp t i on and s o u n d a t tenua t ion values. > 
A c h o i c e of a t t rac t ive F i re -Sh ie ld So l i t ude pa t te rns — 

f i ssured , need le -po in t , t ex tu red . 
L o w ma in tenance . S tanda rd f in ish o n al l pane ls is a 

washab le , f ac to ry -app l i ed vinyl acry l i c coa t i ng . 
A sc rubbab le coa t i ng is a lso ava i lab le for areas whe re 
c leans ing ma in tenance and res is tance to s ta in ing are fac to rs . 



it was dead. But the air space in masonry walls is 
rankenstein's monster. Even when it 's sealed up it 's 
ve and ful l of the devi l . Whenever the temperature 

dif fers on the inside and outside of a wall ( that 's 
always), convect ion currents in the cavities carry 

BTU 's f rom the side where you want them to 
'\-^ the side where you don' t . A masonry wall 

ii^jfeia. ^ ' ^ ^ salami, beef stroganoff or 

anything is better insulated than a 
wall f i l led with no th ing . 

Anything in the wall 
is better than nothing at all. 

Here's news about a special insulation that doubles 
insulating values, increases masonry fire ratings, too. 
The name is Zonolite" Masonry Fill Insulation. 

Perhaps you already know that it doubles the insulating 
values of concrete block, brick cavity and brick-and-block 
walls. Which keeps the occupants more comfortable, cuts 
the heating and air conditioning bills as well. 

But the big news is that it can double the fire ratings of 
an 8-inch lightweight block wall. 

A 2-hour rated block wall gets a 4-hour rating when insu
lated with Zonolite Masonry Fill. Particularly important 
in perimeter, party and stairwell walls and elevator shafts. 

For extras, we throw in the fact that Zonolite Masonry 
Fill cuts sound transmission, too. 

All for as little as 10c per square foot, installed. 
There simply is no other way to combine high insulating 

value, sound reduction and fire safety in a masonry wall 
at such low cost. 

For complete information, mail the coupon. 

[ G R A C E ] Z o n o l i t e D i v . . W . R. Grace & C o . , D e p t . AR-07 
M e r c h a n d i s e Mar t P l a z a , C h i c a g o , I I I . 60654 

Gent lemen: i like salami (especial ly with a litt le mustard) but I think 
i t 's a little rich for masonry wal ls. Please send m.e latest Zonol i fe 
Masonry Fill Insulat ion publ icat ion with complete technical data and 
speci f icat ions. 

NAME^ 
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If your clients cater to comfort, why not 

drop in a heating system Hke this? 
T - bar Ceiling Heat, using 
new 3M Brand Radiant 
Electric Heating Panels. 

Even a gourmet dinner is more 
enjoyable if the diners are comfort
able. And they will be. Everyone is, 
with a heating system incorporat
ing new 3M heating panels. 

They radiate gentle sun-like 
warmth. There are no drafts. The 
floor stays warm. Each room is 
thermostatically controlled. They 
are ideal for maximum comfort total 
heat, or for supplementing a central 
system in high heat loss areas. 

This ceiling-mounted system does 
not interfere with ductwork, utili
ties, or structural members. You 
enjoy complete freedom of design. 

3M Heating Panels have no mov
ing parts to whir, rattle or wear out. 
They cycle on and off without a 
sound. 

Designed specifically for drop 
ceilings, the panels are one-inch 
thin, and fit into the standard 2' x 4' 
T-Bar module. To install simply 
drop them in and wire up. 

Supplied in flat off-white; they 
can also be painted to blend or con
trast with surrounding panels of 
acoustical material or translucent 
lighting panels. 

More information? Write Electro-
Products Division, 3M Co., 3M 
Center, Building 220-5W, St. Paul, 
Minnesota 55101. 

•3M" BRAND IS * REQISTERED TRADEMARK Of 3M CO. 

Electro-Products Div is ion 3m 
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jsigns by Ving Smith. A. I. D 

idldidea 
ineamas! 

Design with canvas and your imagination takes wing, while the cost stays 
happily down to earth. That's because standard hardware or welded pipe 
framing supplies all the structural support needed. The fabric is a sturdy 
weave of 100% cotton (8 to 15 ounces per yd. of 31" width) treated for 
mildew and water resistance to weather any outdoor job. No wonder 
there's so much happening in canvas. Canvas solves so many problems. 
Ask your local canvas products manufacturer. 

CANVAS A W N I N G INSTITUTE 
( in coope ra t i on w i th Nat iona l Cot ton Counc i l a n d Cot ton P roduce rs I ns t i t u t e ) 
P. O. Box 12287-XT, M e m p h i s , Tennessee 3 8 1 1 2 
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Another Building Goes Composite 
with Laclede's Unique C-Joists 

Composite construction is showing up in more 
and more buildings across the country. Here's one 
of the more recent: Adiai E. Stevenson Hall for 
Humanities at Illinois State University, Normal. 

Almost 400 tons of Laclede Composite C-Joists 
were used in the floor system of this new educa
tional facility, with an additional 52 tons of Laclede 
standard joists in the roof. 
C-Joists offer distinct advantages for composite 
construction. They eliminate the time and cost of 
welding on shear connectors. The web panel 
points project several inches above the top chord, 
acting as built-in shear connectors. Inverted top 
chord provides a convenient shelf for fast, one-
man placement of prefabricated deck. 

Laclede composite and standard joists are avail
able in a wide range of lengths, depths and load 
bearing capacities. Write for new technical bro
chure with complete information. 

Adlai E. Stevenson Hall for Humanities 
Architect and Engineer: Middle ton & Assoc., Normal. III. 
Contractor: J. L. Wroan & Sons. Inc.. Normal. HI. 

L A C L E D E S T E E L C O M P A N Y 
Saint Louis, Missour i 63101 

Programmed for Progress in Steelmaking 
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There's a lot of Ohio 
deep in the heart of Texas. 

And particularly in the U. S. Conflu
ence Theater at HemisFair in San 
Antonio. 

Those giant 1' x 19' glass panels 
which form the semicircular front of 
the handsome structure are Toledo-
made, heavy-duty Parallel-O-Bronze' 
plate glass. Extra thick for added 
strength, each panel weighs 900 
pounds. 

The bronze tint gives the 14.000-
square-foot glass area a rich, warm 

cast. It also reduces sky brightness 
and sun heat build-up within the 
building. 

L-O-F makes a particular kind of 
glass for every purpose in building 
design. Consult Sweet's Architectural 
File. Or call your L-O-F Glass Distrib
utor or Dealer listed under "Glass" 
in the Yellow Pages. Libbey-Owens-
Ford Glass Company, 811 Madison 
Avenue. Toledo, Ohio 43624. 

Libbey-Owens-Ford Ef l 



OPERATION AEROFIN 
for complete Heating and Cooling Comfort of 
staff/students/patients . . . 

Environmental control of this mas
sive Center calls for exacting per
formance— the kind delivered by 
Aerofin. Modern smooth-fin design 
of Aerofin Coils permits optimum 
heat-exchange capacity in compact 
space—allows the use of high 
air velocities without excessive 
resistance. 

Aerofin performance data are lab
oratory and on-the-job proved. 
Specify dependable, true-rated 
Aerofin Coils for your next heat 
transfer "operation." 

AEROFIN 
H e a t T r a n s f e r C o i l s 

INSTALLED 
Type C Cool ing Coi l 
(Type CH Heat ing Coi ls a lso used) 

Case Western Reserve University Health Science 
Center — largest project of its kind in the country. 
Cleveland's health care and health education facilities get a significant 
shot-in-the-arm with this $38,000,000 project — consisting of new buildings 
for the Schools of Dentistry, Nursing, plus a new Wing and Administration 
Tower for the Medical School. 
Three buildings rise from a unique architectural concept — a 5 acre, 
story-high "podium." Beneath the podium, at street level, are shared 
classroom facilities, the Dental Clinic and 600 parking spaces. 

 
  

 

 

John Williams & Associates, Barnes Neiswander & Associates, Architects Byers, Urban, Klug & Piltenger, Engineers 
Turner Construction Co., General Contractor Smith & Oby Company, The Spohn Corp., Mechanical Contractors 

CORPORA TION 
Lynchburg, Virginia 24505 

Aero f i n is so ld on ly by manu fac tu re rs of fan sys tem appara tus . List on request . 

AEROFIN OFFICES: Atlanta • Boston • Chicago • Cleveland • Dallas • New York • Philadelphia • San Francisco 
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Quick Change Partition System offers 
FLOOR-PLAN FLEXIBILITY with economy! 

Quick Change* Movable Partitions let you direct 
traffic, remodel with ease. Simple to install with 
a minimum of disturbance. Beautiful, economical 
Masonite Royalcote prefinished hardboard panels 
come in many colors or simulated wood panel sur
faces. Factory finished with built-in hardener for 
long wear, low maintenance, lasting beauty. Choose 
low rail, cornice or ceiling height partitions, with or 
without glass inserts. 

You'll meet your completion promises, too. Our 
nationwide network of 90 installers—local people, 
working from local inventory—assures fast installa
tion. For details, see Sweet's Architectural File 13A. 
Or write to us. MASONITE CORPORATION, Dept. 
AR-7 , Box 777, Chicago, Illinois 60690. 
*Qujck Change is a registered trademarl< of Glen O'Brien Movable Partition 
Company, Inc. 

Masonite and Royalcote are registered trademarks ol Masonite Corporation 

H I MASONITE CaRPDRATiaiM 
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FOR YEARS-AHEAD IDEAS IN ADVANCED WATER FILTERS . . . 

c o m e to B o w s e r - B r i g g s 
w h e r e it 's 1972 

What does filtration really offer you — an investment 
in future product efficiency, right? Then the more you 
think "future", the more you deserve Bowser-Briggs 
water filtration equipment, years ahead in design and 
performance for years-ahead efficiency. 

You see, to the men at Bowser-Briggs it's 1972 — and 
this attitude in thinking five years ahead gives you de
velopments like the Model 610-E with patented 
Star-Cor® elements or the fiberglass vacuum diatom-
ite swimming pool filters with new rectangular star-
leaf construction. Leaves are individually removable 

BOWSER-BRIGGS FILTRATION DIVISION 
C O O K E V I L L E , T E N N E S S E E 38501 

IN CANADA; S. F. BOWSER CO.. LTD., HAMILTON. ONTARIO 

for greatest ease of maintenance, and offer uniform pre-
coating-filtering and the most unrestricted water flow. 
These are just two examples of Bowser-Briggs' 1972-
thinking. You'll also see it in many other areas . . . 
anywhere there's a need for dehydration, oily waste 
treatment, filtration, absorption or coalescence. We've 
been specializing in looking ahead since 1885 (1890 to 
us), so if you'd like a view of 1972 — in filtration — call 
your man from Bowser-Briggs. Or send us your 
requirements, without obligation. 
Your future is our business . . . today. 

BOWSER-BRIGGS MODEL 618A-FG, 
FIBERGLASS VACUUM DIATOMITE 
SWIMMING POOL FILTER 
Preferred by leading municipalities. 
For swimming pools of 134,000 to 
806.400 gallon capacity. Approved 
by National Sanitation Foundation. 
Completedata available.Write Dept. AR-5 
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Choice of 5 Colors 
New appearance. New size. GE's new wall 

mounted Space-Saver combines both to bring 
you the latest in water cooler appeal. 

Take appearance: There are no louvers on the 
front to detract from the clean, modern lines. It's 

sleek, it's smart, it's stylish. Five beautiful cabinet 
finishes to choose from: Mocha Linen or Pebble Charcoal 
textured vinyl side panels with Ironstone vinyl front panel; 
Desert Mist or Regal Silver baked enamel side panels with 
Ironstone enamel front panel; or all stainless steel. A hand
some combination for any decor. 

Take size: It's 26 inches high, 15 inches wide and extends a 
mere 12'/z inches from the wall . . . less than any other wall 
mounted cooler in the industry. 
Available in 6, 8, 12 and 15 gallon capacities or as fountain only. 
Refrigeration system can be added later. 
For more specifics on the sleek new Space-Saver, check the Yellow 
Pages for your local GE water cooler representative. Or write GE, 

Dept. 761-41,14th and Arnold Streets, Chicago Heights, Illinois 60411 

G E N E R A L 

new 
space-saver 

E L E C T R I C 



 

MAGNETIC 
CATCHES 
designs to meet every need for 
commercial and residential doors and cabinets 

Here are catches for every conceivable application. 
Each Is engineered for an attractive appearance, to 
mount easily in a variety of ways and to last a 
lifetime. Full-power magnets are self-aligning to 
enlarged strikes. The floating action helps control 
door warpage. 

THE ENGINEERED PRODUCTS CO. 
P.O. BOX 108 FLINT, MICHIGAN 48501 iwiissiai SI 

Free 3S-page catalog on a l l EPCO magnet ic catches, 
sl iding door hardware and knobs and pulls avai lable on 
request. 

See Sweet's Catalog under A r c h . File ]9g -En and L igh t 
Const. File 7b-En. 
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l-aluminum railing systems are high in style, low on mainte-
mce. Ideal for balconies, stairways, entrances, even rooftops 
id sundecks. 

All-aluminum board-on-board Privacy fence, in baked-on enamel 
colors, provides protection, attractive appearance, concealment. 
Available with barbed wire arms. 

low, Anchor®protects and beautifies...from the ground up. 
ichor all-aluminum railing systems and Privacy fencing 
ing you new dimensions in security and styling. Anchor 
iling systems, in a variety of decorator colors, extend 
eir attractive protection from the ground up . . . railings 
r balconies, entrances, stairs, traffic control, indoors or 
it. Anchor all-aluminum Privacy fence comes in many 
mdsome colors . . . to conceal, protect, and add beauty. 
)r more ideas to color your thinking, see our new 12-page 
)oklet. ANCHOR FENCE DIVISION, ANCHOR POST 
RODUCTS, Inc., BALTIMORE, MARYLAND 21224. Plants 
Baltimore, Houston, Los Angeles; 48 branch offices. 

Anchor Fence, Dept C-07 
6500 Eastern Ave. 
Baltimore. Md. 21224 
Please send 1968 "New Dimensions" color booklet. 
Name T i t l e _ 
Firm 
Street 
City .State. Zip. 
Please l ist app l i ca t ions t ha t in teres t you : 

Ancho r Rai l ing Sys tems for 

Anchor Pr ivacy fo r Thank y o u . 



Should a house be just a house 
when it can be a villa^ a chalet̂  or a chateau? 

The cool elegance of a moorish 
floor. The echo of nature in a 
finely detailed kitchen. The sweep 
of a dressing room refined to an 
individual personality. The artis
try of a sculptured entrance. 

The timeless beauty of ceramic 
tile makes all these possible—in 
homes that give the pleasure of 

dreams turned real. 
Ceramic tile continues to lend 

its unique quahties to more and 
more areas of the modem home. 
For good reasons. A seemingly end
less choice of colors and textures. 
More investment than expense, it 
will last as long as any home in 

ceramic tile is contained in "De
signs For Gracious Living." Six
teen pages of information plus 
illustrations of actual designs. For 
what's best in ceramic tile, ask for 
"Certified Quality Tile" bearing 
the mark shown here. Tile Coun

cil of America, Inc., 800 Second 
which it's used, enhancing its ap- ML Ave., New York, N.Y. 10017. 
pearance and value. All the while J^^^^ 
eliminating the drudgery a n d ^ 
expense of constant care. Jk^ 'S^ ^ 

Some of what's new in ^ H l k f ' f W ^ 

TILE COUNCIL MEMBER COMPANIES: American Glean Tile Co., Inc. • Cambridge Tile Manufacturing Co. • Continental Ceramic Cor
poration • Florida Tile Industries, Inc. • Gulf States Ceramic Tile Co. • Keystone Ridgeway Company, Inc. • Lone Star Ceramics Co. 
Ludowici-Celadon Company • Marshall Tiles, Inc. • Mid-State Tile Compony • Monarch Tile Manufacturing Inc. • Pomona Tile Manufac
turing Co. • Sparta Ceramic Co. • Summitville Tiles, Inc. • Texeramics Inc. • United States Ceramic Tile Co. • V\^enczel Tile Company 
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7 reasons why 
architects 
should be concerned 
with humidification 

Armstrong "Dry Steam" Humidifiers introduce 
water vapor into the air flow to provide accurately 
controlled relative humidity. 

Human Comfort—"When air is dry, normal moisture evaporates from the skin more 
rapidly and produces a feeling of chilliness, even with the temperature at 75°F or 
more. Nose and throat membranes tend to feel uncomfortably dry without adequate 
humidity. 

Personal Health—ResesiYch indicates that some disease-causing bacteria that thrive 
in very dry or very moist air die quickly at relative humidities of 45% to 55%. 

"Shock" Reduction—lrnta.tmg and uncomfortable shocks from static electricity dis
charge are reduced as relative humidity approaches 50% or more. 

Preservation of Furnishings—Moisture loss from wood panelling, furniture and fix
tures in dry air can lead to material deterioration in the form of glued joint failure, 
checking, shrinking and cracking. 

Dust Cow^ro^—Maintenance of adequate relative humidity reduces the formation of 
dust and helps reduce its settling out. 

^a/e^?/—Adequate relative humidity helps prevent the accumulation of static elec
tricity which, in a potentially explosive atmosphere, could be hazardous. 

Production Efficiency—In operations where machines generate static electricity or 
where "static-prone" materials such as paper, films, plastics, etc., are handled, con
trolled humidification can substantially reduce or eliminate the static problem. 

Good reasons all why controlled humidification is a very important (if not essential) 
consideration in the development of any building. You can find out more about it 
in The Armstrong Humidification Book, a comprehensive handbook on humidity 
control for industry, institutions and commercial buildings. Write for your copy 
today to . . . 

A R M S T R O N G M A C H I N E W O R K S 
8573 Map le Street . Three Rivers. Mich igan 4 9 0 9 3 
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rhe " C o n c o r d " : Pembroke Greens, Naperv i l le , I I I . ; as bu i l t by Harr is Home Bui lders (land developers and home bui lders in Chicago area); Mr. Wi l l iam F. Harr is . Pres. 

A | N I C H O L S A L U M I N U M B U I L D I N G P R O D U C T S 
Long-Lasting • MAINTENANCE-FREE • ATTRACTIVE 
Whether you are architect, contractor or home-developer, 
always specify or use top-quality Nichols Aluminum Building 
Products on your construction projects. Nichols offers a com
plete line of care-free Building Products that add beauty to 
any home or commercial building . . . with the added feature 
of virtually no maintenance costs. 
Rustproof aluminum will not stain, warp, rot or otherwise 
deteriorate. Many Nichols' Building Products are pre-painted 
with baked-on enamel. Others never require painting because 
of the beauty of natural aluminum. Precision-engineered for 
quality, dependable installation. 

INCLUDE THE COMPLETE LINE OF NICHOLS PRODUCTS 
Begin with the basics—Hy-Tensil Aluminum Alloy Nails, with 

Wr/te today for th/s FREE "Bu / /d /ng B /ocks" Brochure 

For m o r e data , circle 50 on Inquiry card 

greater strength, prevent rust-spotting or staining on siding . . . 
and eliminate the need for repainting due to rusty nails. 
Continue with Aluminum Building Trim, Valley & Flashing to 
assure weather-tight, long-lasting finish. Add Gutter Spikes, 
Ferrules and Gutter Cover for Rain-Carrving Systems. 
Complete the attractive homesite appearance with Aluminum 
Privacy Panels (with installation flexibility), Aluminum Chain 
Link Fence and modernistic Contempra Gate. Hy-Tensil 
Roofing & Siding Sheet is ideal for carports and patio covers 
. . . or for roofing or siding on commercial buildings. 
Also available are aluminum Building Comers, Rain-Carrying 
Equipment, Soffit System. 

Be sure to specify the complete line of Nichols Aluminum 
Building Products. It will pay off in customer satisfaction! 

NICHOLS ALUMINUM COMPANY 
15 Spinning Wheel Road, Hinsdale, Illinois 60521 



Itefai|i^3rf:l!ight 

No. I /n a series 
on p/ast/c 
lighting panels. 

What happens if 
you don't tie 
down specs on 
lighting panels? 

Somebody gets into a price-cutting competition. 
They ring in a cheap lighting panel to bring their 
cost down. Your client winds up with a second-rate 
job. After all, the lighting can't beany better than 
the panels . . . because they control results. 

There's only one way you can make sure this won't 
happen. Write tight specs. Specify lighting 
panels by brand names. 

And remember this: Only two manufacturers 
now make a line of plastic lighting lenses of 
Specification Quality (their brand name is on 
every panel). 

One is KSH, Inc. Our brand is K-Lite. Specify 
K-Lite and you won't have to worry about the 
quality of your lighting. 

Check with your fixture manufacturer. You'll find 
that K-Lite quality is a bargain. 

K-S-H, INC. / 10091 MANCHESTER / ST. LOUIS, MO. 63122 
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Bally Walk-Ins help handle the change in American eating habits 
More and more affluent society eats away from home. 
Teenagers have more money to spend. Schools have bet
ter and more diverse menus. Industrial cafeterias attract 
and satisfy more diners. Hospitals, nursing homes and in
stitutions are upgrading their feeding programs. 

Inspired operators of mass feed-ing places everywhere are 
rising to the challenge of this new American way of life 
with imaginative profit making ideas and menus. A good 
example is the wide spread use of foods pre-prepared dur
ing low peak hours to make more elTective use of kitchen 
personnel and help offset higher food costs. 

The most important advancement within the kitchen is 
the increased use of refrigeration. Today Walk-In Freez
ers are a must . . . and along with companion Walk-In 

Coolers provide high "profit-earning" space for perishable 
food storage. Bally prefab design permits assembly of 
Walk-Ins in any size and shape to fit existing space and 
traffic patterns . . . with walk-in doors and glass service 
doors located where they improve workability. 
Patented Bally "Speed-Lok" construction makes it easy 
to add sections to increase size . . . equally easy to dis
assemble for relocation. Four inch urethane insulation 
"foamed-in-place" (equal to 8^/2" of fiberglass) shrugs off 
high temperatures and Bally Walks-In operate efficiently 
located adjacent to kitchen ranges . . . or outdoors exposed 
to hot summer sun. 76 models and sizes of self-contained 
refrigeration systems are made to fit every individual 
need. Send to Bally Case and Cooler, Inc., Bally, Pa. 
19503, for 32-page catalog and urethane wall sample. 

There's an 
evolution in the 

kitchen 
© \96B. All •lOMIS BEse«veD. 

Address all correspondence to Dept. AR-

For more data, circle 52 on inquiry card 



unjust a 
3-storY building 
so we don̂  need 
the world's most 

sophisticated 
elevator/' 

Get the new Otis HP-1500, specially designed (and priced) for low-rise 
buildings. Pre-engineered to simplify elevator planning and installation. 
It's completely automatic and has a memory. That's what you really need. O t i s 

ELEVATOR C O M P A N Y 

For more data, circle 54 on inquiry card | 
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mSAR T 
A complete line of advanced architectural hardiuare. including the Sargent Maximum Security 

Neio Haoen. Connecticut • Peterborough, Ontar io 



ON THE CALENDAR 

   

LABOR C O S T S CUT 20% 
WITH S Y M O N S GANG FORMS 

Kansas City's newest attraction . . . 
The Great Ape House at Swope Park 
Zoo. The circular ape house features 
six concrete pylons that extend 56'8" 
above jjround level. 

Callegari-Kahn Construction Com
pany, the contractor, working with 
Symons engineers in Kansas City 
worked out plans where gang forming 
could be used on the pylons, and moat 
walls. 

Pylons were poured in three lifts, 
and for the first 20', gangs 20' x 30' 
were erected. The top gang sections 
were also formed on the ground with 
the reinforcing steel tied in. Formwork, 
re-bars and scaffolding were then lifted 
into position as one unit. 

On one of the pylons, a steel rung 
ladder was specified to be set in the 
concrete. The steel rungs were fastened 
to the gang sections by placing them 
right through the panel faces. In strip
ping, the rivets which hold the plywood 
face to the form's steel frame were 
taken off, allowing the gangs to be 
broken back. This type of "gang" form
ing cut costs considerably. 

William M. Linscott, of Linscott, 
Kiene, & Haylett, was impressed with 
the economy of gang forming, and will 
approve it again on other jobs. 

Complete illustrated story sent on 
request. Just ask for the Ape House 
Story. 

Symons forms can be rented, pur
chased or rented with purchase option. 

CONCRETE FORMING EQUIPMENT 
i T R N s Y M O N S M F G . C O M P A N Y ^ JJJ ̂  S> T M U IN : 

M O R E S A V I N G S W I T H S Y M O N S 

AUGUST 

19-24 I cograda T h i r d Genera l A s s e m b l y 
and I n t e r n a t i o n a l Congress o n G r a p h i c 
Des ign . P rog ram t h e m e : Des ign D e s t i n a 
t i o n s — g r a p h i c des ign f o r c o m m u n i c a t i o n 
in a c h a n g i n g w o r l d — T e c h n o l o g i c a l U n i 
vers i ty o f E i n d h o v e n , the N e t h e r l a n d s . For 
i n f o r m a t i o n w r i t e : W i l l van Sambeek , 
Congress O r g a n i z a t i o n C o m m i t t e e , GKf , 
Joop van W e e z e l s t r a a t S i v , A m s t e r d a m 16. 

SEPTEMBER 

4-6 N o r t h Cen t ra l States Reg ion and M i n 
nesota Soc ie ty o f A r c h i t e c t s A . I .A . c o n 
f e r e n c e — R a d i s s o n H o t e l , M i n n e a p o l i s . 
18-21 W e s t e r n M o u n t a i n Reg ion A . I .A . 
c o n f e r e n c e — H o t e l U t a h , Salt Lake C i t y . 
21-29 A m e r i c a n H o m e and Bet ter L i v ing 
E x p o s i t i o n — N e w Y o r k C o l i s e u m . 
26-28 N e w je rsey Soc ie ty o f A r c h i t e c t s 
annua l c o n v e n t i o n — C h a l f o n t e - H a d d o n 
Ha l l H o t e l , A t l a n t i c C i t y . 

OFFICE NOTES 
NEW FIRMS, FIRM CHANGES  

George H. Au l l , Jr. has b e c o m e an associ 
ate o f W i lbur Smith and Associa tes , C o n 
sult ing Engineers, o f C o l u m b i a , Sou th 
Ca ro l i na . 

John N. Bratichak has b e c o m e a par t 
ner o f t he a r ch i t ec tu ra l and e n g i n e e r i n g 
f i r m o f Brodsky, Hopf & Adier . 

T w o S o u t h w e s t e r n a rch i t ec tu ra l 
f i rms , C a i n , Ne lson and W a r e s , P C A r c h i 
tects, and C o o k and S w a i m , r ecen t l y a n 
n o u n c e d the m e r g e r o f t h e i r p rac t i ces . 
Wil l iam H. C o o k a n d Robert J . Swa im 
have j o i n e d G e r a l d I . C a i n , Edward H. 
Nelson and James A. Wares as p r i nc ipa l s 
o f the c o m p a n y , n o w k n o w n as C a i n , Ne l 
s o n , Wares , C o o k and S w a i m , P C , A r c h i 
tects, and l oca ted at 151 Sou th T u c s o n 
B o u l e v a r d , T u c s o n , A r i z o n a . 

Caudi l l Rowlett Scott a n n o u n c e s the 
e l e c t i o n o f James B. Gat ton , A . I .A . and 
Philip C . Wi l l iams, A . I .A . as par tners , and 
G . Norman Hoover , A . I .A . , Paul K e n n o n , 
A . I .A. , Bob H. R e e d , A .S .L .A . a n d D a n R. 
Stewart, A . I .A . as associate par tners . The 
H o u s t o n - b a s e d f i r m also a n n o u n c e s t he 
a p p o i n t m e n t o f Wi l l iam T. C a n n a d y , 
A . I .A . M r . C a n n a d y was f o r m e r l y assoc i 
ate p ro fessor at Rice Un i ve rs i t y Schoo l o f 
A r c h i t e c t u r e . 

Q u i d o H. Ciardi is n o w w i t h t he Los 
Ange les a r ch i t ec tu ra l a n d e n g i n e e r i n g 
f i r m o f Dan ie l , M a n n , Johnson , & M e n -
denhal l as p r o j e c t d i r e c t o r . 

D o n a l d J . McKin ley , A . I .A . is n o w a 
pa r tne r o f Moritz Kundig Associates , Ar
chitects, A . I .A . , o f Spokane , W a s h i n g t o n . 

New! 
Just issued 
and just the 
catalog you 
need for... 
Weatherstripping 
Soundproofing 
Lightproofing 

shows 54 basic types 
and 194 different sizes — 

from 
ACCURATE I metal 

weatherstrip 
• Hinged door weather strip saddles including exclusive 

sectionals 
• Door bottoms, automatic and manual 
• Hinged door weather strip 
• Sliding door weather strip 
• Meeting rail weather strip 
• Window weather strip, casement and double-hung 

Excellence and economy-that's why America's leading 
architects have been specifying Accurate Metal weather 
strip for 67 years. This brand-new. 24-page catalog shows 
it all—with large-scale, blueprint installation drawings and 
complete specifications. All styles for all applications, in
cluding the most difficult. Advanced design, finest materials 
and manufacture. Fabricated from purest quality zinc, 
architectural bronze, aluminum, brass. 

AXURATE Write or Phone for 
Your Copy Today I 

a c c u r a t e m e t a l 
w e a t h e r s t r i p c o . , i n c . 

Our 67th year of precision manufacturing 

729 South Fulton Ave., Mount Vernon, N.Y. 10550 
(914) MOunt Vernon 8-6042 

For more data, circle 55 on inquiry card 
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Christian Science Organization Building, Urbana, Illinois 
Architect: Paul Rudolph, New York City 
Pointing Contractors: Felmley-Dickerson 

Company, Urbana. Illinois . . m a s t e r y o f s p a c e , 

s c a l e a n d m a t e r i a l s 

Foyer and reception area. 

Meeting haJI. showing 
treatment 0/ tower ceiling. 

For more data, circle 57 on inquiry card 

The exterior of the building is formed from 
rough, massive-looking claw hammered con
crete, while the interior represents skillful 
manipulation of vertical space. Tower ceil
ings are painted with Pratt & Lambert Lyt-all 
Flowing Flat in a variety of bright colors 
reflected in softer hues on the textured 
concrete walls. 

PRATT & LAMBERT, INC. 
For personal assistance on any aspect of 
painting or finishing, contact your P & L 
representative or write one of these 
P & L Architectural Service Departments: 

LONG ISLAND C I T Y , N.Y. 11101 3301 38th Ave. 
B U F F A L O , N.Y. 14240 Box 22 
C H I C A G O , I L . 60632 4900 South Kilbourn Ave. 
O R A N G E , CA. 92667 1405 North Batavia St. 
F O R T E R I E , ONT. 254 Courtwright St. 



  
IIIE t-™ Iw 

155 NEW WAYS IN AND OUT OF 
SAN FRANCISCO 
When the Port of San Francisco opens its new Army Street 
Terminal for business every morning, Cookson opens the 
doors. And closes them again at night. 
155 Cookson power-operated steel rolling doors provide 
easy access to, and complete security for, the $25 million 
installation's 820,000 square feet of enclosed cargo han
dling and storage facilities. 

And every one secured by a Cookson steel rolling door 

On the basis of quality, operating ease, reliability and cost, 
the Port of San Francisco's choice of Cookson power-
operated rolling steel doors was an open and shut case. 

"Sesf Way to Close an Opening" 

(ooKSOH T H E C O O K S O N C O M P A N Y 

700 Pennsylvania Ave., San Francisco, Cal. 94107 

For m o r e data, circle 58 on inquiry card 
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I I l l l l l l l l l i l l l l > mil 

OWNER: Illinois State Toll Highway Commission, Donald R. Bonniwell, Chairman; Orville Taylor; Austin L . Wyman; 
Otto Kemer, Governor; Francis S. Lorenz. A R C H I T E C T : David Haid, Chicago, Illinois. 

The external steel members of the Abraham Lincoln Oasis 
Highway Restaurant on the Illinois Toll Road near Chi
cago are made of a bare steel that "paints" itself. The steel 
is USS COR -TEN High-Strength Low-Alloy Steel. As it 
weathers, CO R -TE N steel forms a dense, tight, attractive 
oxide coating that retards further atmospheric corrosion. 
If the coating is scratched or marred, it heals itself. 

Chicago architect David Haid selected bare CO R -TE N 
steel because it blends beautifully with the landscape, and 
because maintenance is reduced to negligible proportions. 
The rigid-weld structure spans a six-lane divided high
way. It is a plate girder and truss system supported by 
four massive columns that extend to the roof and carry 

the main floor and roof girders. All of the exposed steel is 
bare COR -TEN steel, including the specially extruded 
window frames. 

Bare U S S COR -TEN Steel is a natural for economical 
good looks, and for structural use. It is about 40% stronger 
than structural carbon steel; so members can be lighter and 
more graceful. It is available in a full range of structural 
shapes, plates, bars, and sheets. For full details on COR-
T E N steel for architectural use, contact a USS Construc
tion Marketing Representative through our nearest sales 
office. Or write U. S. Steel, P.O. Box 86 (USS 5469), Pitts
burgh, Pa. 15230 for our booklet. 

U S S and COR -TEN are registered trademarks. 

Cor-Ten Steel 
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Lyon doesn't Stop 
with the Best 
Soundproofing 

MAKE US P R O V E IT ! 
LYON METAL PRODUCTS. INC. 
751 Monroe Avenue. Aurora, Illinois 60507 

• Please send me more complete information 
• I'd like the name of my nearest dealer 

Name  

Address 

City State Zip 

  

F o r t h a t h u s h e d s o u n d o f e l e g a n c e , w e i n s u l a t e e v e r y f l a t p a r t w i t h h o n e y c o m b f i l l e r s . F o r e x t r a 

S t r e n g t h w e u s e two l a y e r s o f s t e e l f o r t h e d e s k t o p — m a k e i t t h e m a i n s t r u c t u r a l m e m b e r f r o m 

w h i c h a l l o t h e r p a r t s s t e m . W e g i v e t h e b a c k p a n e l s d o u b l e w a l l s . M a k e t h e p e d e s t a l f r a m e s 

c o n t i n u o u s l y w e l d e d s t r u c t u r e s w h i c h g i r d t h e f r o n t o p e n i n g . S o y o u s e e , L y o n q u a l i t y is many 
t h i n g s . I t ' s p l a n n e d v e r s a t i l i t y : y o u j o i n b a s i c c o m p o n e n t s a s y o u s e e f i t . I t ' s c a r e f u l s c u l p t u r i n g 

t h a t l o o k s l e s s m a s s i v e , a d d s l e g r o o m . I t ' s a c h o i c e o f n i n e l u s t r o u s 7 0 0 % acrylic ( a u t o m o b i l e -

t y p e ) f i n i s h e s . I t ' s t h e e x c l u s i v e L y o n 

" l o c k - i n - t o p " t h a t c o n t r o l s all d r a w e r s . S e e 

your Lyon dealer\ O r , w r i t e : L y o n M e t a l 

P r o d u c t s , I n c . , 7 5 1 M o n r o e A v e . , A u r o r a , I I I . , 

f o r o u r f r e e c o l o r b r o c h u r e . s h o w r o o m s : New York. Aurora. Los Angeles 

L Y O F F I C E 

F U R N I T U R E 

For more data, circle 59 on inquiry card 
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Make lighting a design tool 
with GE SPACE-LITE* luminaires 
T h e f l e x i b i l i t y o f t o d a y ' s d a r i n g a r c h i t e c t u r e h a s b e e n c a p t u r e d w i t h 
t h e d r a m a t i c s t y l i n g o f G e n e r a l E l ec t r i c S P A C E - L I T E l u m i n a i r e s . C i rc les 
a n d s q u a r e s b e c o m e y o u r t o o l s t o m a k e e v e r y l i g h t i n g i n s t a l l a t i o n 
u n i q u e . 

S P A C E - L I T E l u m i n a i r e s c o m b i n e f l e x i b l e m o d u l a r m o u n t i n g a r r a n g e 
m e n t s a n d b o l d g e o m e t r i c s h a p e s t o g i v e y o u e x c i t i n g d e s i g n p o s s i b i l i 
t i e s . S ix d e c o r a t o r c o l o r s , a v a r i e t y o f m o u n t i n g h u b s a n d a r m s , a n d 
t o d a y ' s m o s t e f f i c i e n t l i g h t s o u r c e s a r e a v a i l a b l e t o f u r t h e r i n c r e a s e 
a p p l i c a t i o n f l e x i b i l i t y a n d e f f i c i e n c y . 

H i g h - q u a l i t y GE f e a t u r e s m a k e S P A C E - L I G H T l u m i n a i r e s y o u r b e s t 
l i g h t i n g b u y . N e w a p p l i c a t i o n f l e x i b i l i t y m a k e s t h e m y o u r b e s t d e s i g n 
c h o i c e . 

For a d d i t i o n a l i n f o r m a t i o n a n d a " B u i l d a n I n s t a l l a t i o n D e s i g n e r s K i t " 
s e e y o u r G e n e r a l E l ec t r i c S a l e s E n g i n e e r or w r i t e t o : S e c t i o n 460-27, 
G e n e r a l E l ec t r i c C o . , S c h e n e c t a d y , N . Y. 12305. 
• T r a d e m a r k of Genera l Electr ic Co . 

O u t d o o r L i g h t i n g D e p t . , H e n d e r s o n v i l l e , N. C. 

GENERAL@) ELECTRIC 
fo r more data, circle 60 on inquiry card 
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Where The Kitchen Is 

Insist on the NEW Trade-Wind Remote Ventilator. VR-1000 is powerful enough for 
indoor barbecues — yet is "whisper quiet*' for routine cooking. VR-1000 has a reliable 
three-speed ball bearing motor, and is designed to deliver 
900, 700, or 400 CFM. A remarkably inconspicuous low profile ventilator — extends 
less than 6" above roof (or beyond exterior wall). What's more — VR-1000 
will operate with any of E I G H T different hood styles. Further, 
VR-1000 is only one of FOUR new ventilators designed to be used with these hoods. 

Write for complete 
information on "The QUIET 
revolution in 
residential ventilation." 

T H E R M A D O R America's Finest Bilt-In Appliances Come from Thermador 
Often Copied . .. Never Equalled 

5119 District Blvd., Los Angeles, California 90022. Department AR 

Division of Norris Industries 

For more data, circle 67 on inquiry card For more data, circle 62 on Inquiry card 
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THE P E R F E C T 
STANDARD S T E E L DOOR 

• SMOOTH-SEAMLESS 
• 3-HOUR FIRE PROTECTION 
• SOLID, QUIET PERFORMANCE 

ONE precision-made d o o r . . . Fenestra's 
flush seamless Executive, offers all 
the advantages you look for in a quality 
d o o r . . . attractiveness, maximum fire 
protection, unmatched performance . . . 
plus the economy and availability 
advantages of a standard steel door. 
There is only one Executive Door . . . 
3-hour fire protection is built into every 
door regardless of label requirements. 
It is the only standard door that offers this 
premium value. 

Specify Fenestra steel frames and 
Executive Doors on your next 
job. Available with complete door and 
frame service from your local 
Fenestra distributor. 

Write for new full color brochure . . . 
•The Executive Door." 

 
  

  
   

  

FENESTRA 
DIVISION OF THE MARMON GROUP, INC. (MICHIGAN) 
ERIE, PENNSYLVANIA 16505 

• FENESTRA IS LOCAL EVERYWHERE 



The rebirth of round columns. 
Y e a r s a g o , just about every column w a s a 
r o u n d c o l u m n . T h e n , a r c h i t e c t s b e g a n 
coming up with new and different designs. 
And round took a bock seat . 

N o w it's coming bock. A n d one of the 
reasons for the rebirth of round columns is 
the S O N O T U B E ® Fibre Form. 

It's the fastest, most economical w a y to 
form concrete columns. It con save up to 
$ 1 . 5 0 per l inear foot in cost and labor . 

It's ava i lab le in a wide variety of s izes, 
too. Diameters from 6" to 4 8 " . S tandard 
l e n g t h s a r e 1 8', w i th s h o r t e r or l o n g e r 

S O N O C O PRODUCTS COMPANY, HARTSVILLE, S. C. 
Holyoke, Mass. • Hayward, Calif. • Longview Texas • 
roe Falls, Ohio • Mystic, Conn. • Newport, Tenn. • Ri 
Also in CANADA 

lengths (up to 48') ava i lab le on request. 
This variety of sizes makes the S O N O 

TUBE form so versatile it con be used in 
almost any project requiring columns. 

Most important, the S O N O T U B E form 
achieves the simple beauty of round. 

Much of this beauty is shown in our new 
booklet: A Portfolio of Round Columns. 
Earl ier round column design 
is also featured. 

For a f r e e c o p y , w r i t e : 
Sonoco Products C o m p a n y , 
Hartsville, South C a r o l i n a . S O N O C O 

• Akron, Ind. • Atlanta, Go. • City of Industry, Calif. 
Louisiana, Mo. • Lowell, Mass. • Montclair, N. J . • Mun-

chmond, Vo. • Tacomo, Wash. • MEXICO: Mexico City 
SO 246 

For more data, circle 63 on inquiry card 
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ARCHITECTURAL BUSINESS 
news and analysis of bui ld ing activity . . . costs . . . pract ice techniques 

Congress gets in-depth urban transport study 
President Johnson o n June 12 sent t o 
Congress a s u m m a r y r epo r t o f a m a j o r 
s tudy w h i c h r e c o m m e n d s a p r o g r a m o f 
t r a n s p o r t a t i o n research and d e v e l o p m e n t 
to ease t he p r o b l e m s o f A m e r i c a n s w h o 
l ive in o r c o m m u t e to w o r k in c i t ies. 

N e w systems fo r m e e t i n g u rban 
t ravel needs r ang ing f r o m those o f the 
pedes t r ian to those o f t h e air t rave ler and 
i m p r o v e m e n t s in ex is t ing serv ice and fa
c i l i t i es , n e w and i m p r o v e d system c o m 
p o n e n t s , and n e w and i m p r o v e d m e t h o d s 
o f p l a n n i n g and o p e r a t i n g u r b a n t rans
p o r t a t i o n systems are r e v i e w e d in t he 
100-page i n d e x e d and i l l us t ra ted repo r t . 
Sources f o r t he r epo r t i n c l u d e researches 
and analyses by m o r e than a d o z e n o f the 
na t ion 's largest c o r p o r a t e , a r c h i t e c t u r a l , 
e n g i n e e r i n g and c o n s u l t i n g f i rms . 

D e v e l o p e d by t he U.S. D e p a r t m e n t 
o f H o u s i n g and U r b a n D e v e l o p m e n t , it is 
the f irst m a j o r Federal e f f o r t t o f o r m u l a t e 
a c o m p r e h e n s i v e u rban t r a n s p o r t a t i o n re 
search, d e v e l o p m e n t and d e m o n s t r a t i o n 
p r o g r a m . 

As a pa r t o f the H o u s i n g and U r b a n 
D e v e l o p m e n t A c t o f 1968 , the Pres ident 
reques ted a research and d e v e l o p m e n t 
p r o g r a m fo r u rban mass t r a n s p o r t a t i o n o f 
$25 m i l l i o n to m a i n t a i n t he m o m e n t u m 
o f this s tudy . In a d d i t i o n , he reques ted i n 
creased f unds fo r the U r b a n Mass Trans
p o r t a t i o n P rog ram at a leve l o f $ 2 3 0 - m i l -
l i on fo r f iscal 1970 t o he lp loca l g o v e r n 
ments i m p l e m e n t m a n y o f t he ideas re
v i e w e d in the s tudy . 

The Senate has a p p r o v e d these re 
quests, and a b i l l is n o w u n d e r cons ide ra 
t i on in t he H o u s e o f Representa t ives . 

For t he f u t u r e , the n e w systems s tudy 
f o u n d m a n y p r o m i s i n g t e c h n o l o g i e s 
w h i c h s h o u l d be e x p l o r e d , such as: 

• a u t o m a t i c c o n t r o l s fo r veh ic les and e n 
t i re m o v e m e n t systems 
• n e w k inds o f p r o p u l s i o n , energy a n d 
p o w e r t ransmiss ion 

• n e w g u i d e w a y and suspens ion c o m p o 
nents 
• i n n o v a t i o n s in t u n n e l i n g 

• the a p p l i c a t i o n o f these po ten t i a l s f o r 
m o v e m e n t o f goods as w e l l as p e o p l e . 

P r o m i s i n g n e w systems d iscussed in 
t h e s u m m a r y r e p o r t a re : 

• Dial-a-bus: A bus type o f system ac t i 
va ted o n d e m a n d o f t he p o t e n t i a l passen
gers, pe rhaps by t e l e p h o n e , a f ter w h i c h a 
c o m p u t e r logs t he cal ls , o r i g ins , des t i na 
t ions , l o c a t i o n o f veh ic les and n u m b e r o f 
passengers, and then selects the v e h i c l e 
and d ispa tches i t . 

• Personal rapid transit: Smal l veh ic les , 
t r ave l i ng ove r exc lus ive r i gh t s -o f -way , a u 
t o m a t i c a l l y r o u t e d f r o m o r i g i n t o des t i na 
t i on ove r a n e t w o r k g u i d e w a y sys tem, 
p r i m a r i l y t o serve l o w - t o - m e d i u m p o p u 
la t ion dens i t y areas o f the m e t r o p o l i s . 

• Dual mode vehicle systems: Smal l v e 
h ic les w h i c h can be i n d i v i d u a l l y d r i v e n 
and c o n v e r t e d f r o m street t rave l to t rave l 
o n a u t o m a t i c g u i d e w a y n e t w o r k s . 

• Automated dual mode bus: A large v e 
h ic le system w h i c h w o u l d c o m b i n e the 
h i gh - speed capac i t y o f a rail system o p e r 
a t i ng o n its p r i va te r i g h t - o f - w a y w i t h t he 
f l ex i b i l i t y and a d a p t a b i l i t y o f a c i ty bus. 
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• Pa//et o r ferry systems: A n a l t e rna t i ve 
to d u a l m o d e v e h i c l e systems is t he use 
o f pa l le ts t o car ry (or fe r ry ) c o n v e n t i o n a l 
a u t o m o b i l e s , m i n i b u s e s , o r f re igh t a u t o 
ma t i ca l l y o n h i g h - s p e e d g u i d e w a y s . 

• Fast intraurban transit links: A u t o m a t i 
ca l ly c o n t r o l l e d veh ic les , capab le o f o p 
e ra t i on e i ther i n d e p e n d e n t l y o r c o u p l i n g 
i n t o t ra ins, serv ice m e t r o p o l i t a n t rave l 
needs b e t w e e n m a j o r u rban nodes . 

• N e w systems for major activity centers: 
C o n t i n u o u s l y m o v i n g be l t s ; capsu le t r an 
sit systems, s o m e o n g u i d e w a y s , pe rhaps 
suspended a b o v e c i t y streets. 

O t h e r p roposa l s o f m o r e genera l ap 
p l i c a t i o n w e r e c o n s i d e r e d to i m p r o v e fare 
c o l l e c t i o n m e t h o d s , secur i t y o f passen
gers a n d ope ra to r s , m e t h o d s fo r c o m 
m u n i c a t i n g s ta t ion a n d passenger i n f o r 
m a t i o n , a n d , o f pa r t i cu la r s ign i f i cance , 
m a n a g e m e n t and o p e r a t i o n o f u r b a n 
t ransi t systems. 

In t r a n s m i t t i n g the s u m m a r y r e p o r t , 
e n t i t l e d T o m o r r o w ' s Transportation: New 
Systems for the Urban Future, t o t he C o n 
gress, Pres ident Johnson c o m m e n d e d i t 
f o r s tudy " b y the Congress and the c o n 
ce rned Federa l , state and local agenc ies . " 
I t is d i s t r i b u t e d b y H U D ' s O f f i c e o f M e t r o 
p o l i t a n D e v e l o p m e n t , U r b a n T r a n s p o r t a 
t i on A d m i n i s t r a t i o n , W a s h i n g t o n , D.C. 

For the h a n d i c a p p e d , a b i l l (HR 6589) t o 
r equ i re Federa l ly a i d e d b u i l d i n g s to i n 
c l u d e ramps , street level en t rances , and 
o t h e r features t o m a k e t h e m access ib le 
was a p p r o v e d by the House Pub l i c W o r k s 
C o m m i t t e e late in M a y . A s im i la r measure 
had been a p p r o v e d b y the Senate. W h e n 
smal l d i f f e rences are reso l ved , it is fa i r ly 
ce r ta in tha t an accep tab le j o i n t measure 
w i l l c o m e to t he f loors o f b o t h houses. 

A \ R C H I T E C T U R A L r e c o r d luly 7 9 6 8 8 1 



C.E.C. backs joint meeting on mergers 
p o i n t e d a specia l c o m m i t t e e t o s tudy 
the a t t r a c t i o n t o consu l tan ts o f such 
mergers a n d w h a t e f fec t a f f i ha t i on w i t h 
manu fac tu re r s and supp l i e rs may have 

The h o w , w h y , w h e n and w h e r e o f se l l 
ing o r b u y i n g a rch i t ec tu ra l and eng inee r 
ing f i rms is the sub jec t f o r a na t i ona l c o n 
fe rence o n " T h e T r e n d T o w a r d M e r g e r " 
to be h e l d July 22 , at t he F ly ing Ca rpe t 
M o t o r I n n , near O ' H a r e I n t e rna t i ona l A i r 
p o r t in C h i c a g o . S t i m u l a t i n g t he na t i ona l 
session is t he inc reas ing i n c i d e n c e o f 
m a n u f a c t u r e r and h o l d i n g c o m p a n y 
pu rchase o f p r i va te A / E f i rms as inves t 
men ts o r f o r d i v e r s i f i c a t i o n . 

In recen t w e e k s , c o n s u l t i n g and ar
ch i t ec tu ra l f i rms in Bos ton , Los Ange les , 
N e w Y o r k , Seat t le , and o t h e r U.S. c i t ies 
have b e c o m e af f i l ia tes o f c o n g l o m e r a t e s , 
c o n s t r u c t i o n c o m p a n i e s a n d / o r o t h e r 
consu l tan ts . C o n s u l t i n g Engineers C o u n 
c i l , sponso r o f the m e e t i n g , has a p -

o n an i n d i v i d u a l f i rm 's m e m b e r s h i p . 
Speakers at t he C h i c a g o m e e t i n g w i l l 

i n c l u d e p r i nc i pa l s o f m e r g e d f i rms w h o 
w i l l d iscuss b o t h t he ob jec t i ves and the 
results o f t he i r n e w a f f i l i a t ions . Legal ex
perts w i l l exp la in t he l i ab i l i t y a n d regis
t ra t i on p r o b l e m s i n v o l v e d in se l l i ng o r 
p u r c h a s i n g A/E f i rms . Indus t ry leaders 
w i l l answer t he q u e s t i o n " m u s t w e m e r g e 
to g r o w ? " O t h e r speakers w i l l cover a n t i 
t rust i m p l i c a t i o n s o f m e r g e r and p r o c e 
dures f o r se l l i ng f i rms t o e m p l o y e e s , 
o t h e r consu l t an t s , c o n t r a c t o r s a n d t o 
h o l d i n g c o m p a n i e s . A l l eng inee rs and ar

ch i tec ts are i n v i t e d to a t t e n d . 

A.I .A. task force studying 
future of small office 
Recent ly the execu t i ve c o m m i t t e e o f the 
N o r t h e r n Ca l i f o rn ia Chap te r , A . I .A . , set 
u p a task f o r c e c o m m i t t e e t o s t u d y t he 
p r o b l e m o f surv iva l o f t he smal l a r c h i 
tec tu ra l o f f i c e . M e m b e r s o f the c o m m i t 
tee are W i l l i a m W a t s o n , Rober t M a r q u i s , 
G e o r g e A g r o n and M a x Garc ia . The c o m 
m i t t e e w i l l seek t he names o f o f f i ces 
tha t had to go o u t o f business s ince 1963 , 
and those w h o feel in dange r o f h a v i n g | 
t o go o u t o f business. A n a t t e m p t w i l l be 
m a d e to d e t e r m i n e the u n d e r l y i n g rea
sons f o r distress in smal l p rac t ices a n d 
t o he lp f i n d so lu t i ons to these p r o b l e m s . 

HUD awards contract to new Urban Institute 
Secretary Rober t C. W e a v e r a n n o u n c e d 
last m o n t h tha t the U.S. D e p a r t m e n t o f 
H o u s i n g and U r b a n D e v e l o p m e n t has 
a w a r d e d a $ 3 - m i l l i o n c o n t r a c t t o t he n e w 
U r b a n Ins t i t u te t o car ry o u t research re
la ted to the D e p a r t m e n t ' s p r o g r a m s . 

A c c o r d i n g t o Secretary W e a v e r , t he 
Ins t i tu te w i l l take a c o m p r e h e n s i v e v i e w 
o f u rban l i fe and w i l l be o r i e n t e d to 
p r o b l e m so l v i ng in c i t ies. T h e Ins t i t u te 
w i l l d e v e l o p n e w k n o w l e d g e and o b t a i n 
i n f o r m a t i o n usefu l to t he D e p a r t m e n t . 

H U D ' s c o n t r a c t is t he f irst to be 

m a d e w i t h t he n e w Ins t i t u te . It is ex
p e c t e d tha t o the rs w i l l f o l l o w w i t h sev
eral Federa l d e p a r t m e n t s h a v i n g i m p o r 
tan t u r b a n - r e l a t e d respons ib i l i t i es . 

The U r b a n Ins t i t u te , a p r i va te n o n 
p r o f i t o r g a n i z a t i o n , w a s o f f i c i a l l y 
l a u n c h e d A p r i l 26 . A t t ha t t i m e Pres ident 
Johnson sa id : " A s a n a t i o n w e mus t m o 
b i l i ze o u r best i n t e l l ec tua l resources t o 
a t tack the p r o b l e m s o f t he c i ty , to 
eva lua te t he e f fec t i veness o f a l t e rna t i ve 
courses o f a c t i o n and t o d e v e l o p w o r k 
ab le so lu t i ons . The U r b a n Ins t i t u te is 

b e i n g c rea ted t o focus that e f f o r t o n o u r 
p r i o r i t y socia l p r o b l e m — t h e c i t i e s . " 

The ins t i tu te 's Boa rd o f Trustees i n 
c ludes 15 p r o m i n e n t na t i ona l f igures 
f r o m the p u b l i c and p r i va te sectors . A r j a y 
M i l l e r , v i ce c h a i r m a n o f t he Ford M o t o r 
Co . , is c h a i r m a n o f the Ins t i tu te . W i l l i a m 
G o r h a m , f o r m e r assistant secretary o f the 
D e p a r t m e n t o f H e a l t h , Educa t i on and 
W e l f a r e and a f o r m e r d e p u t y assistant 
secretary o f De fense , has been n a m e d 
p r e s i d e n t and ch ie f e x e c u t i v e o f f i c e r o f 
the Ins t i tu te . 

FTC calls for new law to bar deceptive lumber grading 
M a n d a t o r y g r a d e m a r k i n g o f al l c o m m o n 
yard s o f t w o o d l u m b e r was r e c o m m e n d e d 
in a r epo r t issued last m o n t h o n 1967 
hear ings o f t he FTC. 

The repo r t said t he p r o p o s e d n e w 
t rade r e g u l a t i o n s h o u l d " r e q u i r e tha t al l 
g raded l u m b e r be g r a d e m a r k e d ; al l l u m 
ber g raded w i t h i n t he A m e r i c a n L u m b e r 
S tandards C o m m i t t e e sys tem b e g r a d e -
m a r k e d pu rsuan t t o the A m e r i c a n L u m b e r 
S t a n d a r d ; and al l u n g r a d e d l u m b e r be 
m a r k e d ' u n g r a d e d ' . " 

T h e r e p o r t said t he FTC also a d v o 
cates b r o a d n e w leg is la t ion to p r o h i b i t 
de l i be ra te m i sg rad ing . It ca l led f o r l aws : 
1) p r o h i b i t i n g t he s i m u l a t i o n , c o u n t e r f e i t 
ing o r u n a u t h o r i z e d use o f ex is t ing g rade -

marks ; 2) p r o h i b i t i n g the k n o w i n g m i s 
rep resen ta t i on o f spec ie , s ize, s t reng th o r 
g rade o f l u m b e r , a n d 3) r e q u i r i n g Federal 
i n s p e c t i o n o f g rad i ng and g r a d e m a r k i n g 
prac t ices in the s o f t w o o d indus t ry . 

H o m e bui lders think 
present laws are adequate 
N.A.H.B . w a s rep resen ted a m o n g m o r e 
than 30 wi tnesses w h o tes t i f i ed at t he 
hear ings in M a r c h , 1967. Eugene A. G u l -
ledge , t h e n v i ce p res iden t - t reasure r , n o w 
f i rst v i ce p res iden t , was t he o f f i c i a l 
spokesman f o r N.A.H.B. T e c h n i c a l serv
ices d i r e c t o r M i l t o n W . S m i t h m a n test i 
f i ed as a m e m b e r o f the A m e r i c a n L u m 
ber Standards C o m m i t t e e . 

They t o l d t he FTC tha t , ra ther than 
n e w laws, p r o s e c u t i o n is n e e d e d u n d e r 
ex is t ing laws w h e n e v i d e n c e is o b t a i n e d 
o f m i s g r a d i n g v i o l a t i o n s . T h e y said f r a u d 
u len t g r a d e m a r k i n g can be m i n i m i z e d 
t h r o u g h s t r ic ter e n f o r c e m e n t o f ex is t ing i 
s tatutes, w h i c h w e r e t e r m e d a d e q u a t e . 

They d e c l a r e d tha t inc reased c o 
o p e r a t i o n a n d exchange o f i n f o r m a t i o n 
b e t w e e n the FTC and the A.L.S. C o m m i t 
tee w o u l d have far greater va lue in m i n i 
m i z i n g the i n c i d e n c e o f f r a u d " t h a n the 
m e r e a d d i t i o n o f n e w p r o h i b i t i o n s . " 

N .A .H.B . also has taken o p p o s i t i o n 
to the p r o p o s a l fo r Federal i n s p e c t i o n o n 
t he g r o u n d s tha t t he A.L.S. C o m m i t t e e 
system of i nspec t i on w o u l d be a d e q u a t e . 

Briefs 
The Commi t tee on Federal Procurement 
of Archi tect -Engineer Services is an i n 
t e rd i sc ip l i na ry b o d y w i t h r ep resen ta t i on 
f r o m A. I .A . , A. I .C.E. , Eng inee r ing D i v i s i o n 
o f A.R.B.A., A.S.C.E., C.E.C. and N.S.P.E. 
H a v i n g r e v i e w e d recen t d e v e l o p m e n t s in 
the p r o c u r e m e n t o f p ro fess iona l services, 
the c o m m i t t e e issued, June 5, a r e c o m 

m e n d a t i o n tha t its m e m b e r soc iet ies 
a d o p t the f o l l o w i n g p o l i c y : RESOLVED, 
in t he in teres t o f t he p u b l i c and the tax
payer, an a rch i t ec t o r e n g i n e e r s h o u l d no t 
s u b m i t a p r i ce p r o p o s a l n o r en te r i n t o 
c o m p e t i t i v e p r i c e n e g o t i a t i o n s fo r any 
services p r i o r to f ina l se lec t i on as b e i n g 
best q u a l i f i e d fo r the pa r t i cu l a r p r o j e c t . 

A study of industrial freight handl ing 
facilit ies, m a d e poss ib le by a $25,000 
gran t a w a r d e d by the O p e r a t i o n s C o u n c i l 
o f A m e r i c a n T r u c k i n g Assoc ia t i ons , m a y 
p r o v e usefu l t o i ndus t r i a l a rch i tec ts . The 
s tudy s h o u l d p r o v i d e des ign c r i te r ia f o r 
d e t e r m i n i n g t he n u m b e r o f d o c k s a n d 
f r e i gh t ya rd size n e e d e d . 
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BUILDING ACTIVITY 
CURRENT TRENDS IN CONSTRUCTION 
Robert M. Young 
Senior Economist 
McGraw-Hill Information Systems Company 

The midyear outlook for construction 
Architects and builders are facing a de
parture from the pattern of construction 
forecast earlier for the current year. Last 
fall, when a tax surcharge and a mod
erate, if not easy, monetary policy ap
peared certain, a year of solid gains for 
almost every type of bui ld ing activity 
seemed to be in the bag. In most cases, 
the first half of 1968 bore out this predic
t ion. Sharply increased flows of funds 
into savings institutions fed the credit-
starved housing market. Public works 
construction benefitted from increased 
appropriations and the "unfreezing" of a 
bi l l ion dollars in highway trust fund 
money. Industrial and commercial con
tracting lagged a bit, but was expected to 
rebound as product ion recovered from its 
sluggish 1967 performance. 

The second half of the year promises 
to deviate a good bit f rom these trends. 
The tax increase that was needed at the 
beginning of the year d idn ' t materialize 
until 1968 was half over, and then it was 
combined with a $6 bi l l ion cut in Federal 
spending programs. Meanwhile, credit 
has tightened again and probably won' t 
loosen up unti l the end of the year. These 
factors alone have reduced much of 
1968's potential for construction growth. 

Residential building 
Housing is one construction market that 
wi l l be feeling a rather sharp change. The 
seeds of a second-half decline were sown 
earlier in the year, when the postpone
ment of the surtax revived tight money. 
Passage of the tax program at mid-year 
wi l l prevent another 1966-type disaster, 
but it's too late to avoid some loss. 

A high rate of housing activity in the 
first half of 1968—starts averaged over a 
1.5-million annual rate—was sustained by 
the combination of unusually strong de
mand and a backlog of mortgage com
mitments made several months ago when 
deposits were f lowing into savings insti
tutions. The demand is no doubt still 
there, with a potential of wel l over 1.6-
mil l ion units. The supply of credit is an

other question. By the second quarter, 
the rate of deposit inflows to Savings and 
Loan Associations had slowed to half the 
1967 rate. Once the surtax takes effect, 
savings wi l l drop even further. 

By July, housing starts wi l l be in a 
decline that won ' t turn around until 
monetary policy is reversed. If the effects 
of the surtax match expectations, that wi l l 
happen by year's end. Meanwhile, starts 
may temporarily fall to as low as a 1.25-
mil l ion rate. This would still yield a total 
for the year between 1.40- and 1.45-mil-
l ion housing units—an 8 per cent rise 
over the 1967 level, but far short of the 
potential. Most of the gain wi l l be in 
apartments, which should account for 
about 37 per cent of all units and 25 per 
cent of the value of new housing. 

D O D G E C O N S T R U C T I O N O U T L O O K 
1%8 M I D Y E A R REVIEW 

non-residential 
bui lding 

C o m m e r c i a l 
M a n u f a c t u r i n g 
Educat iona l 
Hosp i ta ls 
Publ ic Bu i ld ings 
Rel ig ious 
Recreat iona l 
M isce l l aneous 

Tota l 

Per Cent Change 
in Cont rac t Values 

+ 5 per cen t 

- 4 
+ 4 
- 9 
+ 4 
- t 
- 1 
+ 1 

residential building 

O n e - a n d - T w o Fami ly + 8 
A p a r t m e n t -1-25 
N o n h o u s e k e e p i n g — 3 

Tota l + 1 1 

nonbui ld ing 
construction 

total construction 

— 2 

+ 4 per cent 

Non-residential building 
Business capital spending was inhibited 
through most of 1967 by unused capacity 
and sagging profits. Recent improvements 
in both these areas was reflected by a 
spurt in contracts for office buildings and 
stores and a sharp rise in the value of 

utilities projects. On the other hand, con
tracting for manufacturing plants, which 
rose toward the end of 1967, is currently 
suffering from the lack of large projects 
that inflated the totals in recent years. 

McGraw-Hil l 's spring survey of busi
ness' plans for plant and equipment out
lays in 1968 shows that industry as a 
whole intends to spend about 6 per cent 
more than it did last year. This includes 
equipment, machinery and transportation 
facilities, as well as offices, stores, fac
tories and warehouses. Matching these 
expectations wi th current trends, it looks 
like outlays for factories wi l l just about 
equal the 1967 total, whi le office bui lding 
wi l l remain strong and utilities wi l l ex
ceed the year-ago contract value by as 
much as ten per cent. 

Unexpected declines in contracting 
for schools and hospitals in the opening 
months of 1968 have been reversed, and 
both of these institutional bui ld ing types 
are expected to return to recent growth 
trends during the remainder of the year. 
The early lapse in college dormitory and 
classroom projects wi l l probably pull to
tal outlays for educational bui ld ing be
low the 1967 total. An expected shift to
ward general hospital construction, on 
the other hand, should lift the value of 
medical facilities contracting four per 
cent above last year's total. 

Other types of nonresidential bu i ld
ing, some heavily influenced by govern
ment spending programs, are expected to 
show declines ranging from 1 per cent 
(recreational) to 9 per cent (public bui ld
ings). In total, the largely architect-de
signed class of non-residential bui lding 
wi l l advance only about 1 per cent in con
tract value for the full year. 

Total construction (including non-
building projects) wi l l increase by 4 per 
cent during 1968, wi th contract value 
reaching $56.7 bi l l ion. 

(A fuller analysis of construction 
markets at midyear is available from Mc
Graw-Hil l Information Systems Company 
upon request.) 
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Justivhat the doctors ordeirea 
General Electric Zoneline units 

pfovide individual room temperature control 
in DcQ t̂ona Beach General Hospital. 
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GENERAL® ElfCTRrC 

When Drs. J.B Bragg and John E. Kaye planned the hospital's 
1.5-million'dollar new building program, they included the most advanced 
equipment and services. 

An absolute requirement among these, 
Dr. Bragg felt, was individual room temperature 
control. And that was one reason why he chose 
GE Zoneline units for heating and cooling. 

With rooms of 2^ 4- and 6'bed capacity, 
the heating/cooling requirement can vary widely, 
and Zoneline's precise temperature controls make immediate adjustment 
possible. The same is true in compensating for a climate where heating 

may be needed in early morn-
^ ^ ing and cooling maybe needed 

PI ^ M L r T * ^ by noon, or when temperatures 
vary widely on different sides 
of the building.' 

Yet another reason for 
choosing Zoneline, according to the doctor, was its "add on" capability. 
While two of the three floors are already occupied, the third will not be 

I MHj used until some future date. But sleeves 
V .' ^ g and grilles are fitted in the vacant floor, and 

9 I - ^ M i i f i E B ^̂ ^̂ ^ readily installed when needed. 
^ From nursing homes to high-rise con-

* i I Zoneline units offer you unpar-
- . Mm mm ^IBHBI^ll^l^dflexibilityin design and application 
and significant savings on installation and maintenance expense. For full 
information, call your General Electric representative. 
Or write Manager of National Sales, AP6-208, 
General Electric Company, Louisville, Ky. 40225. 
Architect: Chester E . Wolfley. General Corjtractor: Gordon Anderson. Administrative Director: Homer R. Bcntly. 

GENERAL 
ELECTRIC 

For more data, circle 64 on inquiry card 
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. . . and the first tenant hasn't even 
moved in. 

iViodern design, engineering and con-
struction-with outdated communica
tions planning-add up to obsolescence. 

Chances are your tenants will need 

more than just telephones. They'll 
probably use Data-Phone® service, tele
typewriter, Tele-Lecture, even closed-
circuit TV. Make your building truly 
modern by allowing for these services 
in the blueprints. Avoid expensive 

alterations and unsightly wiring later. 
Just call 212-393-4537, collect, and 

we'll send you a complete list of our 
Architect and ^ 
Builder Service [ /V iS tT 
representatives, ^ - r * ^ and Asiociated Companies 

For more data, circle 65 on inquiry card 

 



BUILDING COSTS 
TRENDS AND ANALYSIS 
Gerald McKee, ]r. 
McKee-Berger-Mansueto, Inc. 
Construction Consultants 

Management controls keep estimates on target 
Economic projections in the construction 
industry vary widely in reliability. Yet 
large risks based solely on these projec
tions are taken daily. The pattern has be
come quite confusing recently, and own
ers are coming to realize, indeed even 
to become reconciled to, the fact that 
they often cannot contract for the con
struction they want—on t ime and wi th in 
the budget. 

In the construction industry 
perfect competition is a myth 
We cannot rely on economic law to 
order the confusion. In Chicago, about 
a year ago, a conference of owners, ar
chitects and engineers was convened to 
discuss runaway inflation in the local 
construction market. The consensus of 
those attending was that the only solu
tion to the problem lay in cutting back 
the demand, that is, delaying needed 
construction. 

This was not so much an acknowl
edgement that the growth of industry ca
pacity had lagged behind demand and 
that demand should be stayed unti l sup
ply catches up; as it was their conten
tion that capacity is essentially static, and 
that construction requirements should 
strive to contain themselves wi th in these 
fixed limits. The hope impl ici t in this 
recommendation was that the observed 
construction boom was temporary, and 
that construction planning should be 
leveled over the long haul to match the 
flat curve of capacity. 

In fact, the increase in the demand 
for new construction starts in the Chi
cago area has proved to be a constant 
one, and erratic, inflated bidding con
tinues. The conference d id , of course, 
suggest measures which it was hoped 
would stimulate an increased construc
tion capacity in the area (accelerated en
largement of labor ranks, attraction of 
new contractor interests to the area, etc.). 
But these suggestions were, I think, un
derstood to be wi thout real hope of ac
complishment (in the light of constraints 
upon growth of union and contractor in
dustries), and the results have justified 
the cynicism. 

In an attempt to understand—how
ever partially—the reasons behind to
day's often erratic bidding and perhaps 

discover the means whereby architect 
and owner can bring building cost pro
jections into line wi th market conditions, 
let us look at changes that have taken 
place within the industry in recent years. 

Two trends: stronger subcontractors 
and a need for management 
To begin w i th , the pattern of construc
tion has changed wi th increasing swift
ness since Wor ld War I I . During the 
decade 1947-1957 two major trends were 
established. First, the role played by sub
contractors increased as modern bui ld
ing technology demanded more work of 
a specialty nature. Second, a more critical 
need for construction management in 
the role of owner's agent emerged as b id
ding, pricing and scheduling problems 
became more and more diffuse. 

This change in construction tech
no logy p r o d u c e d a co r respond ing 
change in the role and character of the 
general contractor. Historically, the in
dustry had been dominated by strong, 
prosperous general contractor organiza
tions, favoring extensive use of concrete, 
carpentry, and the traditional G.C. trades. 
Wi th the surge to prominence of me
chanical systems and prefabricated bui ld
ing elements, this pattern faded and em
phasis—with attendant power—passed 
to the subcontractor. 

The general contractor found h im
self: 1) performing less work wi th his 
own forces and thus sharing in less of the 
construction dollar; 2) facing reduced 
profits due to a smaller base of construc
t ion force activity and to more vigorous 
compet i t ion; and 3) supervising, and 
bearing responsibility for a project opera
tion which, for the most part, was an 
activity of others. 

As the general contractor, his was 
still the responsibility to perform the 
work, but he was performing it through 
the agency of subcontractors. From 60 
per cent to 85 per cent of the labor on 
a typical bui ld ing project was not in his 
employ or under his direct supervision. 

New management procedures were 
called for. New communication and co
ordination techniques were needed to 
shape the complex network of subcon
tract relationships into an effective 
whole. Unfortunately, the industry did 

not everywhere respond successfully to 
the challenge. The construction broker, 
rather than the construction manager, 
was the industry's frequent answer. 

Understandably, the subcontractors 
rebelled. Drawing on their new power 
and from the tight organization of their 
trade societies, they lobbied successfully 
in many states for public bidding laws 
which required public owners to solicit 
bids directly from major subcontractors 
wi thout the intervening agency of the 
general contractor. 

With multiple contracts 
lines of authority are mixed 
Subcontractors, then, achieved a status 
in public construction equal, contrac
tually, to that of the general contractor. 
Who then was in charge of the opera
tion? Many efforts were made to estab
lish a clear pattern of authority. It was 
still felt that if a single over-all manag
ing agent were required, he should be 
the contractor for the general trades, and 
not one of the more dominant subcon
tractors (though this latter approach was 
tried from t ime to t ime with little suc
cess). The technique of assigning the sub
contractors to the general contractor for 
administration and coordination was, 
and is now, widely employed. 

But administration is not supervi
sion; and coordination is not control. As 
in Animal Farm, all the animals are equal, 
but the general contractor is more equal 
than the others. But unlike that barn
yard community, the general contractor 
has no real power to enforce his special 
status. Under the assigned subcontract 
system the instruments by which a man
ager persuades and compels are not 
available to the general contractor. 

There are, of course, many excellent 
contractors among the 500,000 odd con
tractors and subcontractors actively op
erating in the United States. The more 
than 65,000 who go out of business each 
year attest to the difficulties of the busi
ness; the 65,000 new ones who replace 
them speak for its continuing promise. 

Traditional fee structures limit 
the role of the architect 
The role of the architect and the con
sulting engineer have, of course, been 
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affected by the disruption of the con
tractor's management processes. Many 
owners encourage the architect to step 
in and fi l l the management vacuum. Gen
erally the architects have declined under 
the constraints of traditional fee struc
tures, and their responsibility during the 
actual construction of a project has 
thereupon been l imited to a traditional 
role of administration, inspection and 
the rendering of opinions in contractor-
owner disputes. 

Time and conditions blur 
anticipation of construction costs 
Since funct ion, purpose and capacity are 
generally established by owner and ar
chitect early in the planning stage, they 
may be treated as constants in this dis
cussion. The critical questions then be
come: what wi l l the facility cost to bui ld, 
and when wi l l it be ready for occupancy? 
Neither question can be answered wi th 
assurance at the time when both are 
critical, before the detailed design com
mences. Reasonable attempts can be 
made at that t ime, however, and when 
made by reasonable men—ful ly aware 
of the potential dangers of the process— 
they may prove to be accurate a surpris
ingly large part of the time. Facilities are 
completed on time and within the 
budget. To determine how the frequency 
of such successes can be maximized re
quires a closer look at the question of 
what the bui lding wi l l cost. 

It is dif f icult to budget accurately 
the cost of a proposed facility for several 
reasons: 

1. From the init iation of planning to 
the award of the construction contract is 
a period usually of at least two years, 
and thus projections must attempt to 
anticipate cost trends. 

2. The construction cost (if we mean 
by this the awarded contract amount), 
is itself an estimate. We must never for
get that cost to the owner, in this con
text, is not necessarily cost to the con
tractor plus a profit. The contractor only 
hopes that his bid wi l l fairly reflect his 
costs. In one sense, then, project budget
ing is one man's early guess at what an
other man wi l l later guess. 

3. Early planning has not defined 
the project in the kind of detail that con
tractors require in the preparation of 
their bids, and the early plan is likely to 
undergo many changes in scope and 
character before it becomes brick-and-
mortar reality. We frequently bui ld 
something more—scarcely ever less— 
than we set out to bui ld. 

4. Since one is not buying a pack
aged facility at stated price, one cannot 
shop about to bring cost, scope and 
quality into line, as one can for example 
with a custom-made suit. 

Implicit in these reasons is an im
portant characteristic of the construction 
industry—namely that short-range trends 
frequently influence construction costs 
decisively. Overtaxed or inadequate 
labor forces, higher profi t goals for con
tractors, or relaxation of competit ive ac
tivity can drive costs up. But largely be
cause local industry interests discourage 
intrusion by alien contractors and labor 
forces, capability never catches up to 
demand. Thus, whi le local inflation in 
other industries is checked at the level 
at which distant competitors can reason
ably compete, inflation in the construc
tion industry continues to spiral costs 
higher and higher. 

A cost control program 
can keep a project on target 
The difficulties in budgeting construction 
can be mitigated if not overcome by a 
serious cost control program, generally 
including these elements: 

1. A statement of budget-scope re
lationship formulated before the archi
tect has even determined the design 
scheme (often accomplished by assign
ment of a unit price to the gross program 
square footage). 

2. A carefully thought out, detailed 
preliminary estimate to represent the 
earliest f irm preliminary design. It is no 
longer a cost evaluation of the owner's 
desires or program requirements, but is 
now an estimate of the cost of the ar-
chitect's interpretation of the owner's 
program. 

3. An appropriate program of cost 
review carried out during the work ing-
drawing stage. Somehow changes do 
creep in here even though owner and ar
chitect have both sworn to abide by the 
preliminary document "freeze." If a nec
essary change is introduced, it is impor
tant that its effect on the project cost be 
understood at once by all concerned. The 
arguments put forth for additions to the 
scope of a project during working draw
ings often fade when their value has been 
assessed. 

The problem of such a cost control 
program when operating in the arena of 
an often unpredictable economy can best 
be studied, I think, by examining the esti
mating technique most familiar to owner 
and architect—the square foot unit cost. 

The trick, of course, is to select an 
appropriate unit cost. This is done, usu
ally, by reference to some historic data, 
either personal experience or published 
sources. These data are then corrected, 
first for the differences in scope or char
acter between the historic control and 
the proposed bui lding. A further correc
tion is required to reflect the cost transi
t ion from the construction market in 
which the control was contracted for to 

the projected market conditions for the 
proposed facility. 

Thus there are three steps to the de
termining of an appropriate gross square-
foot unit price: 1) selection of a historic 
control, 2) evaluation of the control vs. 
the present project differences, and 3), 
projection to the time of bid. 

The second of these steps is admit
tedly a subjective enterprise, but the 
other two, because of the great number 
of published aids available, are often 
thought to be more objective and reliable 
than they in fact are, and a word of warn
ing is advisable. 

Many published averages of square 
foot costs are, in my opin ion, virtually 
useless; and their use is more often than 
not misleading and thus harmful. Clearly 
statistics which average Alabama wi th 
New York, or rich with poor, urban wi th 
rural, are bound co reflect costs that exist 
in no real environment. 

Let us look then to the art of projec
t ion, the adjustments to the unit price 
necessary to put it in the right t ime and 
market frame. Such construction cost in
dexes can be misleading when used to 
project future cost, and they seldom d o — 
or even purport to do—what everyone 
thinks they do—i.e. relate in place bu i ld
ing costs for identical structures in differ
ent frames of t ime and locale. 

For example, the construction pro
gram of a major mid-west university suf
fered a severe b low a few years ago, when 
bids for a group of buildings, at an urban 
campus, came in 20 per cent to 40 per 
cent higher than their almost identical 
counterparts had cost three years earlier. 
Other bids in the area at that t ime came 
in similarly high, and yet the major pub
lished indexes for the period show a 5 to 
7 per cent increase during the three year 
lapse. 

Care and experience needed 
in projecting cost data 
To combat these difficulties, make sure 
that historical unit cost data are accurate, 
neutral and responsive to your needs. 
Each historical unit price must be re
searched carefully, and then stripped of 
the peculiarities of the time and place of 
its construction by careful reference to a 
control construction market environ
ment. Most usually this control is the 
present t ime at this place. 

Then make an exhaustive study of 
the probable construction market at the 
proposed construction site for the t ime of 
projected bidding. Hire someone, if nec
essary, to make this study. The results wi l l 
more than pay for the cost of research. 

Finally, establish and maintain con
tacts with the major forces in the local in 
dustry, and adjust the market model from 
time to time as new factors arise. 
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BUILDING COSTS 
INDEXES AND INDICATORS 
William H. Edgerton 
Manager Dodge Building Cost Services 
McGraw-Hill Information Systems Company 

JULY 1968 BUILDING COST INDEXES E C O N O M I C I N D I C A T O R S 

Metropolitan 
area 

Cost 

1941 averages for each city = 100.0 

% change 
Current D o w Index vear apo 

differential residential non-res . res. & non-res. 

U.S. Average 8.5 288.5 307.3 +3.03 

Atlanta 7.2 331.1 351.2 +3.99 
Baltimore 7.9 291.0 309.6 +4.32 
Birmingham 7.3 263.6 283.4 +2.01 
Boston 8.5 258.9 274.1 +2.42 
Chicago 8.9 318.7 335.2 +2.80 

Cincinnati 8.8 279.0 296.6 +4.61 
Cleveland 9.6 304.0 323.1 +5.64 
Dallas 7.5 267.4 276.1 +1.82 
Denver 8.1 291.3 309.7 +2.51 
Detroit 9.2 299.2 314.1 +3.78 

Kansas City 8.2 257.2 272.2 +2.52 
Los Angeles 8.3 292.7 320.3 +2.76 
Miami 8.4 284.0 298.1 +3.55 
Minneapolis 8.7 286.5 304.6 +2.69 
New Orleans 7.8 259.9 275.4 +3.11 

New York 10.0 301.8 324.6 +2.06 
Philadelphia 8.5 283.6 297.7 +2.12 
Pittsburgh 9.1 270.5 287.6 +4.06 
St. Louis 9.1 282.0 298.8 +1.17 
San Francisco 8.5 372.1 407.1 +2.26 
Seattle 8.4 263.9 294.9 +3.49 

Differences in costs between two cities may be compared by dividing the cost dif
ferential figure of one city by that of a second; if the cost differential of one city 
(10.0) divided by that of a second (8.0) equals 125%, then costs in the first city are 
25% higher than costs in the second. Also, costs in the second city are 80% of those 
in the first (8.0-M0.00=80%) or they are 20% lower in the second city. 

The information presented here indicates trends of bui ld ing 
construction costs in 21 leading cities and their suburban areas 
(within a 25-mile radius). Information is included on past and 
present costs, and future costs can be projected by analysis of 
cost trends. 

   

  

  

 

HISTORICAL BUILDING COST INDEXES—AVERAGE OF ALL BUILDING TYPES, 21 CITIES 

1941 average for each city = 100,00 
Metropolitan 1967 (Quarterly) 1968 (Quarterly) 
area 1960 1961 1962 1963 1964 1965 1966 1st 2nd 3rd 4th 1st 2nd 3rd 4th 

U.S. Average 213.5 264.6 266.8 273.4 279.3 284.9 286.6 292.7 293.7 295.5 297.5 301.5 302.6 

Atlanta 223.5 294.7 298.2 305.7 313.7 321.5 329.8 332.4 333.4 334.6 335.7 345.6 346.7 
Baltimore 213.3 269.9 271.8 275.5 280.6 285.7 290.9 290.4 291.5 294.9 295.8 302.9 304.1 
Birmingham 208.1 249.9 250.0 256.3 260.9 265.6 270.7 272.9 274.0 273.8 274.7 278.5 279.5 
Boston 199.0 237.5 239.8 244.1 252.1 257.8 262.0 262.9 263.9 264.8 265.7 269.3 270.3 
Chicago 231.2 289.9 292.0 301.0 306.6 311.7 320.4 320.4 321.3 327.3 328.4 329.4 330.0 - -
Cincinnati 207.7 257.6 258.8 263.9 269.5 274.0 278.3 278.7 279.6 287.3 288.2 291.4 292.5 
Cleveland 220.7 265.7 268.5 275.8 283.0 292.3 300.7 300.0 301.3 302.6 303.7 316.5 318.3 
Dallas 221.9 244.7 246.9 253.0 256.4 260.8 266.9 267.6 268.5 269.5 270.4 272.3 273.4 
Denver 211.8 270.9 274.9 282.5 287.3 294.0 297.5 297.6 298.5 304.0 305.1 304.9 306.0 
Detroit 197.8 264.7 265.9 272.2 277.7 284.7 296.9 298.0 299.1 300.1 301.2 309.2 310.4 - -
Kansas City 213.3 237.1 240.1 247.8 250.5 256.4 261.0 260.8 261.9 263.4 264.3 267.5 268.5 
Los Angeles 210.3 274.3 276.3 282.5 288.2 297.1 302.7 303.6 304.7 309.0 310.1 312.0 313.1 
Miami 199.4 259.1 260.3 269.3 274.4 277.5 284.0 283.4 284.2 285.2 286.1 293.1 294.3 
Minneapolis 213.5 267.9 269.0 275.3 282.4 285.0 289.4 292.0 293.1 299.2 300.2 300.0 301.0 
New Orleans 207.1 244.7 245.1 248.3 249.9 256.3 259.8 262.3 263.4 266.7 267.6 270.6 271.6 — — 
New York 207.4 270.8 276.0 282.3 289.4 297.1 304.0 309.4 310.6 312.5 313.6 315.9 317.0 
Philadelphia 228.3 265.4 265.2 271.2 275.2 280.8 286.6 287.1 288.1 292.8 293.7 293.3 294.2 
Pittsburgh 204.0 250.9 251.8 258.2 263.8 267.0 271.7 272.2 273.1 274.1 275.0 283.0 284.2 
St. Louis 213.1 256.9 255.4 263.4 272.1 280.9 288.3 290.3 291.3 292.3 293.2 293.7 294.7 
San Francisco 266.4 337.4 343.3 352.4 365.4 368.6 386.0 388.1 389.2 389.6 390.8 396.4 398.0 
Seattle 191.8 247.0 252.5 260.6 266.6 268.9 275.0 276.5 277.5 282.6 283.5 286.2 287.2 — 

Costs in a given city for a certain period may be compared wi th costs in another 
period by dividing one index into the other; if the index for a city for one period 
(200.0) divided by the index for a second period (150.0) equals 133%, the costs in 

the one period are 33% higher than the costs in the other. Also, second period 
costs are 75% of those in the first period (150.0H-200.0=75%) or they are 25% 
lower in the second period. 
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Face yod 
Is your problem an old eyesore 

that needs a new look? A renova
tion? A tight budget? 

O.K. Face it with Wheeling ex
panded steel mesh. 

We can give you a choice among 
four configurations. In the sizes and 
modules you specify. They'll all 

give you a clean, elegant light look. 
(And they'll probably save money.) 

What's more, Wheeling ex
panded metal can be painted, lac
quered, bronzed or galvanized. 
And it will look great. 

One thing that doesn't meet the 
eye: Wheeling expanded steel mesh 

is stronger per foot and lighter per 
pound than the sheet of steel it's 
made from. Interesting? 

Mind you, we aren't in favor of 
obscuring beautiful old buildings. 
Just the ones that aren't beautiful. 

Write us about it. (Maybe 
beauty is only skin deep.) 

 



roblems 
  ' / 2 " facade V/2" facade No. 4 facade 

Ready,Wheeling and Able 
Wheeling CorrugatinB Co., Oiv. Wheeling Steel Corp., Wheeling. West Virginia 



Wed like 

i 
about our 
operation 

mm Si 



Ahe operation is called Executone HCP. 

HCP means Hospital Communications 
Programming. It's a modern technology de
veloped by Executone for analyzing the pres
ent and future communications needs of the 
modern hospital. 

Executone HCP goes fa r beyond Nurse 
Call systems. I t puts the newest advances in 
electronics to work in every nursing area 
and all hospital service departments. (Com
munications systems can be ful ly integrated 
with sound systems, doctors' register and 
pocket paging.) 

Better use of hospital personnel 
Through this Executone approach, hos

pitals can make more efficient use of their 
personnel. For example, one nurse may mon
itor the activities of many patients remotely. 
And a single watchman may guard against 
pilferage in many hospital areas at once. 

And no one is as well qual i f ied as 
Executone to perform the HCP operation. 

For with Executone, you have: 
• one manufacturer assuming f u l l respon

sibility for all hospital communications. 
• all systems and equipment produced, in

stalled and maintained by one source. 
• expert local service provided round-the-

clock and on-the-premises by factory-trained 
technicians. 

• training and re-training of hospital per
sonnel by communications experts. 

Fight rising costs 
The only practical answer to rising costs 

is to multiply the effectiveness of personnel. 
This is the immediate result of Hospital 
Communications Programming — whether 
applied by Executone in modernization, ex
pansion or new construction. 

Call your Executone man for the story 
of Hospital Communications Programming. 
Or write Executone, Inc., Dept. U-6, Austell 
Place, Long Island City, N . Y 

In Canada: 331 Bartlett Avenue, Toronto. 

For more data, circle 67 on inquiry card 
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ne Men fom 
You can be sure of guaranteed performance f̂eg î 

on the Job if it bears this trademarl< 

 

^ FINDING % 
% ABETTER : 
\ / 

O N - S I T E P O W E R G E N E R A T I O N F O R G U L F C O A S T I N D U S T R Y 

Some firms offer certificates by Independent Testing Laboratories. 
Other suppliers offer guarantees against defective parts, workman
ship and materials. 

Yet, it is not what the unit did at the factory that really counts . . . 
but what happens /'f it does not perform as specified affer installation! 

When it is a Stewart & Stevenson Unit, both Engineer and Client 
have the protection of Stewart & Stevenson's GUARANTEE OF DUTY 
which states in plain and simple language that " . . . // the equipment 
should fail for any reason and we cannot make it perform as speci
fied, we will remove the equipment at our expense and refund all 
money paid." 

We would like to tell you all the other advantages. Write or call. 
A free booklet and catalog are available. 

S T E W A R T &. S T E V E N S O N S E R V I C E S , I N C . M A I N O F F I C E A N D P L A N T : 4 5 1 6 H A R R I S B U R G B L V D . . H O U S T O N , T E X A S 7 7 0 1 1 , 

P H O N E : C A 5 - 5 3 4 1 B R A N C H E S : B E A U M O N T , C O R P U S C H R I S T I , D A L L A S , L U B B O C K , O D E S S A . S A N A N T O N I O , S A N J U A N / R E P R E S E N T A T I V E S A N D S E R V I C E D E A L E R S : 
A B I L E N E , A M A R I L L O , A R A N S A S P A S S . A U S T I N , B R O W N S V I L L E . F O R T W O R T H , F R E E P O R T . G A L V E S T O N , L A R E D O , L O N G V I E W . P O R T A R T H U R , P O R T I S A B E L . P O R T 
L A V A C A , S A N A N T O N I O . S E M I N O L E . S A N J U A N . W A C O , W I C H I T A F A L L S ; H O B B S , N E W M E X I C O / E X P O R T - O I L F I E L D O N L Y : P . 0 . B O X 3 6 0 , F L O R A L P A R K , N E W Y O R K 
1 1 0 0 2 . P H O N E : 2 1 2 - 8 4 6 - 5 5 0 0 E X P O R T - A I R L I N E S E Q U I P M E N T : 5 2 U P P E R M O N T C L A I R P L A Z A . U P P E R M O N T C L A I R . N E W J E R S E Y 0 7 0 4 3 U S A , P H O N E : 2 0 1 - 7 4 4 - 8 2 2 0 . 

T H E W O R L D ' S L A R G E S T D I S T R I B U T O R O F D I E S E L E N G I N E S 

 
 

For more data, circle 68 on inquiry card 
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See Dollar Mountain or Baldy at 40° below 
through Insulating glass by Thermoproof. 

On a clear day, you can see forever. 
And each resident of the Sun Valley 

Condominium Apartments will get a view of 
Dollar Mountain or Bald Pt. 

Large glass areas to meet this design 
criterion required the use of insulating glass 
units by Thermoproof to minimize heat loss 
and allow visibility at temperatures up to 40° 
below zero. 

For more data. 

Thermoproof took the extra care to equalize 
the atmospheric pressure between Detroit 
(14.3 lbs. per sq. inch), and Sun Valley (11 lbs. 
per sq. inch) by inserting a special breather 
tube into each unit. 

Specially fabricated insulating glass units 
to meet unique design criteria are another 
way Thermoproof does more to meet 
your ideas. 

circle 73 on inquiry card 

PHOTOGRAPH BY JULIUS SN 
ARCHITECT: DAVID J A Y fLOi 

See full color 4a 
Sweet's insert Th 
Insulating glass by 
Thermoproof Glass CoH 
subsidiary of Shatterprc 

Glass Corporation 
4815 Cabot Avenue 
Detroit, Michigan 482101 

CHAIR 
CO M PA NY 

S I N C E 1 8 8 7 

Wide selection of con
tract seating w i t h com
plementary tables. See 
your dealer or wri te for 
our distributor's name. 

M A N U F A C T U R E R S O F C O N T R A C T F U R N I T U R E , S H E B O Y G A N , W I S C O N S I N 

PERMANENT DISPLAYS; Atlanta . Chicago • Dallas . Miami. New York . San Francisco • Sheboygan 
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AHRACTIVE LIGHT WEIGHT GRATINGS 
LONG SPAN HEAVY DUTY GRATINGS 

This bar uratinR is recom
mended for locations where 
material handling equip
ment, as well as people, 
must travel over the in
stallation. Where it is nec
essary to temporarily re
move a BratinK panel, fast-
cn'mg devices and -4iftinK 
lujjs are easily designed to 
fulfill your requirements. 
For more detailed informa
tion, request our design 
manual R S L - I I A R . 

1 1 1 1 1 

Reliance I-Lok Aluminum Grat
ing is not only structurally 
strong but also has aesthetic ap
peal. The grating has a finished 
look and is ideally .suited for 
use where a pleasing appearance 
is required. 
This grating, with openings as 
small as V i " x 2 " , is the best 
choice for use in locations where 
women will be walking, such as 
sidewalk vault covers, kitchen 
floor drains and utility trenches. 
Request our Catalog RSL-12AAR 
for more detailed information. 

I { I i f J h k \ j l i Steel Products Company 

3 7 0 0 W A L N U T S T R E E T • M c R E E S P O R I , PA 15134 • 4 1 2 / 4 6 1 - 3 6 1 6 

see our catalog hi Sicrri's 
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...With Fuller Tuff Lite" Matrix 
the design direction is entirely up to you. 

Choose Fuller Tuff-Lite; the epoxy-based Wall 
Matrix specifically formulated for exposed 
aggregate construction. It's your key to com
plete freedom of design creativity in new 
construction or remodeling. 

It is the one matrix that can be used for 
interiors or exteriors, on flat surfaces (verti
cal or horizontal), around corners, on con
crete, brick, wood or any dry clean substrate. 

Fuller Tuff-Lite' is an unusually strong, ex
ceptionally lightweight material designed to 
be used as a base in exposed aggregate con
struction . . . for walls, columns, dimensional 
design areas. Allows greater exposure of 
aggregate. Eliminates costly erection. Tuff-

Lite' is available in any color. And the color 
you specify remains uniform forthe complete 
job. Will blend or contrast with any aggregate 
used. Tuff-Lite' retains its color—and superior 
bonding strength—through wind, snow, frost 
and all temperature changes. Will not pit, 
spall or peel. Will not shrink, chip, crack 
or craze. 

Just a %" layer is all that's necessary. Can 
be applied and seeded immediately. Or can 
be used in making pre-formed, lightweight 
sections off the job. Cures in less than 
24 hours. 
Choose Fuller—a complete line of adhesives 
for the Construction Industry. Refer to Sweet's Architec

tural Catalog File 11 o/Fu or 
Write for FREE Brochure. 

LEADER IN ADHESIVE TECHNOLOGY 

mHB F U L L E R C O M P a N Y 
1150 Eustis St., St. Paul, Minn. 55108, Dept. 258R42 
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The greatest happeniî  in lumber 
Swan Alverdson invented them in 

'-̂ f̂  profit 

rules '68 are new 
led! Easier-to-use. 

Rules '68 are based on a new 
number system for structural lumber. 

Rules '68 utilize a brand new 
"SPAN-CODE" system. This code, 
appearing on the grade stamp, permits 
rapid selection of joist and 
rafter spans. 

Rules '68 utilize FULL-LENGTH 
GRADING for stress grades of 2" and 
thinner. (Posts, timbers, beams and 
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grades since 
1754! 

mini 

i < r i i j ) i . \ < ; ! ! S £ a r e 
(H I I C I I L S L P I 0 
T O O ! 

V5H01 

stringers are still graded on 
middle 1/3). 

Rules '68 utilize the latest data 
on working stresses. All species are 
assigned design values. 

Rules '68 are extremely 
condensed. 70 pages of board grades 
have been cut down to 5 pages. 
Grade descriptions are much easier 
to understand and evaluate. 

What does this mean to you? 
For Architects: These new grading 

rules make the job easier because they 
are the most efficient body of lumber 
grade specifications yet devised. 
For Retailers: Rules '68 are customer 
oriented. So your buying and selling 
are much easier and much more 
profitable. 
For Builders and Contractors: Rules '68 
are easier to apply, so you'll save 
time. Related sizes assure uniformity 
and span symbols prevent 
"over-engineering." 

All these advantages and 
technological advances are built in 

the new Western Wood 
Products' Association book 
"Grading Rules '68." For your 
copy, send $1.00, along with 
your name and address to 
Rules '68 - Dept. AR-768. 
Western Wood Products 
Association, Yeon Building, 
Portland, Oregon 97204. 
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,2C 
Door locks, 
to most people^ 
mean security 



Will people pay a little more 
for something much better? 

Obviously they will. But just as obviously, they want to be 
certain that what they get is much better. Door locks for 

instance. They are something we really know about. 

People know that there are differences in 
how well door locks are designed...how 
well they are made and how well they 
operate. They know that those differences 
make a difference in security. 

What about Schlage Door Locks? They 
generally cost a little more. Yet they 
outsell all other door locks. So they must 
offer a "difference" in security. 

Is the design much better? Schlage 
invented the cylindrical lock...made it so 
good that others have tried to imitate 
the design for years. But Schlage has kept 
improving and perfecting it. Still does— 
as the latest models reveal. 

Is the quality much better? There is 
better quality in the design, of course. 
But Schlage goes further. For example, 
Schlage expends more for raw materials. 
How else would it be possible to make 
a better lock? Schlage picks out and 
spends more for special strip steels rolled 
to rigid specifications...spends more for 
assuring the most precise tolerances 
in the industry.. .spends more for constant 
and rigid inspection. 

And when it comes to the manufacture, 
Schlage has invented some of the most 
modern and unique instruments—high-
precision key milling equipment, for 
example. Most important, the Schlage 
craftsmen are men of talent as well as 
pride. Naturally, Schlage pays them 
more, too. 

Do Schlage Locks work much better? 
That is the result of better quality—better 
workmanship. It has made Schlage the 
largest selling door lock in the world. 
Over the years, Schlage has proven itself 
the one lock that apparently never 
wears out. And it is virtually free of 
maintenance cost. 

Aren't they WORTH a little more? More 
than a little more. So much more goes 
into Schlage Locks that they actually 
do more for people —provide a feeling 
of dependability and reliance. The 
Schlage sense of security. 

SCHLAGE 
L - O C K C O IVl P A I S I V ' 
San Francisco • Vancouver. B.C. 
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BARRE 
takes half the 
build-up out of 
built-up roofing. 
It's the most significant advance in built-up roofing in 
many years—the BARRETT®BOND PLY* System. It uses 
only two plies to do the job of ordinary four-ply systems. 

But those two plies aren't the same felts used in ordi
nary systems. The BOND PLY roofing sheet is factory-
coated on both sides with a heavy, uniform layer of high 
grade roofing asphalt—reducing on-the-job moppings 
by half. The factory coatings assure positive, complete 
coverage and more uniform distribution of weather-
proof ing asphalt than the " job app l ied" moppings 
they replace. 

The BOND PLY System cuts down on installation 
steps—but not on roof performance. Or the way we 
stand behind it. And just to be sure your client gets 
genuine Bond Ply, every roll has the name printed along 
its entire length. Write for Bond Ply specifications today. THE CELOTEX CORPORATION 

Tampa, Florida 33607 
Subsidiary of Jim Walter Corporation 

The name BARRETT stands for 
114 years of leadership in roof
ing p roduc ts , systems and 
services. And you can rely on it. 

 CONTRIBUTING 
TO THE PROGRESS OF 

I MAN THE BUILDER 
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A Report from the Prestressed Concrete Institute: 

Pioneering is a lonely business 
Only when you go it alone 

• W h e n p ioneers j o i n forces, 
have a g o o d idea w h e r e they ' re headed 

and have the hear t to hang in the re , p i o n e e r i n g 

is usual ly a g ra t i f y ing g r o u p adven tu re . 

So i t has been fo r t he e v e r - w i d e n i n g c i rc le o f 
m e m b e r s h i p in t he Prestressed Conc re te Inst i tu te 
in t he decade s ince its i n c e p t i o n . W h i l e lack ing the 
a lmos t - l os t - i n -obscu r i t y b e g i n n i n g o f anc ien t 
b u i l d i n g mater ia ls , prestressed conc re te is no 
pa t ien t l y p l o d d i n g f r on t i e r sman . Rather, l i ke the 
j e t , i t has spread its swep t -back w ings and soared. 
Ev idence of that is eve rywhere f o r al l t o see. In 

terms o f w h a t has al ready been a c c o m p l i s h e d , 

prestressed concre te has l o n g since passed the 

p o i n t o f no re tu rn . 

PCI represents all facets o f precast and prestressed 
conc re te , w h e t h e r p re - t ens ioned , pos t - t ens ioned , 
or a rch i tec tura l precast. Its members i nc l ude 
p roducers , arch i tects , eng ineers , indust ry supp l ie rs , 
educators , s tudents , and techn ic ians. 

• The Inst i tu te serves p r i nc ipa l l y in th ree areas: (1) 
To gather and d isseminate k n o w l e d g e o f wha teve r 
na tu re w i l l advance the industry 's cause; (2) T h r o u g h 
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c o n t i n u o u s research and d e v e l o p m e n t , to increase 
t he use o f prestressed and precast c o n c r e t e ; (3) To 
establ ish and ma in ta in i n d u s t r y - w i d e design and 
p r o d u c t i o n standards. 

• The en t i re cons t ruc t i on indust ry has bene f i t t ed 
s ign i f i cant ly f r o m many ins t i t u te -sponsored 
act iv i t ies. A m o n g t h e m w e r e o r ig ina l PCI 
spec i f ica t ions, the f i rst pub l i shed in the U.S. The 
PCI Bu i l d i ng C o d e was t he f i rst na t iona l c o d e o n 
prestressed concre te . A n Ins t i tu te c o m m i t t e e 
d e v e l o p e d and recent ly released n e w gu ide 
spec i f ica t ions fo r the indust ry . A P C I - A A S H O 
j o i n t c o m m i t t e e is c o n t i n u i n g to p repare design 
standards tha t assure e c o n o m y in b r i dge s t ruc tures. 

As a result o f PCI f i re tests, t w o , th ree and 
f o u r - h o u r U.L. label service is n o w avai lab le on 
mos t prestressed concre te b u i l d i n g e lements . 

• Each year, an in te rna t iona l l y p r o m i n e n t Awa rds 
j u r y selects and su i tab ly recognizes exce l lence in 
design or ig ina l i t y . This c o m p e t i t i o n does m o r e 
than mere ly hera ld those so recogn ized . It 
spot l igh ts design creat iv i ty to bene f i t t he en t i re 
cons t ruc t i on indust ry . 

Annua l l y , PCI convenes to o f fe r s t imu la t i ng 
techn ica l f o r u m s on des ign , research, p r o d u c t i o n , 
and n e w d e v e l o p m e n t s . Formal presenta t ions, pane l 
discussions, and shi r t -s leeve sessions c o m b i n e to 
f o r m ba lanced , r ewa rd ing m e e t i n g p rog rams. State 
and reg ional conferences t h r o u g h o u t the year 
augmen t th is annua l event . 

• N u m e r o u s pub l i ca t i ons regular ly keep PCI 
members aware of indust ry advances as they occur . 
A m o n g the mos t recent are a long-span b r i dge 
s tudy, o n e on f i re resistance, and a 156-page b o o k 
c o n t a i n i n g 34T i l lus t ra t ions. Schools of Prestressed 
Concrete, w h i c h covers p l ann ing , des ign, and 
cons t ruc t i on in all areas of educa t iona l b u i l d i n g . 

Several h i gh -p r i o r i t y PCI p rog rams o f p r o m i s e are 
cu r ren t l y in var ious stages of d e v e l o p m e n t . They 
i nc lude p repara t ion of a prestressed conc re te 

h a n d b o o k , i ndus t r y -w ide p r o d u c t s tandard i za t i on , 
in tensive f i re research, f u r the r i m p l e m e n t a t i o n o f 
qua l i t y - con t ro l t echn iques , safety pract ices, 
c o o r d i n a t i o n o f research by agencies t h r o u g h o u t 
the U.S. and Canada, and c o o p e r a t i o n w i t h f o re ign 
count r ies in exchang ing design concepts and 
m a n u f a c t u r i n g p rocedures . (PCI is the sole U.S. 
representative to the world prestressed concrete 
organization, Federation Internationale de 
la Precontrainte.) 

• It is perhaps no acc iden t that design and 
managemen t p e o p l e of p i o n e e r i n g m i n d s h o u l d 
have b e c o m e at t rac ted to prestressed conc re te . 
A l t h o u g h m o d e r n as t o m o r r o w , t he credent ia ls o f 
prestressed conc re te as a t r u s t w o r t h y cons t ruc t i on 
mater ia l are b e y o n d ques t i on , p r o v i d i n g as it does 
the strengths of b o t h conc re te and steel . N o m e r e 
b u i l d i n g ingredient, th is . N o c o m m o d i t y . But a 
u n i q u e s t ructura l and design m e d i u m w i t h 
i n im i t ab le , innate character is t ics. 

The use o f prestressed conc re te faces ever m o r e 
fa r - f l ung ho r i zons , as b road as t he t rue 
profess ional 's endless ques t f o r the n e w , the 
bet ter , the l ower -cos t way to i m p r o v e mank ind ' s 
lo t . A n d , in the process, his o w n . 

• In the be l ie f that those o f l i ke m i n d get fu r ther , 
faster, w h e n banded toge ther , w e inv i te y o u to 
cons ider j o i n i n g PCI. If, o f course , y o u are n o t 
a l ready a m e m b e r . S imp ly call or w r i t e us. 

PRESTRESSED CONCRETE INSTITUTE PCI 

A R C H I T E C T U R A L '—V 
T R U C T U \ R A I 

205 W. Wacker Dr ive /Chicago, Illinois 60606 /Te lephone: (312) 346-4071 
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A sin^e climate conditioning system 
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)e fine if a building had only a single space. 
Most Indians have grown out of tepees. And most 

schools have grown out of single spaces using single climate 
conditioning systems. Today's schools have both core and 
perimeter learning spaces. And if you choose one type of 
system—unit or central—to handle both types of siiuations, 
you're compromising. 

That's why we make the range of equipment we do 
today. Without compromising anything, you can select 
the matched equipment that best fits your needs. And you 
can use the most economical fuel available in your area 
whatever the equipment. 

For instance, you'd probably select our Nesbitt 
Rooftop Multizone Unit for flexible learning areas. It can 
individually service up to 12 separate zones through 
flexible ducting which can later be altered easily to meet 
changing space requirements. 

Then again, in perimeter classrooms, you may find 
Nesbitt Unit Ventilators most economical. They can be 
installed with steam, hot water, electric or gas heating. 
Mechanical cooHng can be added now or later using a 
central chilled water system or individual condensing 
units mounted remotely or adjacent to the unit. Where 
glass is used extensively, Nesbitt Wind-o-line Radiation is 
designed to offset the radiant heat loss and prevent 
chilling downdraf ts. 

Whether you're designing a new school or an 
addition, call your Nesbitt man. He has the air condition
ing, heating and ventilating equipment to meet your 
requirements better. After all, he's a speciaHst in schools. 
And that's what you're building, isn't it? 

Nesbitt Operation, I T T Environmental Products 
Division, Philadelphia, Pa. 19136. 

NESBITT, T T T 
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ARCHITECTURAL RECORD 
JULY 1968 

In the spirit of the "Chicago School''-
an apartment building 
designed for light, air and views 
This t o w e r by Harry Weese s t rong ly recalls the 80-year -o ld beg inn ings of 

m o d e r n skyscraper des ign in Ch icago. The apar tments w i t h i n , f i l l ed w i t h day l igh t 

and a he igh tened sense of space, demons t ra te the c o n t i n u i n g re levance 

o f this t r ad i t i on fo r the c i ty in w h i c h it was begun . 



1 | reat vertical tiers of broad bay 
J windows—borrowed f rom Chi

cago's bril l iant late-nineteenth-century 
architectural past—dominate the four 
facades of this 30-story apartment tower 
by Harry Weese. "Chicago School" buffs 
wi l l be reminded of Holabird and 
Roche's Tacoma Building begun in 1887; 
Burnham and Root's Monadnock Build
ing and Wi l l iam Le Baron Jenney's Man
hattan Building, both finished in 1891; 
Burnham and Company's Reliance Build
ing of 1894; and several other Chicago 
skyscrapers of that great decade for 
which, as in Weese's bui lding, fenestra
t ion was everything. 

Weese decided upon a square tower 
wi th a capacity l imited to eight units per 
f loor to al low mult ip le orientation and 
cross ventilation for each apartment, and 
for as many individual rooms as possible. 
The bui lding corridors on each floor 
have windows at opposite ends, the ex
tensions of which light the apartment 
kitchens as shown in the typical floor 
plan on the opposite page. 

In addit ion to the foregoing advan
tages, the tower scheme also provides 
short corridors (extending only 29 feet 
on either side of the elevators), con
serves the site and as a slender vertical 
mass, does not overwhelm its neighbor
ing townhouses as a lower, bulkier struc
ture might. The tower, which contains 
224 apartments in all, is perched on top 
of a two-level 88-car garage and park
ing area shielded behind a grass berm. 

Costs were tightly control led to keep 
rents within the reach of retired teach
ers, for whom the bui ld ing was construct
ed by its owners, the Chicago Teachers 
Union. The entire bui ld ing is of typical 
concrete flat slab construction wi th 8-
inch non-bearing masonry walls faced 
with a l ight-colored brick. Total cost of 
construction was $2,607,800, a little over 
$12 per square foot. 
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D e e p ver t i ca l recesses i n each p r i n 
c ipa l facade (shown above) , add 
coun te r -emphas is to the p r o j e c t i n g 
bay w i n d o w s , p r o v i d e day l i gh t fo r 
co r r ido rs and k i t chens , and de f ine 
the entrances ( shown at l e f t ) . In de
l iberate cont rast , each secondary 
facade (above oppos i t e ) has been 
made f la t ter . In the typ ica l f loor 
p lan (at r ight) t w o basic un i ts are 
repeated . As s h o w n o n the p l o t 
p lan (far r ight) the roo f o f the ga-]' 
rage serves as a landscaped p laza. 



A P A R T M E N T T O W E R BY WEESE 

 



A typ ica l l i v i n g r o o m in te r i o r 
(above) shows th ree o f the f ive seg
ments o f t he w i n d o w un i t . O n e seg
men t b r ings l i gh t to t he a d j o i n i n g 
b e d r o o m o n the oppos i t e s ide o f the 
w a l l . The o t h e r is concea led by the 
cur ta in jus t v i s ib le to t he r igh t . 
Weese repeats the bay w i n d o w s i l 
h o u e t t e in the c o r r i d o r pa r t i t i ons 
( b e l o w ) . 

J O H N FEWKES TOWER, Ch i cago , I l 
l ino is . A rch i t ec t s : Har ry Weese & 
Associates; s t ruc tura l eng inee rs : 
The Engineers Collaborative; m e 
chanical and e lec t r i ca l eng inee rs : 
S. R. Lewis & Associates; landscape 
arch i tec ts : Office of Dan Kiley; i n 
t e r i o r des igners : Dolores Miller & 
Associates; acoust ica l eng inee rs : 
Kodaras & Associates; genera l c o n 
t rac tor : Morris Handler Company. 



BUILDINGS DESIGNED AS "STREET 
By Raymond Lifchez 

Since the mid-1950's there have appeared in Europe a number of young architects who are deter
mined that their buildings should be relevant to those accommodated, both "at home" and when 
in the street. Basically these architects subscribe to the thought that architecture has no higher aim 
than to assist man in achieving a sense of personal well-being: a building should be judged not in 
terms of the usual esthetic considerations but in terms of how people react to it and use it. 

When Dutch architect Herman Hertzberger talks about his solutions for the student house in 
Amsterdam and the Montessori school in Delft, one is immediately drawn into his concern for 
making people feel at home, with approaches to the buildings that are intended to make them 
seem like friendly extensions of the street and public spaces designed to be community gathering 
places. When I visited them, Hertzberger's buildings proved to be succinctly designed counter-
forms of work and leisure. But couched in these forms, that appear only to be good solutions to 
recognizable problems, is a potential for unique uses. 

Her tzberger ' s A m s t e r d a m Student 
House (r ight) takes its p lace w i t h i n 
a t o w n s t ruc tu re o f the 17th cen tu ry . 
H is b u i l d i n g is o b v i o u s l y the mos t 
recent a d d i t i o n t o the s u r r o u n d i n g 
fabr ic . The massing o f the b u i l d i n g ' s 
fo rms was par t ia l l y d i c ta ted by the 
f o r m of the ear l ie r s t ructures. A t t he 
same t i m e , t he s tuden t house poses 
a n e w scale o f a rch i tec tu re that in 
t ime w i l l possib ly rep lace that o f its 
predecessors. 

A c c o r d i n g to He r t zbe rge r " t o 
surv ive the change-process every
t h i n g that is bu i l t must be so f o r m e d 
that it can be p lu ra l l y i n t e r p r e t e d , 
that is to say, ab le to take on o t h e r 
i m p l i c a t i o n s a n d t h r o w t h e m o f f 
again w i t h o u t its i den t i t y b e i n g 
a f fec ted . 

To take o l d A m s t e r d a m as i l l us 
t r a t i o n : cana ls—wh ich w e r e once 
sewage condu i t s , defense ramps and 
t ranspor t channe ls—have al l lost 
the i r o r i g ina l i m p l i c a t i o n . They have 
n o n e the less managed to v i nd i ca te 
themselves as a l inear ske le ton o f 
the t o w n , that is to say, as f o r m they 
are st i l l accepted and respec ted . W e 
see t hem n o w as special r ou tes—to 
show the t o w n to tour is ts in s u m 
mer , t r ad i t i ona l l y to skate o n in 
w i n t e r , and , s imp l y because the 
trees have g o n e o n g r o w i n g , as t he 
p r e d o m i n a t e greenbe l ts . They have 
the inc iden ta l t e m p o r a r y f u n c t i o n o f 
p r o v i d i n g space f o r houseboa ts ; and 
the f u t u re may see t h e m as p a r k i n g 
areas. This process o f p lu ra l in te r 
p re ta t i on takes place in t i m e . " 

lohan Van Der Keuken 



 

n 1 n m 

r u n 
Halfway along the street gallery 
there is an opening and a stair up 
(photo top right). A clutch of bikes 
indicates that this is a place of de
parture for pedestrians. Having 
mounted the stair (see section) one 
discovers that he has gained a tiny 
plaza (bottom right) with a privi
leged view across the back gardens 
of the neighboring houses. When on 
the plaza one is "inside" the build
ing but has yet to "enter in." 

This potential for various usesi 
gives the forms heightened mean
ing as experience reveals their true] 
worth. Hertzberger's aim is to cre
ate forms that lend themselves to 
multifarious interpretation by those 
they serve; to allow a form's mean
ing to change momentari ly vis-a-vis 
the one accommodated. Therefore 
a building's response to changing 
needs is the test of the building's 
relevance. 

Hertzberger's architecture iS| 
built practically. In spite of the ob
vious economy imposed upon his 
means, he ingeniously creates good 
forms, though he insists that the 
formal result is not his objective. 
Hertzberger, however, emphati
cally maintains that " fo rm makes it
self, and that is less a question of| 
invention than of listening wel l to 
what person and thing want to be." 

His preoccupation wi th an 
open-ended interpretation of form 
is extended to the problems of a 
building's growth and the changes 
that accompany it. Change is inevi
table if a bui lding is to maintain 
vitality and must therefore, Hertz
berger says, be assumed from the 
beginning of the design process as 
a prime generator of the architec
tural form of the bui lding. 



O n the f o u r t h s tory there is an o p e n 
ga l le ry—a " s t r ee t in the a i r " . I t is a 
p u b l i c way and is used by a l l res i 
dents . 

lohan Van Der Keuken 

The student house in Amster

dam is unique in that it accom

modates male and female stu

dents as well as students with 

families. Its numerous facilities 

serve the entire neighborhood. 

The bui lding houses 250 students 
in l iving units of either 6 or 18 sin
gle rooms or in family apartments. 
Each unit has a large kitchen and 
dining area and may be thought of 
as self-contained dwellings, which, 
like separate houses, are serviced 
independently of the rest of the 
building. 

Hertzberger lays emphasis on 
the importance of public spaces; 
the passage from the street into the 
bui lding was conceived as a con
tinuation of the street and no clear 
delineation between "outs ide" and 
" ins ide" was intended. To Hertz
berger, "where one enters in the 
literal sense, that is to say, the point 
at which the weather is shut-out, is 
of only secondary importance in a 
succession of places, each of which, 
like street corners, directs one on 
toward his destination." Passage 
through the bui lding is promoted 
wi thout signposts as the succession 
of spaces is clearly articulated. "The 
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The typ ica l D u t c h pav ing b l o c k is used t h r o u g h 
o u t the b u i l d i n g , e x t e n d i n g the street 's tex ture 
i n to a l l p u b l i c areas. The plaza (top) appears to 
be a f am i l i a r p lace and it con t i nues ins ide . 

He r t zbe rge r is d e l i g h t e d by the t rea tmen t 
the b u i l d i n g receives ( b e l o w ) . W i n d o w s and 
wal ls are c o n t i n u a l l y p lastered w i t h no t i ces : the 
b u i l d i n g ' s o u t e r surfaces have b e c o m e b i l l 
boards a n n o u n c i n g the interests o f residents 
and ne ighbo rs . 

significance of this articulation is I 
that it removes any hard edge be
tween the public and private zones: 
the street penetrates the bui ld ing 
and conveys the color of the town 
to the inside." 

Ground floor of the bui lding is 
for services which are directly or in
directly relevant to students. Apart 
from a restaurant there is the off ice 
of the Union of Amsterdam stu
dents, meeting rooms, bookshop, 
cafe-terrace and a central rooming 
agency for the whole town. These 
services, quite apart f rom the living 
areas, are accessible to the public 
and form a link, as it were, between 
the student house—in the narrow 
sense—and the town. The covered 
gallery on the fourth story is half
way between all residents. Its ob-
stensible vaiije is to give access in
to the apartments of the married 
students and the administrator. 
Need for the passageway was taken 
as an opportunity to make a proto
type of a residential street wi thout 
traffic: a street surrounded by the 
rooftops of Amsterdam; a street 
where children could play in 
safety; a street that could serve not 
just for circulation for those dwel l 
ing along it, but also as a realistic 
outdoor extension of everyone's 
living area; a street on which all 
could sit as in front of one's own 
house anywhere. 

Streets today, occupied by 
cars, have become circulation ca
nals. "For the people," says Hertz
berger, "they have lost their or igi
nal significance of being the large 
playground and living room for 
everyone as they always were and 
should become once again. The 
street is the place for action and 
communicat ion: as a place, the 
street has tremendous potential for 
individual expression and together-

yohan Van Per Keuken 



ness—for everyone to be himself." 
Lighting for the gallery is pro

vided by fixtures in the form of 
concrete blocks. These give a low, 
indirect light which doesn't hinder 
the view of the city at night. Nor 
as objects do they interfere wi th 
the view from the apartments along 
the gallery. The blocks have been 
"cond i t ioned" in their form and 
placement for a diversity of uses. 
And in fact, they are used in diverse 
ways: as seats and worktables, and 
in good weather, even for outdoor 
dining. The blocks become a place 
of "adhesion" by which the specific 
character of the residential street is 
initiated. Design of the lighting 
blocks is an excellent example of 
Hertz'berger's preoccupation wi th 
an "open-ended" interpretation of 
form. "The chance has to be taken 
wherever possible," he says, " to 
increase the number of available 
uses of each thing. A form's yield 
can be increased wi thout the need 
to do less than justice to its primary 
function. Therefore, a form must 
be capable of interpretation in the 
sense of being condit ioned to play 
a changing role. It must be made 
in such a way, that the implications 
are posed beforehand as hidden 

"S ince such res ident ia l streets w e r e 
f irst rea l ized by arch i tec t Johannes 
B r i nkmann in the Spangen Ga l le ry 
(Ro t te rdam, 1921), many p e o p l e 
have c o n t i n u e d to w o r k on this 
i d e a , " Her tzberger notes. " W h a t I 
have bu i l t is no m o r e than an expe r i 
men ta l 65 meters o f wha t shou ld and 
c o u l d be c o m m o n p l a c e in a m o d e r n 
t o w n . " 

STUDENT QUARTERS, Weesper -
slraat, A m s t e r d a m , H o l l a n d . A r c h i 
tec t : Herman Hertzberger. Co l l ab 
o ra t i ng a rch i tec ts ; Ir. J. Hazen-
winkel and Ir. H. A. Dicke. 



possibilities, evoked wi thout being 
openly stated. Everything must be 
so formed that one can make it 
relevant to himself according to his 
own interests, and in this way it 
may contain separate, adequate 
implications for everyone." 

"A student cafe implies not 
only eating, but also meeting peo
ple: an opportuni ty for communi
cation. The dining areas have been 
arranged wi th an eye for a large 
degree of differentiation. The aim 
was to al low for a great variety of 
social intercourse on a free and in
formal basis. There are corners 
where one can eat alone or in 
groups of two, three, four, or eight. 
If one wishes solitude, there is a 
counter along the street wall where 
newspapers can be spread open or 
the street traffic may be observed 
whi le one dines. 

The separation between the 
people upstairs and those down
stairs is most pronounced at the 
point where the stairway links the 
two levels of the restaurant. To re
lieve this separation of abruptness, 
a landing has been introduced at 
such a height that in this mid-zone, 
people may converse wi th those on 
either level." 

Her tzberger has made a k i nd o f 
stage o f the l and ing . " H e r e each 
person can appear in a var ie ty o f 
poses. D e p e n d i n g upon his o w n 
a t t i t ude he can f ree ly d e c i d e the na
ture o f his re la t ion to o thers . In this 
process the a rch i tec tu re acts as a 
cata lyst . " 

"Eve ry th i ng w e make must be 
the catalyst to s t imu la te the i n d i v i d 
ual to play the roles t h r o u g h w h i c h 
his Iden t i t y w i l l be en la rged . The 
a i m o f a rch i tec tu re is then to reach 
the s i tua t ion w h e r e everyone 's i d e n 
t i t y is o p t i m a l , and because user 
and t h i n g a f f i r m each o the r , make 
each o the r m o r e i tself , the p r o b l e m 
is to f i n d the r ight c o n d i t i o n i n g fo r 

        
     

     
      
        
      
       
   



A small primary school in Delft 
allows for multiple interpreta
tion of its spaces and forms, en
hancing the vitality of the pu
pil's daily routine. 

This school was designed to answer 
the specific demands of the M o n -
tessori teaching system in so far 
as was possible wi th in the frame
work of the strict bui lding regula
tions for primary schools in Hol 
land. Each classroom is equipped 
as a complete unit and was con
sidered as "a house in itself." 

The work ing method of a M o n -
tessori school is not dominated as 
in traditional teaching methods by 
a fixed relationship between teach
er and children, but exploits in 
principle a great variety of relation
ships of child to chi ld, child to 
work, and child to teacher. 

Essential to the system is the 
possibility for many different activ
ities to take place simultaneously. 
In the traditional rectangular class
room this generally tends to create 
a somewhat chaotic situation in 
which one chi ld is moving about 
whi le another is concentrated in 
work, so that to a certain extent 
every child is a potential disturb
ance to every other chi ld. It is espe
cially those children who have dif
ficulty in concentrating, or those 
doing demanding work, who are at 
a disadvantage in the typical class
room. 

In this plan, the form of the 
classroom has been modif ied into 
an L-shape and several f loor levels 
have been introduced. By suiting 
the parts of the classroom to the 
various categories of activity—like 
the rooms of a house—one achieves 
a situation where the children dis
turb each other as little as possible. 
Those who have the most di f f iculty 
in concentrating can be given their 
place in the quietest corner; those 
doing arithmetic, that requires con
centration, w i l l not be distracted 
by children painting, modeling and 
sketching, who at that moment are 
free to talk. 

In its most l imited sense the 
school entrance is a doorway that 
is used only for a few short mo
ments at the beginning and end of 
the school day. A sort of entrance 
porch has been made to accommo
date the children before school be
gins to provide a place for them to 
wait for one another, or just to 
hang around after school hours. 
Hertzberger conceived of the porch 

The most active plans in the build
ing are where the classrooms and 
hall merge. These places are sky
lighted, for here the children work 
in the halt. On the exterior, the sky
lights identify each classroom, ar
ticulating the place of each one 
within the building. 



just as much as an outward exten
sion of the hall inside as an " i n 
ward " extension of the playground. 
He says, " I t is the in-between-area 
where one feels not yet wi th in, but 
not entirely outside the bui ld ing." 
The playground is a public area, 
part of the street. " O u t of school 
hours, when the school is not open, 
neighborhood children are attract
ed to this place where they seem to 
feel at ease. It has become a meet
ing place quite out of context of 
being the doorstep of the school. 
At these times it appears to have 
a meaning of place unrelated to be
ing a doorway. Formed by the walls 
that enclose it, it has an adhesive 
quality wi th the capacity to contain 
people." 

The hall space is the "street" 
around which all classrooms and 
other units are grouped. Here the 
most important part of school life 
is centered. The hall is the big com
munal classroom; the complemen
tary form and the extension of the 
classroom element. The stepped 
arrangement of the classrooms cre
ates many corners where the chi l 
dren can work near their own 
homeroom. 

W i t h its s t rong ly a r t i cu la ted f o r m , 
the hal l can su i tab ly con ta in the 
mos t d iverse ac t i v i t ies . Places are 
p r o v i d e d in the m i d d l e o f the hal l 
by a p o d i u m or in o n e o f the many 
dark corners . In the hal l spec ia l ized 
lessons in h a n d w o r k , craf ts, t raf f ic 
i ns t r uc t i on , mus ic , e tcetera take 
p lace , w h i l e at t he same t i m e o t h e r 
classes can c o n t i n u e t o f u n c t i o n 
no rma l l y . 

The centra l p o i n t in the hal l is 
the b r i ck p o d i u m used fo r f o r m a l 
gather ings as w e l l as fo r spon tane 
ous express ion . U p o n i n s p e c t i o n , 
the p o d i u m is revealed to con ta in 
w o o d e n e lemen ts w h i c h the c h i l 
d ren can fit t oge the r to make a real 
stage. Cur ta ins are r igged to an 
overhead track so that the stage and 
hal l can be i n t e r p r e t e d in n u m e r o u s 
ways as a se t t ing fo r theater . 

Says Her tzberger , " t h e c h i l d r e n 
take the p o d i u m for g ran ted . They 
use it to sit o n , as a tab le , to stand 
on to make a n n o u n c e m e n t s , o r just 
to b e c o m e ta l ler p e o p l e . They p lay 
games a r o u n d and on it. To t h e m 
it is an is land of w h i c h the f l oo r is 
the sea. in every c i r cums tance , this 
f ixed po in t acts as a magne t towards 
w h i c h they are u n i n t e n t i o n a l l y 
d r a w n . It is a ' t o u c h s t o n e , ' a r t i cu la t 
i ng the space, en la rg ing the scope 
of the hal l 's h a b i t a b i l i t y . " 

MONTESSORI PRIMARY S C H O O L , 
De l f t . A r c h i t e c t : Herman Hertzberger 
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Joseph W. Molilor photos 

Skillful planning and detailing 
gives real flexibility 
to an office building 
The new Hoffmann-La Roche headquarters building, designed by architects Lundquist & 
Stonehill, is a response to the client's need for a building that would have great flexi
bility, provide amenities for all levels of employees, and which could be designed and 
built quickly and reasonably. The building is the first of three to be located around a 
central plaza. The solution meets the client's needs with great skill and sophistication, 
and is a very effective example of common building type too often handled without 
such meticulous attention to detailing. 
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A D M I N I S T R A T I O N B U I L D I N G 

 
  

 

The s t ruc tu re o f the b u i l d i n g is 
s t rong ly expressed by the 5 - foo t 
set -back o f t he b r o n z e - t i n t e d glass 
w a l l . C o l u m n s , spandrels and sun 
shades are p o u r e d - i n - p l a c e , r e i n 
f o r c e d s m o o t h - f i n i s h conc re te , c o n -
t ras tmg w i t h t he ver t i ca l b o a r d 
f in ish o f the g r o u n d - l e v e l wal ls and 
the exposed stair t o w e r . The span
dre ls f o r m a w a l k w a y a r o u n d the 
b u i l d i n g . The conc re te c o l u m n s 
are set eve ry Vlt fee t r e f l ec t i ng 
the i n t e r i o r m o d u l e o f iVs fee t . The 
sunshades p r o v i d e g o o d p r o t e c t i o n , 
w i t h the wes t w a l l b e i n g in to ta l 
shade u n t i l 4 o ' c l o c k and the sou th 
w a l l r ece i v i ng less than 40 p e r cen t 
o f sun at 2 p .m. on O c t o b e r 2 1 . 

The stair t o w e r was p laced o n the 
ex te r i o r n o t just f o r es the t ic rea
sons, b u t f o r many f u n c t i o n a l rea
sons. U n d e r loca l b u i l d i n g c o d e reg 
u la t i ons , the second means o f 
e m e r g e n c y ex i t also needs an ad 
j o i n i n g air t o w e r o f 10- by 20- feet . 
If t he second stair and its a i r t o w e r 
w e r e p l aced w i t h i n t h e c o r e , i t 
w o u l d have d i s t u r b e d the ve ry l o w 
c o r e / f l o o r ra t io o f o n e to n i n e , as 
w e l l as the e f f i c i ency o f t he core as 
a c i r cu l a t i on p o i n t . The b o l d i n t e r i o r 
o f t h e stair t o w e r is s h o w n in t h e 
c o n s t r u c t i o n p h o t o g r a p h at le f t . 
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The painstakingly detailed design of this 
office bui ld ing grew out of the client's 
need for complete flexibil ity. This need 
was interpreted by the architects and en
gineers by integrating the mechanical and 
electrical systems wi th in the structural 
system. And flexibil i ty in mechanical and 
electrical services has been achieved by 
development of a plug-in combination 
light and air supply or exhaust box which 
can be placed at random wi th in a cof
fered ceil ing, permit t ing concentration of 
light and air wherever it is needed. The 
coffered ceiling also serves as the anchor 
for a unique, custom-made cl ip-in parti
t ion system (see page 126). The result is a 
facility that can be easily adapted to the 
changing needs of the client. 

Commensurate wi th the building's 
great f lexibi l i ty is its provision of human 
amenities, as reflected in choice of ma
terials and in meeting esthetic as wel l as 
functional requirements. The eight-story, 
square-plan bui ld ing seems very warm in 
feeling for an all-concrete structure. The 
warm beige exterior concrete in two f in
ishes—smooth by use of plastic-coated 
plywood forms for the columns and sun
shades, and a rough, vertical board finish 
on the walls at ground level and on the 
exterior stair tower—relates in color to 
existing buildings on the site. The warmth 
of the exterior is enhanced by the use of 
bronze-tinted glass. 

The architects took a more-than-
functional approach to development of 

the interior areas, wi th special considera
tion to choice of materials. The core-to-
f loor ratio is very low—one to nine—and 
this contributes to a sense of openness. 
This feeling is enhanced by ready proxim-| 
ity of any work place to the sheer glass 
wall behind the structural facade. The 10-
foot clear ceiling height also contributes, 
wi th height added by the coffers. 

Interior materials are simple and 
muted, being given added warmth by the 
use of incandescent light wi th in the cof
fer-box system. The coffers cut off the 
light f rom 150-watt bulbs at an angle of 
45 degrees. Interior finishes include ex
posed vertical board form concrete finish 
on the core, the oak wood , the matte 
black plastic accent and glass of the par-
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Robert Calbraith 

Robert Calbraith 

The in te r i o rs are spac ious, c o m f o r t 
ab le , and ca re fu l l y d e t a i l e d . The ex
ecu t i ve o f f i c e f l o o r , above , has spe
c ia l features, b u t w i t h i n the basic 
system. Special p laster pa r t i t i ons w i t h 
w h i t e sand pa in t f in ish cont rast w i t h 
the rough conc re te f in ish o f the co re 
w a l l . Pho to o f a t yp ica l o f f i ce f l oo r , 
r i gh t , shows the c o l u m n - f r e e space, 
the glass w a l l set w i t h i n the st ruc
tural f r a m e w o r k , and o n e ar range
men t o f the f lex ib le a i r / l i gh t p l ug - i n 
c e i l i n g un i ts . B e l o w is t he w a i t i n g 
area in l obby . 

11= 
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ADMINISTRATION BUILDING 

  
 

 

 

The c o m p a c t co re occup ies o n l y 
1,600 square fee t (40- by 40-feet) o f 
the usable 10,500 square feet pe r 
f l oo r . W i t h Its 1 - foo t - th i ck conc re te 
wa l l s , it serves as a shear w a l l to 
p r o v i d e lateral b rac ing fo r t he 
s t ruc tu re . The t h i c k wal ls also serve 
as a sh ie ld f r o m the noise o f the 
mechan ica l e q u i p m e n t loca ted o n 
each f l oo r . The s u b - l o b b y con ta ins 
al l r e q u i r e d serv ice c o m p o n e n t s . 
The in i t ia l p o p u l a t i o n o f the b u i l d 
ing is 520, w i t h an increase to 680 
p r o j e c t e d by 1975. C o r e fac i l i t ies and 
e levators are adequate to serve 1,000 
worke rs . The core was des igned 
w i t h t w o pene t ra t i ons , a m a j o r and 
a m i n o r o n e , f o r e f f i c i ency o f 
m o v e m e n t w i t h i n the b u i l d i n g . The 
y4- inch rough boa rd ver t i ca l tex ture 
w i t h t ie ho les exposed o n the sur
face o f t he co re wa l l s , serves as a 
textura l f o i l t o o t h e r i n te r i o r m a 
ter ia ls. The east e l eva t i on o f the 
stair l o b b y , b e l o w , shows h a n d l i n g 
o f p h o n e , ma i l chu te , e m e r g e n c y 
e q u i p m e n t and wa te r f o u n t a i n . 
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The a i r d i s t r i b u t i o n d i ag ram, above , 
shows the h o r i z o n t a l a r rangemen t 
o f supp ly and exhaust sources 
w i t h i n t he p l e n u m created by the 
raised f loo r . Each f l o o r operates i n 
d e p e n d e n t l y , w i t h great f l ex i b i l i t y 
o f a r rangemen t poss ib le . Be low is a 
poss ib le l i g h t i n g a r rangemen t w i t h 
l i g h t e d cof fers c rea t i ng b r i g h t p o o l s 
(approx ima te l y 90 foo tcand les) ove r 
w o r k areas, w i t h l o w e r leve l i l l u m i 
na t i on fo r c i r cu l a t i on areas. 
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t i t ion system, and carpeting throughout. 
Structurally, the bui ld ing has a 40-

by 40-foot core wi th 1-foot thick shear 
walls that give lateral bracing to the struc
ture. The exterior wal l , set 5 feet out f rom 
a f loor-to-cei l ing glass wal l , is a grid of 
10- by 30-inch columns interconnected 
by sunshades and spandrels. The columns 
are set every 7V2 feet to reinforce the in
terior planning module of 2V2 feet. 
The spandrels form a walk around each 
floor, preventing any sense of acrophobia 
from the glass walls and al lowing easy 
maintenance. Between core and exterior 
are 40-foot clear spans of waffle-slab con
crete, creating the coffered ceil ing. 

The mechanical and electrical sys
tems operate independently on each 

floor, permitt ing separate floors to be 
open in off hours and infinite f lexibil i ty 
on each floor. These systems are supplied 
and control led from mechanical and elec
trical equipment shielded f rom noise 
wi th in the thick core walls. 

For interior areas there are metal 
air/ l ight boxes which can be plugged into 
any coffer, serving as supply units for the 
interior and supply or exhaust on the 
perimeters. Each f loor is raised above the 
coffered ceil ing, forming an air plenum 
for electrical and communications wir ing 
and ducts. Floor air outlets, set every 7V2 
feet between the structural bays, provide 
condit ioned air for perimeter zones. 

Speed of construction and budget 
were also factors in planning the building. 

The bui lding contains a total of 150,000 
square feet and cost $4.8 mi l l ion, making 
the cost per square foot $32 including 
l ighting and basic air-distribution system, 
but not including the fo l lowing: special 
air-condit ioning requirements and tenant 
work on the executive floor, special in
stallations in the computer area, full tele
vision studio in the basement, and under
ground energy center. The project was 
completed from design concept to finish 
in 26 months. Contr ibuting to the fast 
construction were the hir ing of a contrac
tor on a cost-plus basis, separation of 
mechanical and electrical components 
from the structural system, and use of 
rapid construction systems such as the 
partitions and light/air boxes. 
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The a i r / l i gh t p l ug - i n un i ts are the 
key to f l ex ib i l i t y in l i g h t i n g and 
mechan ica l systems. The l i g h t i n g 
f ix tures are, in mos t areas incandes
c e n t ; w i t h a f ine ly pe r f o ra ted p la te 
to d i f fuse the air . The p la te h inges 
to a meta l air box w i t h its s i m p l e 
ad jus tab le supp ly va lve , and can be 
inser ted in every co f fer . The 18-
inch -deep cof fers p r o v i d e a 45-
degree cu t -o f f fo r the 150-wat t 
bu lbs . Incandescent l i g h t i n g was 
chosen because o f its w a r m co lo r . 
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ADMINISTRATION BUILDING 

yoseph W. Molitor 

A D M I N I S T R A T I O N B U I L D I N G , Nu t -
ley, N e w Jersey. O w n e r : H o f f m a n -
LaRoche. A rch i t ec t s : Lundquist & 
Stonehill—Oliver Lundquist, partner, 
lohn lay Stonehill, partner, Bryant 
Conant, project associate; s t ruc tura l 
eng inee r : Goldreich, Page & 
Thropp; mechan ica l eng inee r : 
Abrams & Moses; e lec t r i ca l e n g i 
neer : Custave P. Weiser; acoust ica l 
consu l tan t : Ranger Farrell; f u rn i sh 
ings consu l tan t to o w n e r : Joseph 
Whited; mechan ica l con t rac to r : F. 
W. McBride; e lec t r i ca l c o n t r a c t o r : 
Eastern States Electrical Contractors; 
general con t rac to r : W. j. Barney 
Company. 

 

 
 
 

  
 

 

 

  

  

 
 

 
 
 

 
 
 

 
 
 

  

  

 

  

The arch i tec ts des igned the s o u n d -
resistant p a r t i t i o n sys tem. It c l ips 
i n t o e x t r u d e d v iny l channe ls o n cof 
fe r beam and o n f l oo r . He igh t a d 
j us tmen ts are made by screws at t he 
f l o o r and in the y4- inch t o l e rance o f 
the p o r o u s , res i l ient p last ic f o a m 
mate r ia l used as a seal. There is a 
f u r t he r so f t v i ny l f lap seal a t tached 
to the channe ls . S o l i d - p a r t i t i o n sec
t ions are r a n d o m - w i d t h oak p a n e l 
ing w i t h v i ny l gaskets b e t w e e n . The 
gaskets f o r m ver t i ca l b lack str ips 
f r o m w h i c h p ic tu res o f cab inets 
c o u l d be h u n g . The doo rs and d o o r 
s t r ips are a s m o o t h , ma t te - f i n i sh 
m e l a m i n e plast ic . The cost o f the 
system was $50 per l inea l f o o t . 

126 ARCHITECTURAL RECORD July 1968 



GLASS BOX AND BLACK BOX 
or 
Can artificial intelligence help solve design problems? 

by Jonathan Barnett 

Architects are known to be rather super
stitious about their ability to design. 
They have learned how to make success
ful design decisions through experience; 
and they seem to prefer not to analyze 
exactly how they go about their work. 

In other fields that make use of intui
tive judgment, however, such as military 
strategy, or marketing analysis, or struc
tural engineering, there has been a con
stant effort to make the decision-making 
process as rational and explicit as pos
sible. 

About five or six years ago it began to 
be apparent that some of the research 
done in these other areas could be ap
plied to architectural problems, although 
few of the existing techniques were 
transferable as they stood, and the prac
tice of architecture wou ld have to change 
if these new methods were to be ac
cepted and put to use. 

Researchers interested in architec
tural design methodology began meeting 
around the fringes of conferences de
voted to engineering research and com
puter technology. Now, at last, this sub
ject has attained the status of a confer
ence of its own. It was held at M.l.T. in 
early June, under the auspices of the De
sign Methods Group, a low-key organiza
tion that seems to include a high propor
tion of the researchers doing this kind of 
work. The conference, sponsored by 
such eminent organizations as the Bos
ton Architectural Center and the depart
ments of architecture at Harvard and 
M.I.T., maintained an impressively high 
level throughout and provided encourag
ing evidence that design methodology is 
becoming both more sophisticated and 
more practical. 

Before describing the conference fur
ther, however, it might be worthwhi le 
to summarize some of the earlier work 
that forms the context for investigations 
taking place at the present t ime. 

It is possible to divide the research 
being done on design methods into two 
basic approaches. The first makes the as
sumption that the design process needs 
to be given an entirely new structure, 
based on highly refined analytic tech
niques and elaborate evaluation proce
dures. The other takes a completely op
posite direction and assumes that the 
mental processes behind design are not 
really susceptible to rational analysis. In

stead, these researchers propose to leave 
the designer to fo l low the same proc
esses he uses now, but to place at his 
disposal a whole array of highly sophis
ticated techniques which wi l l al low him 
to refine and rationalize his work as he 
goes along. 

j . Christopher Jones of the Univer
sity of Manchester one of the speakers 
at the Design Methods Group Confer
ence, characterized these two views of 
the same problem as the "glass box" and 
"black box" approaches. Jones's glass 
box includes all of those who assume 
that design is exclusively a problem-solv
ing process and consider that design 
problems today are too complex to be 
solved by traditional intuitive methods. 
Such people are highly critical of the 
design of established building types and 
components, because they feel that sig
nificant architectural problems are re
maining unsolved. 

Glass box techniques, more conven
tionally referred to as problem structur
ing, tend to make use of some relatively 
complex mathematics; but past results 
have often proved quite simple-minded, 
because systems analysts and operations 
researchers had seriously underestimated 
the complexity of the problems which 
the architect was trying to solve. 

A pioneering work that recognized 
the true dif f iculty of rationalizing archi
tectural design was Christopher Alexan
der's "Notes on the Synthesis of Form," 
which he summarized in an article for 
ARCHITECTURAL RECORD, Apri l 1965. 
Alexander's research, which continues to 
be very inf luential, turned out to be not 
so much a workable design method as a 
formulat ion which set down the need for 
a whole series of procedures that had 
not yet been invented. 

Much of the subject matter of this 
first Design Methods Group conference 
seemed to be concerned wi th making 
corrections to Alexander's theories, or 
f i l l ing in areas that he had left blank. 

The "black box" approach, whi le it 
accepts the design process in its present 
form, also implies that designers are fai l
ing to solve today's problems. The pro
posed remedy is to provide the designer 
w i th new resources, making it possible 
for him to ask and answer di f f icul t ques
tions whi le he is thinking through a 
problem. Most of the advances in com

puter graphics have been directed to this 
end. In computer graphics systems the 
vast calculating ability of the computer 
is harnessed to a method of drawing, 
typically with a " l ight pen" on the face 
of a cathode ray tube. By this means, the 
hand holding the light pen can—without 
any understanding of computer pro
graming—receive answers to all kinds of 
complex questions that only a computer 
could answer in such a short space of 
time. In addit ion, the computer can 
make complicated drawings, capable of 
infinite variation, which wou ld be wel l 
beyond anyone's capacity to do by hand. 

Some of the most articulate de
scriptions of the potential effect of com
puter graphics on environmental design 
have been given by Professor Stephen 
Coons of M.l.T., and much of the basic 
research for computer graphics—notably 
by Ivan Sutherland and Timothy Johnson 
—has been done at M.l.T. Some of this 
basic research was described in ARCHI
TECTURAL RECORD, January and Octo
ber 1965. 

The most spectacular example of 
blackboxmanship shown at the Design 
Methods Group conference was demon
strated by Nicholas Negroponte, a mem
ber of M.l.T.'s architecture faculty. His 
computer graphic program, called UR
BAN 5, provides a sophisticated and flex
ible format which actually adjusts to the 
idiosyncracies of an individual designer. 
Films, shown wi th three projectors, docu
mented a novice's first encounter w i th 
URBAN 5, which is programed to make 
kindly comments l ike: " I 'm afraid you 
have a confl ict here, Ted, " (the user 
types in his name when he sits down at 
the console) or "Ted, how long are you 
going to postpone resolving this con
f l ict?" 

The aim of the program is to permit 
the designer to sketch as freely wi th his 
" l ight p e n " as he wou ld wi th a soft 
pencil, to pursue trains of thought as 
they occur to him, back-track, change 
his mind, or start all over again. At the 
same time, the computer's capabilities 
are constantly at work, providing sec
tions at different points, perspectives at 
various angles, numerical information, 
and so on. 

URBAN 5's major defect at this 
point is that it requires the full attention 
of a very expensive computer. The next 
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step wil l be the production of a smaller, 
prototype computer that is designed to 
offer only the capabilities required for 
this kind of program. 

Another presentation described a 
program of a somewhat analagous type, 
called DISCOURSE, which does not at
tempt to be as elaborate or as al l- inclu
sive as URBAN 5 ultimately aims to be, 
but seeks to provide a convenient means 
for presenting data in graphic form to an 
urban designer working on a city plan
ning problem. 

The Conference workshops also 
heard reports on the progress of a group 
of computer programs called ICES (for 
Integrated Civil Engineering Systems) 
which allows a wide range of engineer
ing problems to be solved using a con
sistent programing language and meth
odology, and also a report on improved 
methods of describing three-dimensional 
spaces to the computer. This ICES re
search has the potential of being related 
to computer graphic techniques, al
though this has actually been done only 
in a few experimental cases. 

The great majority of papers pre
sented, however, belonged to the "glass 
box '" category, and represented research 
growing out of Christopher Alexander's 
formulations although Alexander himself 
was not present. 

Alexander's approach makes the de
signer begin by drawing up a compre
hensive list of the requirements that 
must be solved by a design, and the 
relationships that exist between them. As 
it is clearly not possible to make a truly 
exhaustive list each time an architect de
signs an individual bui ld ing, Alexander 
suggested that this research be done for 
whole categories of bui ld ing uses. Each 
of the requirements would be given 
equal weight, and the lists of require
ments and relationships wou ld then be 
broken down by a computer program— 
devised by Christopher Alexander and 
Marvin Manheim—into individual sub
groups of requirements that would be as 
closely related to each other as possible, 
and as separate as possible from other 
subgroups. The various subgroups wou ld 
also be arranged by the computer into a 
hierarchy of importance. The designer is 
then supposed to start at the bot tom of 
the hierarchy, solving each cluster as a 
separate design problem, unti l he has 
built up a design that responds to all the 
original requirements. 

By this comprehensive approach 
Alexander sought to insure that signifi
cant parts of the problem would not be 
overlooked, or be overridden by stereo
typed design concepts. His ideas have 
evolved substantially in the last few 
year, however, and he is now devoting 
most of his attention to analyzing rela

tionships between various kinds of re
quirements, and the patterns that result 
from them (see RECORD, September 
1966). Alexander's absence from the De
sign Methods Group conference seemed 
to indicate his dissatisfaction wi th some 
aspects of his earlier work. At the same 
t ime, these early ideas cannot be put 
aside simply because they may be cr i t i 
cized and modif ied. 

One such modif ication was offered 
by Marvin Manheim of M.I.T., who 
pointed out in a paper at this conference 
that it has not proved possible to make 
a definit ive list of requirements in ad
vance of a design analysis, because some 
of the requirements were inevitably go
ing to be uncovered whi le the design 
was in progress. He concluded that it is 
therefore necessary to be able to refor
mulate the problem continuously. This 
point was made by several other con
ference participants, including Chris
topher Jones, who put it rather more 
fl ippantly when he said it was wrong to 
try to turn a vicious circle into a a straight 
line. 

Another type of modif icat ion to 
Alexander's hypotheses was suggested 
by Charles Davis of the University of 
Kentucky, who pointed out that the re
quirements for buildings were seldom 
of equal importance. Alexander was 
more concerned not to leave anything 
out, and felt that decisions about rela
tive significance could be made during 
the design process, when the designer 
came to solve the individual clusters of 
requirements that had been separated 
and defined by the computer program. 
He therefore did not propose a method 
of weighting the importance of indiv id
ual requirements during the computer 
analysis. 

Davis suggested that significant re
quirements could be identif ied by their 
degree of inter-connection wi th other 
requirements: the greater the intensity 
o f relationships, the more significant the 
requirement must be. It was not possible 
to tell f rom the presentation whether 
Davis's computer program would accom
plish this kind of discrimination, but it 
certainly represented an important line 
of inquiry. 

In another workshop, Murray Mi lne 
of Yale's architecture faculty described 
an improved computer program for ac
complishing Alexander's hierarchical 
sorting process, which apparently e l imi 
nates some of the persistent problems 
found in earlier computer programs of 
this type, where results had to be labori
ously touched up by hand. 

Yet another type of research that is 
related to Alexander's work is design 
evaluation. Two closely reasoned, and 
closely related, papers by L. Bruce Archer 

of London's Royal College of Art and 
Horst Rittel of the University of California 
defined methods of deciding which of 
several design decisions was the best, 
and, in a group of inter-connected design 
variables, which combination of relative 
successes and failures provided the best 
over-all solution. Alexander dealt wi th 
this question by assuming that either a 
design met a requirement or it did not; 
but, to an outside observer who is able 
to discount the technical problems in 
volved, this kind of more elaborate de
sign evaluation does not seem funda
mentally incompatible w i th Alexander's 
original approach. 

Of course, not all papers at the De
sign Methods Group conference fell 
neatly into a category. There were a few 
papers (of the kind that used to be so 
annoyingly common at conferences on 
computer technology) that assumed that 
a program which could solve f loor plan 
layout problems represented a design 
methodology. In general, however, the 
conference revealed that there is now 
a significant group of people, many of 
them still in their 20's, who possess a 
sufficient knowledge of both architec
ture and of the mathematics needed to 
work wi th computers that they can deal 
intell igently with either one. When the 
proceedings of the conference are pub
lished, the reader wi l l discover much in
teresting material that could not be cov
ered in an article of this kind. 

The one area in which sophisticated 
understanding seemed to be somewhat 
deficient was in the field of psychology. 
Quite a bit of research seems to be going 
on that involves observing the design 
process in action, and to do this success
fully would seem to require a greater 
knowledge of the pitfalls and vexed ques
tions of psychology than the average De
sign Methods Group member has at pres
ent. Observing the design process is 
important because it is clear that the 
incomprehensible black box of man's 
own intelligence is still much more ef
ficient in dealing with complex inter-rela
tionships than the rationalized version of 
mental processes that can be programed 
on a computer—no matter how impres
sively the computer can perform indiv id
ual calculations. So far, many of the new 
design methods do not meet Christopher 
jones's simple test: " the cost of not 
knowing should exceed the cost of f ind
ing out . " 

Nevertheless, computer technology 
applied to design problems in a subtle 
way, plus more rigorous methods of us
ing the intricate design abilities of the 
human mind, seem to this observer to 
be a formidable combination. Architects 
would be well advised to keep an eye 
on the Design Methods Group. 
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NEW HOUSE FROM OLD 
A problem perhaps more diff icult than designing a new house is 
altering an existing one extensively enough to give it a new 
character. Here, the house that was (photos in sepia on this and 
fo l lowing page) bears little resemblance to Herbert Beckhard's 
handsome altered version (photo above). 

By adding a new garage and a walled courtyard, the archi
tect increased the house's horizontal attitude and left the old 
garage space free for conversion to a playroom. The warm 
colors of the stone in the garage and courtyard walls comple
ment the rough-cut cypress siding which was applied over the 
previous concrete block exterior. Richness of materials and 
texture, coupled with the general crispness of the design— 
achieved by removing the roof overhang, changing the fenes
tration, redefining the entrance, and reducing the size of the 
pergola at the rear of the house (see next page)— has resulted 
in an elegant updated house. 

Inside, some shifting of walls has created larger bedrooms, 
and a new entrance hall and dining area. More efficient use of 
space was obtained by moving the staircase. Most interior sur
facing materials were replaced, giving the house a totally new 
look both inside and out. 

The terraced landscaping at the rear of the house was 
lowered to the level of the first f loor, which gives indoor-out
door access to the bedrooms facing out onto Long Island Sound 
and the New York skyline. 
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A compar i son o f the o l d and the n e w 
plans shows h o w m u c h m o r e open 
the Beckhard des ign is. By m o v i n g 
the staircase ou t o f the center o f the 
house , t h r e e large b e d r o o m s w e r e 
made o u t o f wha t w e r e p rev ious l y a 
ma id 's r o o m , th ree smal l b e d r o o m s 
and the staircase and ha l l . The 
shaded area on the n e w plan repre
sents the una l te red p o r t i o n o f the 
house. 

W h a t had been a rather u n d e 
f ined en t rance is n o w an at t rac t ive 
cove red area approached by a l ong 
rise o f stairs b o r d e r e d by a l o w stone 
wa l l (see pho tos l o w e r le f t ) . Facing 
o n t o the s w i m m i n g p o o l , the b e d 
r o o m s can also be used as chang ing 
rooms fo r s w i m m e r s . 

The n e w w a l l e d cour tya rd (pho to 
u p p e r r ight ) is a p leasant space 
w h i c h can be reached e i ther t h r o u g h 
the ch i l d ren ' s p l a y r o o m or the pas
sageway—the shadowed area in 
pho tos t o p cen te r and far r ight . 

KREIZEL HOUSE, LONG ISLAND, NEW YORK 

ARCHITECTS: HERBERT BECKHARD with 
STANLEY ABERCROMBIE and DONALD CROMLEY 

CONTRACTOR: £/MRT FRERICHS 



Joseph W. Molitor photos 



Texture and d e t a i l i n g are i m p o r t a n t 
aspects o f this des ign . Battens used 
over the cypress s id ing create a 
t h r e e - d i m e n s i o n a l s h a d o w - t e x t u r e 
w h i c h is repeated ins ide o n t o the 
w a l l separa t ing en t rance . 

The r a n d o m pat terns on the s tone 
wal ls contrast w i t h the m o r e r ig id 
l inear f o rms o f the bat tens, the 
n ice ly de ta i l ed w i n d o w s , and t h e 
house i tself . The p h o t o at le f t shows 
the h o o d e d en t rance . Be low is a 
de ta i l o f the west facade. 

 



BUILDING TYPES STUDY 386 

HOTELS 

MOTOR 
HOTELS 

RESORT 
HOTELS 

The basic function of the hotel has always been to provide the traveler wi th 
a place to rest his head and wi th food to maintain his strength. There seems 
little doubt that this wi l l continue to be a primary function of the hotel. But 
not its only function. For the provision of lodging must also include the 
automobile, an indication of how travel methods have changed. The traveler 
can go further in less t ime—and he does, to remote places by air as well as 
by car. As transportation has changed, so has the hotel, but much more 
slowly, almost reluctantly, despite the urgency of its economic situation. But 
economics, the labor market, and the patterns of travel today are making such 
simultaneous impact on the hotel business that its operation and its physical 
planning are of necessity effecting changes. The automobile, the rise of 
convention business and the increasing degree of self-service are the three 
most important influences on in-city hotel planning and design today. The 
automobile generated the motel, the motel's popularity generated the more 
sophisticated motor hotel, and the convenience of the motor hotel for the 
increasingly numerous travelers-by-car pushed it further and further toward 
the heart of the city, where it now can—and sometimes does—rival the older 
hotel in dignity. Accessory to the convention business is the development of 
the jet plane, since it has opened up to this business many smaller and 
medium-sized cities previously by-passed because of their transportation con
dit ion. To attract conventions, older hotels are being remodeled and added 
onto, and new hotels are being buil t wi th large public facilities for meetings, 
banquets and exhibitions. The jet has spurred development of another type 
of business also, and its super versions wi l l further extend this business: the 
resort hotel, thanks to the jet, has moved from near centers of population to 
remote locations, and even to other continents. Perhaps most revolutionary 
of all, however, is the trend toward self-service in all kinds of hotels, a trend 
which challenges the architect as much as the hotel manager. It is clear that 
this time of change for the hotel wor ld is a time of opportunity for the archi
tect. On the fol lowing pages, some of today's outstanding hotel architects 
discuss the changes, the potentials, the problems and the requirements of 
designing for today's—and tomorrow's hotel. 

—Elizabeth Kendall Thompson 
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NEW FORCES AT WORK 

ON THE IN-CITY HOTEL 

By William B. Tablet, FA.I.A. 

A hotel is a single-structure city, where thousands of people are 
housed, fed and entertained, whose space must be rented every 
night (not once every five years, as is office space), and whose 
structure must turn a profi t for its owners. The overnight guests 
in a hotel may be as numerous at any one t ime as the entire 
population of many a small t own : the New York Hi l ton and 
Conrad Hil ton hotels, for instance, can have as many as 20,000 
people each in their various types of spaces—rooms, restau
rants, shops, service. The ballroom alone of the New York 
Hilton has room for 5,000 people at one time, the Washington 
Hil ton, for 3,500. 

A hotel's departmental profit ratios are as fo l lows: 70 per 
cent, rooms; 50 per cent, l iquor; 15 per cent, rentals; and 0 
per cent, food. Its costs run 65 per cent for public rooms, 
35 per cent for guest rooms. The in-city hotel is an expensive 
operation, especially in contrast to the more casual motor hotel, 
with its lower initial and operating costs and—usual ly—on-
ground parking. 

The first h o t e l ( r ight) to be b u i l t in 
d o w n t o w n Ind ianapo l i s in 40 years is 
under c o n s t r u c t i o n , the resul t o f ac
t i on by local bus inessmen. H i l t o n 
Hote ls w i l l ope ra te i t . The 4 4 0 - r o o m 
ho te l locates al l its pa rk ing on the 
second t h r o u g h s ixth f loors o f the 
h o t e l , w i t h e leva to r serv ice d i rec t 
f r o m p a r k i n g to guest r o o m f loors . 
Ho te l r ooms beg in on the seventh 
f loor , w h e r e a centra l ter race is l a n d 
scaped and has a s w i m m i n g p o o l . 
The ho te l ' s extensive c o n v e n t i o n fa
c i l i t i e s — m e e t i n g rooms and banque t 
hal l w i l l seat 1,000 persons—are d e 
s igned to keep i t busy w i t h mee t 
ings o f var ious sizes. G r o u n d f l oo r 
and l o w e r levels con ta in l obby , a i r 
l ine reservat ions o f f i ces , co f fee 
shop, cock ta i l l o u n g e and a f o r m a l 
d i n i n g r o o m . O n the t w e n t i e t h f l oo r 
is a restaurant and cock ta i l l ounge . 
A r c h i t e c t : W i l l i a m B. Tabler . 

A 150-car garage w i l l be b u i l t i n to 
the t o w e r o f the O t h o n Copacabana 
Ho te l (far r ight) in Rio de Janei ro, 
m a k i n g pa rk ing accessible on each 
f l oo r to the rooms o n that leve l . In 
the expe r imen ta l stage fo r this ho te l 
is p roposed use o f a mechan ica l 
pa r kmg system, o f t e n suggested bu t 
as yet unused . N o t e l oca t i on o f b a l l 
r o o m o n e f l oo r above g r o u n d l e v e l ; 
shops, n igh t c lub and serv ice are be 
l o w grade. A r c h i t e c t : A r t u r L ic io 
Pon tua l ; consu l t i ng a rch i tec t : W i l 
l iam B. Tabler . 

Yet every urban development proposal by a Central Busi
ness District calls for a hotel and every new suburban office 
building development also calls for a hotel. The visiting busi
nessman must be housed. The Hotel Bonaventure on top of 
Place Bonaventure in Montreal is an in-city hotel that directly 
responds to this need. 

But even 100 per cent five-day-a-week occupancy is not 
enough to keep a hotel operation profi table; it needs weekend 
business as we l l : convention, recreation and social. These are 
vital for successful operation of a hotel, whether it is in the 
heart of a city or in a resort area. Motor hotels, too, are f inding 
it expedient to make provision for meetings and conferences, 
and sometimes for social functions as wel l . 

The new opportunit ies in the hotel f ield, however, are not so 
much in the large metropolitan areas as in the "secondary" 
cities, smaller cities which are not and wi l l probably not be 
ports of call for the superjets and supersonic planes. Secondary 
cities such as St. Paul, St. Louis, Indianapolis and Hartford, Con
necticut, are interested in hotels not only to stabilize their 
downtown business areas but also as attractions to the traveler's 
pocketbook: for every dollar he spends at the hotel, he spends 
six elsewhere in the community. For this reason civic groups 
now realize as wel l as the urban planners that to revitalize the 
downtown area a hotel is the first order of business and as a 
civic venture are raising the money and bui lding the hotel. This 
was true in St. Paul and Indianapolis and is under discussion in 
many other cities across the country. These secondary cities are 
good locations for conventions, // their hotels have the facil i
ties to accommodate such groups. In these particular instances, 
St. Paul, St. Louis and Indianapolis have new hotels, and the 
Hotel America in Hartford (none too successful as a weekday 
bedroom hotel) is adding large convention facilities (i.e., ball
room for banquets, conference and meeting rooms) to attract 
this weekend business. 

By an old rule of thumb the ballroom—necessity for large 
meetings as wel l as for banquets of convention groups—used 
to have a capacity based on 10 square feet per room: a 500-
room hotel would have a 5,000-square-foot bal l room. The rule 
no longer holds. The St. Paul Hi l ton has a 12,500-square-foot 
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ballroom plus a 10,000-square-foot exhibit ion hal l ; Stouffer's 
River Inn in St. Louis has an 18,500-square-foot bal lroom and a 
10,000-square-foot exhibition hall. Each of these hotels has only 
500 rooms. Each is, however, in a prime location for convention 
business—it is in a city accessible by various means of transpor
tation but wi thout the potential of becoming a supersonic 
jetport. 

The automobile has brought a great change to hotel operation, 
and parking has become a primary problem. Nothing on the 
horizon at this t ime indicates that it wi l l become less of a prob
lem. The alternative is to provide for it. Our f i rm has done this 
in several unorthodox ways, in the San Francisco Hil ton (AR
CHITECTURAL RECORD, July 1965, pages 143-147) we pro
vided what is in essence a motel-type of accommodation on 
certain floors, where the guest can drive his car to a parking 
stall adjacent to the corridor on which his room is located. In 
the St. Paul Hi l ton, we used something of the same kind as a 
solution, and in Indianapolis, where the Hilton is now under 
construction, we provide 650 parking spaces in a garage im
mediately under the 440-bedroom floors, with vertical (eleva
tor) transportation direct f rom garage to room floor. Even 
more unusual is the Othon Copacabana Hotel in Rio de 
Janeiro where a 150-car garage is bui l t into the hotel tower. 
Although this hotel is still in the planning stage and final de
cisions have not yet been made, we are experimenting wi th 
the idea of using a mechanical parking system. The idea is not 
whol ly new, but its actual use would be. For another city, we 
have explored a spiral hotel wi th a continuous ramp for park
ing cars right outside each of the 500 rooms. Except for fire 
escapes, such a hotel wi l l require no stairs. 

But these are fairly radical answers to today's problems. 
Hotel construction traditionally lags behind the transportation 
on which hotel operation depends. Whi le we are still strug
gling with the automobile age, we are beginning to build for 
the jet age. 

Basically there are three types of hotels to suit three types of 
travelers: commercial hotels, for the commercial traveler who 
comes by air, or perhaps by rail, and who, once settled in his 
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hotel, needs local public transportation; the motor hotel, for 
the traveler who arrives in his own car (or rents one to achieve 
mobi l i ty) ; and the resort hotel to which people at leisure come 
for recreation and entertainment. Although there is a boom in 
hotel construction in far-away places, due to increased travel 
for business and for pleasure, and to greatly increased and im
proved air transportation to the places appropriate to resort 
development, I leave discussion of this type of hotel to the 
article which appears on page 143 of this magazine, and wi l l 
consider only the first two types. 

Commercial hotels can exist only in cities with adequate 
transportation systems. New York is a good—perhaps the best 
—example of this sort of city. The commercial hotel is caught, 
however, in a life-and-death struggle right now, due in part to 
the labor and profit squeeze in which it finds itself and to the 
decline of great free-spending wealth and in part to the stiff 
competi t ion it is getting from the motor hotel. 

The motor hotel is assuming the place of the hotel in the 
"secondary" cities whose transportation (into the city and 
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within the city) is below adequate standards (i.e., there is gen
eral dependency on the private car). The motor hotel enjoys 
certain advantages over the traditional in-city hotel, wi th a 
reputation as a formal and elegant place where service is a 
by-word, and these make for strong competit ion to the hotel. 
The motor hotel location has been on the fringes of the city, 
where sites were cheaper and more land was available. How
ever, it is more and more true that as the location of the motor 
hotel approaches the center of the city, its occupancy rate goes 
up. At the same time, its costs increase: center-of-the-city sites 
cost more, and are smaller. The old not ion of a one-story, 
spread-out motel has to go by the board. Instead, the mul t i 
story bui lding, cheaper to build and to operate, becomes an 
economic necessity, and an answer to a contemporary need. As 
the motor hotel becomes more formal, as the hotel absorbs the 
automobile into its walls, the hotel and the motel become less 
unlike each other than seemed possible a few years ago. There 
is no question in my mind that the hotel of the future—except 
in those relatively few cities where adequate transportation 
exists—must be a motor hotel. 

represented, and they patronized the motel increasingly as 
proof. Now hotels, hard-pressed to maintain their profits, are 
adopting many self-service features: the automatic message in
dicator on the telephone, direct dialing for outside calls, f loor 
ice machines and canteens for beverages and sandwiches, even 
hand carts for baggage and room, coffee makers (well-estab
lished in motels and motor hotels) are familiar manifestations 
of this trend. 

Disposable items—towels, sheets, pillowcases, dishes and 
glasses—will further reduce the service of the traditional hotel. 
They must all be of acceptable quality (the airlines have shown 
the way here), of course, but they can help considerably in the 
relief of labor pressures. 

Yesterday's hotel had maids, porters, f loor clerks, waiters 
and watchmen on each f loor to handle a variety of services for 
guests. Today the guest does—or can do—most of these serv
ices himself. Television cameras in the corridors have replaced 
the night watchman as a means to continuous protection. The 
other servitors have simply been absorbed elsewhere. 

One of the major influences on hotel operation is the increase 
in self-service, and this is bound to have repercussions on the 
design of hotel buildings. The motor hotel, in its early version 
as motel , depended on self-service for its very life, economically 
speaking. The traveler drove up to the door of his room, carried 
in his luggage, did all the things a bell-boy usually does. It 
turned out that he did not mind doing these things for himself 
as long as provision was made for doing them wi thout too great 
inconvenience. As a matter of fact, great numbers of people 
showed signs of actually preferring the independence that this 

The i m p o r t a n c e o f b a l l r o o m and 
o the r la rge-gather ing fac i l i t ies is 
clear in the p lan fo r the b a l l r o o m 
area o f Stouf fer 's R ive r f ron t I n n , St. 
Louis, M issour i ( le f t ) . This 500-
r o o m ho te l has an 18,500 square f o o t 
b a l l r o o m and 10,000 square feet o f 
e x h i b i t i o n area plus pr iva te d i n i n g 
areas. Conven t i ons and pa rk ing are 
t w o i m p o r t a n t in f luences on type 
and des ign o f h o t e l . The 500- room 
St. Paul H i l t o n (oppos i te ) , a d o w n 
t o w n ho te l in a " s e c o n d a r y " c i t y , 
makes p rov i s i on fo r b o t h o f these 
d e m a n d s : its 12,500 square f o o t ba l l 
r o o m refutes the o l d ru le o f 10 
square feet o f b a l l r o o m per ho te l 
r o o m ; and since conven t i ons make 
up fo r w e e k e n d business slack, its 
b a l l r o o m and f ive restaurants and 
bars (and 10,000 square feet o f e x h i 
b i t i o n space) are a p ro f i t ab le i n c l u 
s i on . Park ing is p r o v i d e d in a 300-
stall garage w h i c h i m m e d i a t e l y ad 
jo ins the guest r o o m f loors , m a k i n g 
it poss ib le to park and wa l k on the 
;ame level to guest rooms . A r ch i t ec t , 
for b o t h b u i l d i n g s : W i l l i a m B.Tabler. 
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Each item of self-service is designed to accomplish one th ing: 
to continue a favorable profit/cost ratio in the room-rental end 
of hotel operation. Unfortunately, in food service the ratio of 
profits to costs is as small as can be imagined. Costs far outrun 
profits, principally because of the high costs entailed in pro
viding the level of service which the public expects—or which 
the hotel restaurant believes it expects. A waiter is expected to 
walk the length of the dining room to sell a half-penny pat of 
butter, or to keep a glass fi l led wi th free water. No wonder the 
food business is unprofitable. I go to a country club dinner 
dance and pay $15 to wait on myself at a buffet, yet when I 
enter a hotel coffee shop, I expect the amount and kind of 
service that prevailed in the Gay Nineties, a vastly different era 
of labor and economics. 

A revolution has to come in the food department. I am 
certain that before long packaged meals, ordered electroni
cally, wi l l be served as beautifully as the bedroom fruit basket 
that never fails to thri l l the arriving guest. Single-purpose din
ing rooms wi l l give way to private dining rooms and function 
rooms, and more people wi l l eat in their rooms. Today's ultra
sonic silver cleaning wi l l be replaced by non-returnable table
ware and dishes. The really penny-wise hotel operator may 
even encourage his guests to take his cups and saucers away as 
souvenirs, saving himself the trouble of disposing of them. 

Other changes are also to be expected. Electronic equipment 
already in use in larger hotels wi l l be incorporated in the smaller 
operation, making possible smaller service and lobby areas. 
Microf i lming of records, no longer a novelty, has already re
duced the amount of storage space required. Telephone equip
ment for a group of hotels wi l l be located in a remote bui lding 
where telephone operators wi l l be pooled for better service 
and the equipment, centralized, wi l l be serviced better and 
more easily. 

It goes wi thout saying that new materials and products 
wi l l make for improved—and less expensive—construction, 
once the obstacles of obsolete codes and ordinances are cleared 
away. 
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The hotel of tomorrow—and of day after tomorrow—wi l l 
still provide the traveler with the basic needs of his sojourn, 
food and lodging, even entertainment. But the potential is real 
that the in-city hotel in the "secondary" city wi l l be less dis
tinguishable from the motor hotel in many of its aspects than it 
has been. And the motor hotel, as it gets closer to the heart of 
the city wi l l be more sophisticated even whi le it retains some 
of the casual informality which has always been its charm. It is 
doubtful that the automobile wi l l be any less of an influence on 
hotel design, or that labor and economics w i l l , in their ways, 
force changes on hotel operation and, inevitably, on hotel plan
ning. But new ideas wi l l also come in design, as direct responses 
to these changes. 
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Louis Reens photos 

MOTOR HOTEL DESIGNED 

TO INVITE LONGER STAYS 

Situated at the intersection of two main highways near Boston, 
this motor hotel includes, besides it 78 guest room units, facil i
ties for meetings, entertaining and for dining. The site slopes 
gently away from the main entrance which is at street level. 
Three guest room units of 12 rooms each, are placed around 
landscaped courts on the terraces. The site plan separated 
vehicle and pedestrian traffic by means of a system of covered 
footpaths which connect the living units w i th the main bu i ld 
ing. Automobi le traffic and parking is permitted only on the 
perimeter of the site. Direct access from parking to guest units 
is through entrances at the end of each building. The main 
bui lding contains registration lobby, meeting and lounge 
rooms, and restaurant. The primary requirement for the motor 
hotel was that it provide an " invi t ing environment which would 
encourage guests to extend their stays", in strong contrast w i th 
nearby motels. 

FENWAY N O R T H M O T O R HOTEL, Revere, Massachusetts. A rch i t ec t s : Sals-
berg & LeBlanc; s t ructura l eng inee r : Benjamin Abrams; mechan ica l e n 
g inee r : Foley Abrams Corp.; con t rac to r : Joseph Schneider. 
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Bui ld ings are r e i n fo r ced conc re te w i t h conc re te 
bear ing wal ls . O n the sou th s ide al l r ooms have 
ba lcon ies , e x t e n d i n g the i r size and p r o v i d i n g 
sun p r o t e c t i o n to g r o u n d f l o o r un i ts . Pub l ic 
rooms are all loca ted in m a i n b u i l d i n g , the 
act iv i t ies they serve in te r re la ted and s u p p o r t i n g 
each o the r . C u r v e d par t i t i ons are des igned to 
re in fo rce the c o n t i n u i t y o f spaces. 
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MOTOR 

LODGE 

IN DENSE 
URBAN AREA 

 

 
  

This motor lodge—a unique bui ld ing among the various designs 
used by the national chain which operates the lodge—is stra
tegically located to serve a number of tourist attractions, one 
of which is Disneyland; another, a new stadium. Its site, in a 
densely populated part of the Los Angeles metropolitan area, 
would seem to preclude the serenity which the program called 
for. Yet not only is there a pleasant repose in the design of the 
buildings, but a pleasant, quiet outdoor area with a reflecting 
pool is provided by placement of the buildings. The activity 
center near the administration-registration bui lding includes 
the swimming pool. The high-rise bui lding contains 100 guest 
units; each low-rise bui ld ing has 24 units. 

H O W A R D J O H N S O N M O T O R HOTEL, A n a h e i m , Ca l i f o rn i a . A rch i t ec t s : 
William L. Pereira & Associates; s t ruc tura l eng inee rs : 5. B. Barnes and As-
sociales; consu l t i ng eng inee rs : Levine & M c C a n n ; con t rac to r : C. L Peck. 
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Daniel Bartush photos 

MOTOR INN ON CITY EDGE 

frhis luxury motor hotel is located on the immediate outskirts 
of Birmingham, Michigan, along a busy and garish section of 
|an eight-lane highway. The owner wanted acoustical privacy 
between guest rooms and public rooms because much of the 
hotel's business consists of meeting of various sizes. Accord
ingly, the guest rooms are on the upper floors, wi th meeting 
rooms on the ground f loor, easily accessible f rom the lobby and 
from the parking area outside. An existing restaurant next door 
serves the hotel, and for snacks, vending machines are located 
on each f loor. The simple bui lding design, wi th its straight
forward use of materials (brick veneer cavity walls for insula
t ion, concrete for the projecting bays which enclose heating 
and cooling units) is welcome on the cluttered street. 

VILLAGE I N N M O T O R HOTEL, B i r m i n g h a m , M i c h i g a n . A r ch i t ec t s : Lucfeen-
bach/Durkee & Associates, Inc., Basil Nemer, associate architect; consu l t 
i ng eng ineers : McWillian) & Keckonen; genera l c o n t r a c t o r : Englehart, 
Buettner & Holt, Inc. 
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PLANNED FOR GROUP TOURS 

The novel unit plans in the Terrace Wing annex of the Wil l iams
burg Motor House in Wil l iamsburg, Virginia, are designed to 
meet the special needs of three kinds of visitors to the historic 
town: summer tourists, winter conferees, and fall and spring 
school groups. The two-story bui lding makes maximum use of 
a small site, and also provides good control for the school 
groups. The new wing, quite different in architectural expres
sion from the original bui lding, is joined to the older bui ld ing 
by a covered walk. Typical guest units are, in effect, one-and-a-
half rooms, and function as two rooms, an economical solution 
to providing inexpensive semi-private space. A wall bed in the 
smaller room doubles occupancy at night and frees f loor space 
for daytime uses. 

TERRACE W I N G — T H E M O T O R HOUSE, W i l l i a m s b u r g , V i r g i n i a . A r c h i 
tects : David W a r r e n Hardwicke and Partners; s t ructura l eng inee r : Wil
liam I. Blanton; mechan ica l and e lec t r i ca l eng inee rs : Hankins, Anderson 
and Moncrieff; c i v i l eng inee rs : Austin Brockenbrough and Associates; 
i n te r i o rs : M/7/er and Rhoads; genera l c o n t r a c t o r : Taylor and Parrish, Inc. 
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PLANNING THE SUCCESSFUL 
RESORT HOTEL 

By Alan H. Lapidus, architect 
Morris Lapidus Associates, Architects 

The resort hotel, like Janus, wears two faces. The paying cus
tomer sees only the " f ront of the house", and this must be all 
that he desires—a wish ful f i l lment, an ego builder, a status 
symbol, and the promise (and perhaps fulf i l lment) of great de
light. The " f ront of the house" comprises every area that he wi l l 
see: lobbies, dining spaces, rest rooms, bathers' passages, pas
senger elevators, hotel rooms, etc. These spaces must be han
dled and laid out wi th one thought in mind, the convenience 
and continued approbation of the guest. 

But the "back of the house" is where all that makes this 
happen takes place. These are the areas of burnishing, butcher
ing, baking; of boilers and many other functions. The guest 
never sees this but these unseen spaces wi l l precisely determine 
his degree of contentment. These are the areas that wi l l ult i
mately dictate whether the hotel wi l l run at a profi t or a loss. 

Let us presuppose a hotel located in a thriving but not 
overdeveloped resort area, an architecture suitably superb—or 
suitably ghastly—to attract the clientele (either extreme wi l l 
generally succeed; it is mediocrity that founders) and a compe
tent top echelon management. 

The "back of the house" must be laid out wi th two paramount 
objectives: control and efficiency. Control is crucial because 
pilfering is a real problem and improper design resulting in in
complete control can cripple or kill the operation. Take the case 
of a large chain that opened the first sizable hotel on a little 
Caribbean island several years ago. The bui lding was finished, 
the employees had had several weeks of pre-opening training, 
but the hotel could not open on schedule: there simply was not 
enough of the new silverware left. Several changes in service 
area layout were made, the local constabulary called on em
ployees at their homes and requested return of the "bo r rowed " 
flatware—and the situation was corrected. Liquor, meats, dry 
goods, linens and housekeeping supplies are all items that most 
people have need of in their homes; and maids, dishwashers, 
busboys, laundresses etc. are not the best compensated people 
in the labor market. The pilferage problem in hotel operation 
should never be underestimated. 

rhe second objective is efficiency. Inefficiency results in two 
Deople doing a job that could be done by one person, thereby 
ncreasing the operating overhead of the hotel by the yearly 
iaiary of that person. It also results in the delay of or detriment 
to service to a guest. An employee that has to travel a maze of 
passages to accomplish his job is being paid for spending a lot 
Df t ime walking. A poor layout results in lost t ime, effort, 
empers and customers. 

What is the f low diagram for a typical "back of the house"? 
-irst, the service entrance is located out of the view of the main 
entrance to the hotel but wi th direct access onto a road capable 
)f handling truck traffic. It should have a loading dock—cov
ered, to protect it f rom the weather. (Food, laundry and sup

plies wi l l be off-loaded and stored on this dock and should not 
get rain-soaked whi le wait ing to be checked in.) 

All personnel wi l l enter the hotel at this point. At least 
two small offices should be located here, for the steward (or 
receiving) and the timekeeper. Outside the steward's office is 
a f loor scale to check the weights of the produce as it enters. 
If the food storage and preparation kitchens are located on a 
different level, a sidewalk lift or conveyor belts should be pro
vided here. The timekeeper checks the employees in and out 
and makes certain that everyone stays honest. Immediately 
past the timekeeper, the employees should be separated into 
two different traffic f lows: one for food service personnel, the 
other for everyone else. (It is advisable to provide separate 
locker facilities for these two types of personnel.) Once food 
service personnel enter their traffic f low they have no contact 
(with the obvious exception of waiters) wi th either guests or 
other house personnel. The reason is simply security. If there 
is any deep dark secret of successful hotel service design, it is 
a built- in security system. Uniform issue is related to the house
keeper, the housekeeper to the laundry room (and the laundry 
room to the soiled linen room; the soiled linen room, con
nected by vertical linen chute, to a service room on every typi
cal f loor ; and every typical f loor connected by service eleva-
tor(s) that open to the aforementioned service rooms and also 
to the service entrance, convenient to the scrutinizing gaze of 
the steward and the timekeeper). 

For convenience, the trash chute from the typical f loor 
service area is located next to the linen chute. The trash room 
must therefore be located next to the soiled linen room and, 
for ease of pick-up, near the service entrance. Depending on 
the size of the hotel and the frequency of trash pick-up, this 
room may be equipped wi th a trash compactor or some other 
such implement of destruction. The garbage room should be 
located somewhere near the trash room (ideally, opening d i 
rectly onto the loading dock). It should be refrigerated and 
either have space for, or be in immediate proximity to, a can 
wash area wi th floor drain and hose bib. 

The boiler room usually has a direct escape to the outside 
and, for ease of maintenance and repair, should be located near 
the service entrance. The boiler flue, extending to the top of 
the hotel tower, is usually located in the main vertical circula
tion core and its location, therefore, is important at the earliest 
stages of design. If there is enough height in the service f loor 
to breach the f lue horizontally, the problem is somewhat mi t i 
gated, but usually not wi thout objections from the structural 
and mechanical engineers. 

Telephone equipment, electrical and air-condit ioning 
equipment rooms can be handled more flexibly than the other 
service areas, but their size and locations vary according to the 
size and location of the hotel. 

The employees' cafeteria, generally a steam table-gril l 
operation, should be located near the kitchen and as close to 
the employees' locker room as possible. Access should pre
clude passing through the food service area. 

Before delving into the intricacies of the workings of the 
food service and laundry, let me comment on the services of 
the specialists who wi l l actually lay out and design the equip
ment in these areas. They don' t rea//y need that much space. 
They wi l l swear a mighty oath that they do, and wi l l conjure 
up visions of irate chefs stalking off the premises and laun
dresses working overtime shifts, but they can really do wi th 
less. Believe me. However, before one can hope to cope wi th 
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the specialist, it is necessary to understand how these spaces 
operate. 

After comestibles have been weighed in, checked, and 
signed for, they are sent to either dry storage or l iquor storage 
(a room wi th a big lock on it) or to one of the various cold 
holding rooms or boxes. If the hotel does its own butchering 
it is necessary to know what size cuts it buys (halves, quarters, 
etc.) and it may be necessary to provide ceil ing rails to trans
port them. Meats, fish, dairy, bakery products, frozen foods etc. 
all require different cold facilities. Since these boxes require 
heavy insulation, slab sinkages wi l l be required in these areas. 
If these are not provided, the floor of the box wi l l have to be 
ramped—but the person who has to push a heavy cart up this 
ramp wi l l curse the architect for all the days of his life. An 
alternate method, if the exact sizes wi l l not be known unti l 
later, is to depress the entire slab and bui ld up the rest of the 
floor wi th l ightweight f i l l . 

Any resort worthy of its credit cards wi l l have one main res
taurant, at least one specialty restaurant, a night club wi th a 
dinner show, and a bar where sandwiches and/or snacks w i l l 
be available. It w i l l also have that service—beloved of guest 
and hated by manager—room service. Most resort hotels these 
days also have convention facilities which entail feeding large 
numbers of people the same meal at the same time. If that meal 
turns out to be semi-congealed chicken-a-la-king the hotel has 
lost that convention group forever. 

From kitchen storage, food goes to the prep kitchen to be 
prepared for final cooking in the main kitchen. The main 
kitchen actually consists of several kitchens (and must have a 
flue extending to the top of the bui lding lest the guest get an 
odoriferous foretaste of his next meal). The specialty restau-
rant(s) and the main restaurant wi l l have their own kitchens 
and their own chefs but these should all be located wi th in the 
same general area. ("Ki tchen" refers to a cooking line wi th its 
back storage tables, reach-in boxes, work areas etc.) The " com
m o n " areas that all of the kitchens can use are the dishwash, 
pot wash, salad set-ups and dessert set-up (waiters usually set 
up desserts such as ice cream, cakes, etc.). The dishwashing area 
should be located near the door of the kitchen so that the 
waiter or busboy can enter, drop off the dirty dishes, and get 
out again wi thout walking through the cooking area. This is, 
however, a noisy area and it should be sound-baffled. 

Cooking for banquets is usually done in the main kitchen 
and then brought to a banquet or "ho ld ing ki tchen", equipped 
with banks of ovens where food is kept hot until served. De
pending on the size of the operation, this kitchen may also have 
its own dishwashing equipment. Other facilities include reach-
in boxes, set-up areas, and storage areas. Hot and cold carts 
are another means of servicing a smaller banquet facility. Both 
methods require direct access between main kitchen and 
banquet area. 

There is usually a service bar for alcoholic beverages in 
the general area of the kitchen. As the waiter leaves the kitchen 
he must pass a checker who verifies that what has been bil led 
is being served and that only food that has been bil led is walk
ing out of the kitchen. The checker's station is always located 
immediately inside the door between kitchen and dining area. 
The head chef should have his office in the main kitchen area, 
in an office wi th enough glass to permit visual control over the 
kitchen operation. In addit ion, silver storage and burnishing 
room must be under his visual control. 

Room service should work from the main kitchen area, with 
direct access to the service elevator. It has its own checker and 
it may have its own "k i tchen" usually consisting of a generous 
amount of gri l l . (Breakfast is the most popular room service 
meal.) Storage and setting up room service carts—these take up 
considerable space—must be provided. 

It is evident f rom this cursory survey that all the food facili
ties of the hotel, f rom the coffee shop to Old Watashi's Poly
nesian Luau Room, must feed directly f rom the main kitchen 
wi thout going through tortuous service corridors or across pub
lic areas. Wi th this f low line, food can be requisitioned from 
storage to the kitchen and go through just one control. 

The laundry size wi l l depend upon such diverse factors as the 
number of people who wi l l use the pool or water facilities 
(beach towels); whether tablecloths are used for lunch and 
breakfast; whether there is a health club (towels again); and 
how many employees there are (uniforms). The main concerns 
in allocating space for this facility are the enormous amount of 
venti lat ion required, the large headroom required over items 
such as a ten roll ironer, and the fact that circulation wi th in the 
laundry is by means of large heavy carts. (No ramps here; avoid 
columns in the aisles.) 

The principal items in a laundry are the washers, extractors, 
dryers, ironers, sorting rooms and the folding areas. There must! 
also be linen and uniform storage, a sewing area, a dry cleaning 
area and a spot cleaning area. The housekeeper's office is 
always located in this area and, like the head chef, she shoulc 
be situated so as to maintain visual control. 

There are other areas in the back of the house, repaii 
shops, locksmith, administration, miscellaneous storage and sc| 
forth but the items set forth above are the prime space determi
nants. They must be set up in a certain pattern and that pattern] 
wi l l set the plan for the front of the house. 

Service area fo r a large resor t hote l—Parad ise Island Ho te l on Paradis 
Is land, Bahamas (Mor r i s Lapidus Associates, arch i tects) . 1 . Load ing d o c k 
2. Rece iv ing s teward . 3. Garbage, re f r igera to r and can wash. 4. Trash. ! 
Purchasing agent . 6. S teward . 7. L iquor s torage. 8. C o l d boxes. 9. Pre 
k i t chens . 10. Emp loyees ' ca fe ter ia . 1 1 . To i l e t s . 12. Lockers. 13. Locker 
(upper e c h e l o n ) . 14. T rans fo rmer r o o m . 15. Swi tch gear. 16. Bakery. 1 ^ 
Mechan ica l e q u i p m e n t . 18. Boi ler . 19. Storage. 20. M a i n t e n a n c e shop . 21 
L o c k s m i t h . 22. Swi tch gear. 23. Laundry. 24. Housekeeper . 5. U n i f o r r 
issue. 26. T i m e k e e p e r . 27. So i led l i nen . 28. Trash c o l l e c t i o n . 
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When a guest enters the hotel lobby (and there should never 
be confusion as to where the entrance is) he should be over
whelmed by a feeling of serenity—or enchantment, or revulsion 
—but never confusion. The registration desk and the elevators 
should be immediately apparent. The registration area should 
consist of the front desk, behind which is a clerk, behind whom 
is the key and mail rack, behind which are various administra
tive spaces. At one end of the desk (and partit ioned off f rom 
the rest of it) is the cashier and next to this is the valuables 
room, a separate room where the guest is given a safe deposit 
box. After f i l l ing his box wi th jewelry, cash or other valuables, 
the guest hands the box to the cashier who locks it away. 

The main administrative area usually backs up to the desk 
but the type and amount of space for this depends solely on 
the management. The telephone board is located here. The res
taurants, bars and other divertissements should be either visible 
from or wel l indicated in the lobby area. 

If the hotel has a casino, local regulations wi l l determine 
how visible or accessible it may be. In Las Vegas the idea is to 
force ail circulation through the casino whereas in Puerto Rico 
the casino is only open during certain hours and there are strict 
regulations as to how obvious the gaming may be. Nonetheless, 
the ironclad relationship here is that the casino entrance should 
be immediately opposite the night club entrance. The psy
chology is simple. After being entertained by the stars of stage 
and screen, the patron walks out of the night club and prac
tically falls into the casino. He thereupon sees the glitter of the 
wheel, hears the click of the dice, remembers how Bond did it 
in Casino Royale and immediately blows the egg money. Casino 
operation is highly variable and the actual planning depends 
upon the individual operator. 

A bathers' passage should be provided f rom the elevators 
to the pool or beach. This is so that clothed dry guests do not 
have to associate wi th half-naked, wet and oily guests. In de
signing the pool deck do not forget the little nicety of making 
sure that a large shadow does not fall across it. Most pool decks 
containing the shadow of the hotel at 2:00 P.M. have pools 
with the architects at the bot tom. Since the main occupation 
at any pool deck is sunning rather than swimming, a generous 
area must be allocated for chaises. These are large and it is a 
good idea to overestimate space for them. If at all possible the 
pool should be oriented so that the diving board does not face 
the afternoon sun. A bar and snack bar for the pool deck should 
be provided and access to the coffee shop should be from the 
pool deck as wel l as from the public spaces of the hotel. 

The typical floors of a hotel are strictly a matter of budget and 
esthetics. The module for the f loor set up (and thus for the 
building) is based on the fact that a maid can make up 12 to 14 
rooms per day. (It is inadvisable operationally to have a maid 
make up six rooms on one f loor and five on another.) A normal 
double-loaded hotel tower is at least 60 feet wide (minimums 
are 17 feet clear living space from outside w indow to bathroom 
wal l , 10 feet for bathroom and closets, 6 feet for a hall). A 
typical f loor should have a number of interconnecting rooms 
(soundproof connecting doors) and some rooms that by size, 
configuration and furniture can be combined into suites of 
various sizes. However, for the most efficient hotel design every 
room should have a fully equipped bathroom so it may be 
rented as a separate room. A room furnished as a living room 
should have convertible beds instead of couches. Thus every 

room is a "key. " (In hotel parlance rentable rooms are called 
"keys" and a two-room suite where the rooms cannot be rented 
separately is only one "key".) 

The service area on the typical f loor is located near the 
vertical circulation core (service elevator, dirty linen and trash 
chutes). The service area also contains space for storage of the 
service carts (one per maid), a slop sink and storage for clean 
linens, towels and supplies. Walls of rooms that adjoin the 
elevator core should be sound proofed. 

Now that I have lovingly laid out the principles of practical 
hotel layout let me stress that all generalizations, including this 
one, are false. Depending upon the terrain, the view, the solar 
orientation and the size of the property many of these guide
lines may have to be stretched. 

At the Conquistador Hotel on the eastern tip of Puerto 
Rico, the program was to enlarge an existing 90-room hotel 
with minimal facilities by adding 300 more rooms and full public 
facilities, including convention ball rooms and a casino. The 
site was a steep mountain w i th no available flat areas but an 
incredible view. A high rise bui lding was deemed inappropriate 
and the operation of the existing hotel could not be interrupted 
during construction. The solution was to break most of the 
rules. A large port ion of the hotel, including the pool and pool 
deck, 70 hotel rooms, a bar, kitchen and outdoor dining, was 
located in a fold of the terrain halfway down the mountain. 
The only way to reach this complex is by an aerial tram and a 
cable railway. This means that all foods, linens and supplies 
have to be brought down this way and garbage, trash, etc. have 
to be removed this way. The total number of employees per 
guest is high and operational problems are legion. However, 
these considerations are secondary because of the unique lay
out which attracts guests at premium rates, thus insuring a 
successful operation. Which is, after al l , what it is all about. 

Rules are for the ideal. If you can take advantage of a 
special situation or create spatial excitement by bending or 
breaking these rules, do so. just be aware of the consequences, 
and be sure the owner concurs the result wi l l be worth it. 

Main f l oo r o f the Jamaica H i l t o n H o t e l (Mor r i s Lapidus Associates, a rch i 
tects), Jamaica, B.W. I . 1. Publ ic area. 2. A d m i n i s t r a t i o n . 3. Suppor t person
ne l . 4. Restaurant (or cock ta i l bar ) . 5. K i t chen . 
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DESIGNING HOTELS 
FOR FOREIGN SITES 

By Joseph Salerno, architect 

The architect abroad is a foreigner. He is there because some
one wants his talents and knowledge. But his expertise may 
be a trap, and he wi l l f ind that his most diff icult problem may 
be diplomatic: local sensitivities may appear in very strange 
and unexpected forms. The exact placement and design of the 
"spir i t house" or shrine, required in all Thai buildings, may 
interest him very much, but he wi l l f ind that it is definitely 
none of his business. 

Just about everyone, in whatever country, wants to join the 
20th century. It takes great diplomacy to convince entre
preneurs that there ought to be as many 20th centuries as 
there are places, that their new hotel w i th its own identity of 
place, inside and out, can be efficient, comfortable and profit
able, and that they ought to be able to have their 20th century. 

To turn a profit , a hotel must be designed efficiently for 
what local hotel labor can do, plus what it can be trained to 
do. This is true for maids and floor boys (how many rooms 
can they clean in a day?) but more critically true for house 
engineers. Since mechanical, electrical and plumbing systems 
wi l l absorb 35 to 40 per cent or more of the total cost of a 
hotel, their proper maintenance is vital. Most engineers seem 
to think the bui lding exists for the sole purpose of stuffing it 
wi th equipment. To a degree, they are right. A hotel has to 
stay open 24 hours a day. A good consulting engineer is terri-
fyingly necessary. It is a sad fact that if the design is bad no 
one complains much. But let the air condit ioning quit on a 

hot day and you may be persona non grata. The nearest help 
may be 10,000 miles away. How much does stand-by cost? 

What is true for mechanical systems is no less true for 
structure and enclosure. Should you spread out on the ground 
or go up in the air? What kind of crane is available? In either 
case, the number of rooms on a floor is critical because of 
those maids. Arrivals and departures may be tied to an airline 
schedule, in which case great numbers of guests must be able 
to check in and out with some ease all at once. What kind of 
concrete is produced locally, and can it be improved? And the 
roof: in certain areas of the tropics the roof is rained on 
(heavily) once in six months, baked mercilessly the rest of the 
time. When should you insist on introducing a new method 
or material and when should you go along wi th what they 
have been doing for hundreds of years? Local construction 
labor may be cheap by the hour, but how efficient is it? 

Finally, and most important of al l , the real object of all this 
exercise, the building itself. What we must have is a bui lding 
in which people can live and move wi th comfort, pleasure, 
some joy, some surprise and, with luck, some dignity. A beau
tiful bui lding may be the most practical advantage the venture 
has. In stiff competi t ion it w i l l w in . How can this 20th century] 
object still be itself? What do you know of the place, its cli
mate, its people? How and where do they live, how do they 
amuse themselves, how many people have you talked to, or 
rather listened to? What do you know of their history? Have 
you seen them dance, listened to their music? How are they 
governed? Crime? Any snakes? And what about the light, its 
intensity, its color? You had better know. 

H O T E L S I A M INTER-CONTINENTAL , B a n g k o k , T h a i l a n d . A r c h i t e c t s a n d e n g i 
neers : Joseph Salerno-Tippetts-Abbetl-McCarthy-Stratlon-Walter Prokosch; 
c o n s t r u c t i o n m a n a g e m e n t : Bechtel Corporation, E. M. Kell, field super
intendent; genera l con t rac to r : Southeast Asia Construction Company, Ltd. 
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T h e H o t e l S i a m I n t e r - c o n t i n e n t a l a t B a n g k o k 

b a l a n c e s m o d e r n c o n v e n i e n c e s w i t h o u t c o m 

p r o m i s i n g l o c a l t r a d i t i o n a n d c u s t o m . " ' M o d e r n ' 

a r c h i t e c t u r e is b r u t a l l y u n c o m f o r t a b l e t h e r e , " 

says t h e h o t e l ' s a r c h i t e c t , j o s e p h S a l e r n o . " T h e 

c u l t u r e o f T h a i l a n d is p r e t t y m u c h i t s o w n . H o w 

m u c h o b e i s a n c e s h o u l d t h e h o t e l m a k e t o i t s 

c u l t u r a l t r a d i t i o n ? I t r i e d t o a v o i d t h e s u p e r f i c i a l 

r e m i n d e r s , t o m a k e as d i r e c t a r e s p o n s e t o a n 

e x i g e n t c l i m a t e as I c o u l d . T h e s y m m e t r y o f a r 

r a n g e m e n t a n d t h e 3 0 - d e g - 6 0 d e g a n g l e s a r e p u r e 

T h a i , h o w e v e r . " T h e r e f l e c t i n g p o o l is a f a m i l i a r 

T h a i d e v i c e , b u t h e r e i t is a f l o o d c o n t r o l m e a s 

u r e as w e l l . S h a d e is t h e g r e a t l u x u r y i n t h i s 

c l i m a t e . T h e m a i n b u i l d i n g r o o f o v e r h a n g s t h e 

g l a s s a l l a r o u n d . G u e s t b u i l d i n g r o o f s a r e u m 

b r e l l a s o v e r t h e s t r u c t u r a l r o o f . C o r e m e c h a n i c a l 

s y s t e m s a r e u n d e r t h e s e r v i c e s i d e o f t h e m a i n 

b u i l d i n g . M a t e r i a l s a r e l o c a l t i l e i n s e v e r a l c o l o r s 

( p u r p l e , r e d , o r a n g e ) o n r o o f s ; p l a s t e r o n l o c a l 

b l o c k f o r w a l l s ; t e a k f o r m i l l w o r k , s u n b a f f l e s 

a n d g u e s t b u i l d i n g r o o f s t r u c t u r e . 
o so «o r 
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A RESORT HOTEL 

ON A HAWAIIAN ISLAND 

By George J. Wimberly, F.A.I.A. 
Wimberly, Whisenand, Allison & long, Architects 

The m a i n p r o b l e m in d e s i g n i n g overseas resor t ho te ls has 

b e e n , in m y e x p e r i e n c e , t o c o n v i n c e the o w n e r s and o p e r a t o r s 

that t he i r ho te ls s h o u l d f i t t he c o u n t r y in w h i c h they are b u i l t 

and tha t t hey s h o u l d n o t s i m p l y r e p r o d u c e (o f ten bad ly ) s o m e 

states ide h o t e l . The re are a l ready t o o m a n y o f t h e s e — p h e n o m 

ena l l y successfu l , u n f o r t u n a t e l y , d u e pa r t l y to the t o u r i s m ex

p l o s i o n , pa r t l y t o the o p e r a t o r s ' i n t e r n a t i o n a l b o o k i n g c a p a b i l 

i t y , a n d pa r t l y t o t h e lack o f o t h e r a c c o m m o d a t i o n s nea rby . 

But o u r expe r i ence in H a w a i i and t he Paci f ic c o u n t r i e s has 

c o n v i n c e d us tha t ho te ls w h i c h are b u i l t o f local mater ia ls , 

w h i c h f i t i n t o the landscape , and w h i c h i d e n t i f y w i t h t he 

c o u n t r y in w h i c h they are l o c a t e d , can be b u i l t f o r less m o n e y , 

and w i l l c o m m a n d h i g h e r rates and greater o c c u p a n c y . 

The ho te l in a f o r e i g n c o u n t r y mus t , o f course , o f f e r t h e 

same c o n v e n i e n c e s and m o d e r n amen i t i es tha t these states ide 

ho te ls d o , b u t t he b u i l d i n g s d o n o t need to l o o k l i ke stacks 

o f g igan t i c shoe boxes. T o c o n v i n c e t he loca l o w n e r s o f th is 

is usua l ly d i f f i c u l t a n d s o m e t i m e s imposs ib l e . I t is sometimes 

— b u t n o t a l w a y s — p o s s i b l e t o pe rsuade i n t e r n a t i o n a l o p e r a 

tors t ha t th is is also cheape r , b u t dec is ions are usual ly m a d e 

at U.S. head o f f i ces and are based o n u n f a m i l i a r i t y . 

Re levance a n d p r u d e n c e s h o u l d f a v o r t h e use o f l oca l 

mater ia ls and p r o d u c t s . It does n o t seem log i ca l , in a c o u n t r y 

T h e K o n a H i l t o n o n t h e K o n a c o a s t 

o f t h e " b i g i s l a n d " , H a w a i i , i s i n 

t h e c e n t e r o f a r e s o r t a r e a . I t s 1 9 0 

r o o m s a r e l o c a t e d o n s e v e n f l o o r s , 

a n d a l l h a v e d r a m a t i c v i e w s a l o n g 

t h e c o a s t , t o t h e m o u n t a i n s o r o v e r 

t h e v i l l a g e o f K a i l u a . T h e c u r v i n g 

t o w e r s a t e a c h e n d e n c l o s e s t a i r s , 

a n d d e r i v e t h e i r s h a p e f r o m l o c a l 

t r a d i t i o n . T h e h o t e l l o b b y is o p e n , 

t h a n k s t o t h e w a r m , d r y c l i m a t e ; 

a c u r v i n g p r o m e n a d e l e a d s f r o m i t 

t o a g r o u p o f s h o p s . 

w h e r e a fa rmer ' s house o f b r i c k and s tone w i t h p las te red wa l l s 

and t i le r o o f costs th ree do l l a rs a square f o o t , t o b u i l d tou r i s t 

ho te ls at $25 a square f o o t . M o d e r n p l u m b i n g , e l ec t r i c i t y a n d 

air c o n d i t i o n i n g d o n o t m a k e tha t m u c h d i f f e r e n c e in cost . 

As ho te ls w h i c h c o m b i n e m o d e r n c o n v e n i e n c e s , p r o p e r 

o p e r a t i o n and loca l b u i l d i n g prac t ices b e c o m e m o r e c o m m o n , 

inc reas ing n u m b e r s o f k n o w l e d g e a b l e t rave lers w i l l p a t r o n i z e 

t h e m at l uxu ry rates, l eav ing the e x p e d i e n t l y b u i l t s tacked boxes 

to l o w - c o s t t o u r o p e r a t o r s — a n d ho te l b u i l d i n g s o n f o r e i g n soi l 

w i l l aga in b e c o m e a r c h i t e c t u r e . 

K O N A H I L T O N H O T E L , K o n a , H a w a i i . A r c h i t e c t s : Wimberly, Whisenand, 

Allison and Tong; a r c h i t e c t u r a l c o n s u l t a n t : Joseph Rosenthal; s t r u c t u r a l 

e n g i n e e r s : lohn E. Mackel and Associates; m e c h a n i c a l e n g i n e e r : United 

Air Conditioning Corp.; p l u m b i n g e n g i n e e r s : H.D.H. Mechanical Design

ers, Inc.; e l e c t r i c a l e n g i n e e r : Michael J. Carris and Associates; l a n d s c a p e 

c o n s u l t a n t s : Makihi Nursery; b u i l d e r s : Monro, Burns and Jackson Brothers. 
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ARCHITECTURAL ENGINEERING 
S P E C I A L R E P O R T N O . 7 

The practical considerations 
in designing audio-visual facilities 

By Raymond H. Wadsworth 

The author, a professional e n g / n e e r , is associate 

and senior engineer with the firm of IHubert 

Wilke, Communications Facilities Consultant. 

His experience with this firm and previously 

has involved the design of over 200 audio

visual systems. Among some of the more recent 

that he has been involved with for the Wilke 

firm are installations for Standard Oil of New 

Jersey, Eastman Kodak, NASA, Cornell Univer

sity Medical Center, Pace College, the adver

tising agency Doyle Dane Bernbach, and the 

Philadelphia school system. 

I n t h e f e r m e n t n o w g o i n g o n i n a u d i o - v i s u a l c o m m u n i c a t i o n s , m u c h o f t h e 

a t t e n t i o n has c e n t e r e d o n t h e n e w a n d u n t a p p e d p o t e n t i a l s o f t h e v a r i o u s 

m e d i a i n r e l a t i o n t o v a r i o u s n e e d s — w h e t h e r t h e y b e e d u c a t i o n , c o m m e r c e 

o r e n t e r t a i n m e n t . I t is n o t s u r p r i s i n g , t h e r e f o r e , t h a t o c c a s i o n a l l y s o m e o f t h e 

t e c h n i c a l a s p e c t s o f a u d i o - v i s u a l s y s t e m s g e t n e g l e c t e d . T h i s is u n f o r t u n a t e , 

b e c a u s e m a n y o f t h e t e c h n i c a l c o n s i d e r a t i o n s a r e a c t u a l l y d e s i g n p a r a m e t e r s . 

T o c i t e o n e e x a m p l e , t h e t y p e a n d s i z e o f s c r e e n has a c o n s i d e r a b l e e f f e c t o n 

h o w m a n y p e o p l e c a n v i e w i t u n d e r o p t i m u m c o n d i t i o n s . A n o t h e r is t h e 

s p a t i a l a r r a n g e m e n t o f e q u i p m e n t f o r r e a r - s c r e e n p r o j e c t i o n . I f p r o v i s i o n s 

a r e m i n i m a l , p e r f o r m a n c e w i l l s u f f e r . I f t h e y a r e less , t h e n s o m e e q u i p m e n t 

m a y n o t b e a b l e t o b e u s e d a t a l l . T h e a r e a o f t e c h n i c a l c o n s i d e r a t i o n s is 

t h e m e t i e r o f t h e a u t h o r , w h o has h a d m a n y y e a r s o f e x p e r i e n c e i n e l e c t r o 

m e c h a n i c a l - o p t i c a l d e s i g n a n d as a n a u d i o - v i s u a l s p e c i a l i s t . I n t h i s a r t i c l e h e 

d i s c u s s e s t h e s e t e c h n i c a l c o n s i d e r a t i o n s a n d r e l a t e s t h e m t o a c t u a l a p p l i c a 

t i o n . H e a l s o g i v e s c o n v e n i e n t - t o - u s e d e s i g n d a t a f o r d e t e r m i n i n g s p a c e r e 

q u i r e m e n t s o f a u d i o - v i s u a l f a c i l i t i e s . 

A u d i o - v i s u a l systems t oday cove r a t re 
m e n d o u s g a m u t . C o m p o n e n t s i n c l u d e 
e v e r y t h i n g f r o m the s imp le , i nexpens ive 
s l ide p r o j e c t o r t o t he c o m p l e x and ex
pens ive p r o j e c t i o n e q u i p m e n t used fo r 
p r o j e c t i n g v i d e o images. P ro j ec t i on sys
tems , t he m a i n area o f c o n c e r n in th is 
a r t i c l e , p r o b a b l y pose the mos t p r o b l e m s 
fo r the a r c h i t e c t — b e c a u s e every s i t ua t i on 
is d i f f e ren t . The m a t t e r o f carrels f o r self-
i n s t r u c t i o n w i t h va r ious aud io -v i sua l d e 
v ices such as TV, c a t h o d e ray t u b e , tape 
reco rde rs , d ia l -access re t r ieva l a n d t he 
l i ke is st i l l a n o t h e r sub jec t . In these cases 
m a n y o f t he t echn i ca l cons ide ra t i ons 
have a l ready been reso lved by the m a n u 
fac tu re r o f t he e q u i p m e n t . 

A ve ry i m p o r t a n t p r o b l e m fo r the 
a rch i t ec t is t o k n o w exact ly w h a t the 
aud io - v i sua l f ac i l i t y wan ts t o be in t he 
f i rst p lace . These fac i l i t ies s h o u l d be c o m 
p l e t e e n o u g h fo r t he c l ien t ' s real needs, 
b u t n o t so e l abo ra te tha t e q u i p m e n t goes 
u n u s e d , o r c a n n o t be used because per 
sonne l are n o t ava i lab le to o p e r a t e i t . But 

mos t i m p o r t a n t l y , t he systems the fac i l i t y 
does have s h o u l d be capab le o f o p e r a t 
i ng at t o p m o s t p e r f o r m a n c e . T h e des ign 
pa ramete rs tha t g o v e r n th is p e r f o r m a n c e 
are t he real sub jec t o f th is a r t i c le . 

Front projection: where it started 
and where it is used today 
Front p r o j e c t i o n has t r a d i t i o n a l l y " b e 
l o n g e d " in theaters and a u d i t o r i u m s . 
There are n o tasks to be p e r f o r m e d by 
the v i e w e r , such as ve rba l p a r t i c i p a t i o n 
o r n o t e t a k i n g . M o s t o f the t i m e he is a 
passive observer , f ree to relax and be 
e n t e r t a i n e d o r b e c o m e e m o t i o n a l l y i n 
v o l v e d . 

Large screen t echn iques a t t e m p t i n g 
to i n v o l v e an a u d i e n c e in a s ight and 
s o u n d e x p e r i e n c e are na tu ra l f r o n t p r o 
j e c t i o n s i tua t ions . The advan tage o f the 
resu l t i ng l o n g - t h r o w l igh t b e a m ove r t he 
heads o f large aud iences a l l o w s w i d e 
p i c tu res to reach the screen w i t h o u t d is 
t o r t i o n . C u r v e d screens create scene 
w r a p - a r o u n d , and here again the p r o -
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j e c t i o n dev ices mus t be p laced o n the 
a u d i e n c e s ide o f the screen. 

T h e C ine rama process typ i f ies th is 
t e c h n i q u e . He re a c u r v e d screen, measur 
i ng s o m e 50 f t across, curves in a c i r 
cu la r arc w i t h a c h o r d - t o - a r c d i s tance o f 
17 f t . Th ree f r o n t screen p r o j e c t o r s are 
used t o s h o w s i m u l t a n e o u s e d g e -
m a t c h e d images t h r o u g h spec ia l l y d e 
s igned o p t i c a l systems ( f igure 2). 

M o s t theaters t oday are e q u i p p e d 
w i t h f r o n t p r o j e c t i o n screens 50 per cen t 
w i d e r than the s tandard m o v i e screen o f 
15 years ago ( f igure 1). 

Bo th op t i ca l and a rch i t ec tu ra l c o n 
s idera t ions m a k e the f r o n t screen p r o j e c 
t i o n necessary w h e r e c o n t i n u o u s w i d e o r 
c u r v e d screens are used. If a rear-screen 
p r o j e c t i o n system w e r e b e i n g c o n s i d e r e d 
f o r such an i ns ta l l a t i on , the space n e e d e d 
b e h i n d the screen to a c c o m m o d a t e l o n g 
beams o f l i gh t w o u l d be p r o h i b i t i v e . 
Fur ther , cu rved screens w i t h rear p r o 
j e c t i o n w o u l d n o t p r o d u c e g o o d image 
q u a l i t y at the ex t r eme sides o f w i d e p i c 
tures and g o o d a u d i e n c e v i e w i n g angles 
c o u l d n o t exist. 

For ce r ta in specia l e f fects , such as 
the p r o j e c t i o n o f images o n t o a h o r i z o n 
tal screen at f l o o r l eve l , as was d o n e at 
Laby r in th d u r i n g Expo 67 , a r ea r -p ro j ec 
t i on system w o u l d o b v i o u s l y n o t be p rac 
t i ca l , and f r o n t screen p r o j e c t i o n b e 
comes an abso lu te necessi ty. 

Front projection gives the "best" images 
for judging film quality 
The inc reas ing p r o d u c t i o n o f t e lev i s ion 
c o m m e r c i a l s and n e w s p r i n t m e d i a a d 
ve r t i s i ng has c rea ted need f o r e x p a n d e d 
agency sc reen ing capab i l i t i es . A d v e r t i s 
i ng agencies use the i r sc reen ing fac i l i 
t ies fo r v i e w i n g w o r k p r in ts , j u d g i n g 
i m a g e and s o u n d qua l i t y , and f o r c l i e n t 
p resen ta t ions . It is i n te res t ing to n o t e 
tha t m o s t agency screen ings take p lace 
in ra ther smal l r o o m s , v i e w e d by a 
g r o u p o f f r o m 4 to 12 persons and i n 
va r i ab l y use f r o n t p r o j e c t i o n . 

Front p r o j e c t i o n systems fo r thea
ters and sc reen ing r o o m s i m p l y , o f 
cou rse , t he use o f no ise - i so la ted b o o t h s 
o r p r o j e c t i o n r o o m s fo r h o u s i n g t he 
o p e r a t o r and the e q u i p m e n t . 

A d v e r t i s i n g sc reen ing r o o m s p r o b 
ab ly have the h ighest e q u i p m e n t cost 
per sq f t o f p r o j e c t i o n s c r e e n — p e r h a p s 
$100,000 w o r t h o f p r o j e c t i o n e q u i p 
m e n t — p o u r i n g its o u t p u t l i gh t beams 
o n t o a f r o n t screen o n l y 52 i n . w i d e . 
The system is cos t ly , n o t because i t is 
f r on t - sc reen , b u t because the q u a l i t y is 
t he h ighes t o b t a i n a b l e , and t he acces
sor ies (such as c o l o r te lev is ion t rans
m iss ion , v i d e o t a p e m a c h i n e and TV 
m o n i t o r s ) are ex t r eme l y cost ly . It is n o t 
expens ive mere l y because o f f r o n t -
screen p r o j e c t i o n ( f igure 4) . 



Schools had 'Instant'' audio-visual 
with front screen 
W i t h the ear ly i n t r o d u c t i o n o f t he p o r t 
a b l e 1 6 m m m o t i o n p i c t u r e p r o j e c t o r t o 
the schoo l ma rke t , a n d w i t h t h e increas
i ng ava i l ab i l i t y o f e d u c a t i o n f i l m s , f r o n t 
p r o j e c t i o n o f 1 6 m m m o v i e s b e c a m e ex
t r eme l y p o p u l a r in schoo ls . 

The same s i t ua t i on he ld t r ue fo r s l ide 
p r o j e c t o r s and f i l m s t r i p dev ices . A n ex
p e n d i t u r e o f $100 t o $300 resu l ted in an 
e x t r e m e l y f l ex i b l e and p o r t a b l e f r on t 
p r o j e c t i o n capab i l i t y . The fac t tha t f r o n t 
p r o j e c t i o n b e c a m e so p r e d o m i n a n t in 
e d u c a t i o n a l use d o e s n o t i m p l y t ha t th is 
p r o j e c t i o n m e t h o d is necessar i ly i dea l , 
b u t that i t is s i m p l e and i nexpens ive . 

The use o f f r o n t screen p r o j e c t i o n in 
t he c lass room w i l l , o f cou rse , c o n t i n u e 
as an e x t r e m e l y usefu l a n d e x p e d i e n t 
m e t h o d o f sc reen ing 1 6 m m as w e l l as 
s u p e r - 8 m m f i lms . The n e w e r t e c h n i q u e s , 
h o w e v e r , d e m a n d a m o r e c o m p r e h e n 
sive aud io - v i sua l e n v i r o n m e n t , w h e r e 
the m e d i a m o r e a p p r o p r i a t e l y sui t n e w 
e d u c a t i o n a l processes. N e w t e a c h i n g a p 
proaches have e n c o u r a g e d the use o f 
rear screen p r o j e c t i o n . 

Rear screen projection: where it started, 
and where it is used today 
Rear screen p r o j e c t i o n d i d n o t ge t its 
start in th is c o u n t r y un t i l t he ear ly 1940s, 
b u t had been used in Europe s o m e 20 
years ear l ie r . A l t h o u g h its use was shor t 
l i ved in the newsree l theaters tha t p r o 
m o t e d i t , its advantages began to f i n d 
r e c o g n i t i o n t h r o u g h o u t the va r ious gov 
e r n m e n t agenc ies , and by 1960 the re 
w e r e s o m e 200 rear-screen ins ta l la t ions 
in m i l i t a r y posts across t he c o u n t r y . 

The rear-screen t e c h n i q u e was i dea l 
ly su i t ed to t he m i l i t a r y ' s needs t o d i sp lay 
al l k inds o f i n f o r m a t i o n , us ing r a n d o m 
access s l ide p r o j e c t o r s , 1 6 m m m o v i e 
p ro j ec to r s , o v e r h e a d p r o j e c t o r s , a n d 
te lev is ion p ro j ec to r s . The b r i e f i n g r o o m s 
c o n t a i n e d e l abo ra te rear screen systems 
w i t h al l p r o j e c t i o n dev ices w i r e d f o r re
m o t e c o n t r o l f r o m a c o m m a n d p o s i t i o n 
w i t h i n t he v i e w i n g area. M u l t i p l e image 
techn iques w e r e f i rst used in these 
r o o m s : a large key i m a g e was p r o j e c t e d 
a l o n g w i t h several a d j a c e n t sma l le r 
images t o s u p p l e m e n t the large o n e . 

In o t h e r ins tances, o n e p r o j e c t o r 
m i g h t p r o j e c t an ove r l ay o r g r i d p a t t e r n , 
w h i l e o n e o r m o r e data p r o j e c t o r s super 
i m p o s e d data f r o m c o m p u t e r i z e d g e n 
erators ( f igure 5). 

Br ief ings c o u l d b e c o n d u c t e d in 
p r o p e r l y l i g h t e d in te r io rs and t h e v i e w 
ers w e r e ab le t o take no tes , o p e r a t e 
e q u i p m e n t , m o v e a b o u t , and d o o t h e r 
tasks r e q u i r i n g m o r e l i g h t t h a n is ava i l 
ab le in a d a r k e n e d r o o m us ing f ron t 
p r o j e c t i o n . 

As the c o n c e p t o f to ta l g r o u p c o m 

m u n i c a t i o n s caugh t o n , i t was na tu ra l 
tha t i t s h o u l d spread to schoo ls , un i ve r 
sit ies, and c o m m e r c i a l and indus t r i a l o r 
gan iza t i ons , f o r in each o f these uses 
t he u n d e r l y i n g needs are the s a m e — t o 
c o m m u n i c a t e . 

Rear-screen projection has advantages 
for the modern corporate meeting room 
Such r o o m s are t oday ' s i ndus t r i a l 
c o u n t e r p a r t t o t he m i l i t a r y b r i e f i n g 
r o o m . S e l d o m longer than 40 f t , t hey 
are i dea l l y su i ted to rear screen systems 
to h a n d l e the p r o j e c t i o n o f al l v isua l m a 
ter ia ls ( f igure 6) . 

B r i l l i an t images can be s h o w n in 
n o r m a l r o o m l i g h t ; t he o n l y res t r i c t i on 
is tha t l i gh t pa t te rns s h o u l d be d i r e c t e d 
d o w n , and sh ie lded f r o m i l l u m i n a t i n g 
the screen. 

W i t h p r o j e c t o r s loca ted b e h i n d t he 
screen, n o l i gh t beams cross t he r o o m , 
n o s h a d o w s are cast by h a n d - h e l d 
po i n t e r s o r p e o p l e , and w i n d o w s n e e d 
n o t be l i g h t - t i g h t . 

The o v e r h e a d p r o j e c t o r , h o w e v e r , 
does n o t l end i tsel f to rear p r o j e c t i o n 
because i t is pu rpose l y des igned t o 
p e r m i t the lec tu re r t o face his a u d i e n c e , 
to p r o j e c t o v e r his head t o a screen l o 
ca ted b e h i n d h i m , and t o le t h i m w r i t e 
o n an acetate over lay . 

A l l o f today 's a d v a n c e d d i sp lay d e 
v ices, i n c l u d i n g such n e w c o m e r s as t he 
e lec t r i c b l a c k b o a r d s , c a t h o d e ray t u b e 
d isp lays , p r o j e c t e d g raph ics , etc. , w i l l 
p r o b a b l y n o t d i sp lace the t i m e - h o n o r e d 
o v e r h e a d p r o j e c t o r , ne i t he r w i l l a rear 
screen system rep lace a ro l l d o w n o r 
p o r t a b l e f r o n t sc reen. 

Rear screen ties in with 
new teaching methods in schools 
The re is a g r o w i n g t rend t o w a r d e q u i p 
p i n g several areas i n a schoo l c o m p l e x 
w i t h p e r m a n e n t aud io -v i sua l systems. 
For e x a m p l e , i t is n o t u n c o m m o n to f i n d 
n e w schoo ls w i t h as many as a d o z e n 
areas e q u i p p e d f o r rear screen systems. 
These systems p r o v i d e f o r the rear 
screen p r o j e c t i o n o f al l p o p u l a r m e d i a , 
as w e l l as f r o n t screen use o f t he ove r 
head p r o j e c t o r and te lev is ion p r o j e c t o r . 
The spaces are des igned f o r g o o d v i e w 
i n g and l i s ten ing , and usual ly i n c l u d e 
t i e red seat ing so t h a t t a b l e - t o p d e m o n 
s t ra t ions can be seen c lear ly . Seat ing ar
rangemen ts vary , b u t mos t a l l are ar
ranged t o p r o v i d e fo r s tuden t d iscuss ion 
and p a r t i c i p a t i o n ( f igure 7). 

The use o f te lev is ion camera p i c k 
u p , o r p r o v i s i o n fo r its ear ly f u t u r e use, 
is a necessary fea tu re o f every n e w sys
t e m . Easy-to-see b l o w u p s o f m i c r o s c o p e 
s l ides, d o c u m e n t s , e x p e r i m e n t s a n d such 
are v i e w e d o n T V m o n i t o r s l o c a t e d 
t h r o u g h o u t the r o o m , o r o n t he large 
f r o n t screen v ia the te lev is ion p r o j e c t o r . 

Rear screen p r o j e c t i o n o f t e lev i s ion s ig
nals, us ing t he same te lev i s ion p r o j e c 
tor , is a lso p rac t i ca l , a n d several schoo ls 
e m p l o y th is m e t h o d w h e r e the space ex
ists b e h i n d the screen. The image is re
versed e l ec t r on i ca l l y and n o m i r r o r is 
r e q u i r e d . 

C h a l k b o a r d s are st i l l in d e m a n d as 
a v isua l a i d , a n d are usual ly a r ranged t o 
s l ide in f r o n t o f the rear screen aper 
t u r e , o r t o o c c u p y t he space b e l o w a 
h i g h - m o u n t e d screen. 

B e h i n d the screen are usual ly sev
eral p r o j e c t o r s , s o m e o n f i xed tables o r 
shelves, o the rs o n s l i d ing tab le tops , a l 
l o w i n g the " m u l t i - p l e x i n g " o f t w o o r 
th ree d i f f e r e n t p r o j e c t i o n dev ices o n 
screen center . D u a l screen images are a 
c o m m o n l y used f o r m a t , w i t h equa l size 
ad jacen t images. 

A l t h o u g h the re is n o ru le tha t says 
rear screen c a n n o t be used w h e n the re 
are m o r e than a ce r ta in n u m b e r o f v i e w 
ers, it mus t be r e m e m b e r e d that rear 
screen systems excel w h e n used in 
t each ing s i tua t ions , and t he capac i t y o f 
the t yp ica l l ec tu re hal l is l i m i t e d b y the 
size o f s t u d e n t b o d y engaged i n l e a r n 
ing at o n e t i m e , and no t by i nab i l i t y o f a 
rear screen t o serve a large a u d i e n c e . 

A n i n te res t i ng para l le l t o the p o r t 
ab le f r o n t screen o p e r a t i o n is the use o f 
w h a t is best desc r i bed as a m o b i l e rear 
screen system. It consists o f a ra ther 
large box o n w h e e l s , t he f r o n t o f w h i c h 
con ta ins a rear sc reen, a b o u t 48 i n . w i d e 
b y 36 i n . h i g h ( f igure 18) , and a space be 
h i n d the screen fo r p r o j e c t o r m i r r o r s fo r 
us ing " f o l d e d o p t i c s " t o save space, and 
necessary a u d i o e q u i p m e n t . A l t h o u g h 
the advantages o f l i gh t s -ou t use, m o b i l 
i ty , f l ex i b i l i t y , are al l plusses, the re st i l l 
r ema ins the in i t ia l cost o f t he cab ine t , 
w h i c h may be as h igh as $1,500. 

Screens: How the front screen 
works to achieve optimum reflectance 
The ab i l i t y o f a screen to re f lec t l i gh t 
d e p e n d s u p o n several fac to rs , such as 
c o l o r , tex tu re , p a t t e r n , mate r ia l a n d 
ang le o f m o u n t i n g . If an observe r v i ews 
an i m a g e re f l ec ted f r o m the cen t ra l 
p o r t i o n o f the screen, he w i l l see i t 
w i t h a b r igh tness d e p e n d e n t u p o n his 
angu la r p o s i t i o n re la t ive t o t he screen. 

F igure 8 shows a p l o t o f t he w a y 
th ree d i f f e r e n t k i nds of f r o n t screens 
re f lec t l i gh t f r o m the p r o j e c t o r . The 
ve r t i ca l l i ne scale shows the a m o u n t 
o f l i gh t r e f l ec ted re la t ive t o a s tanda rd 
m a t t e w h i t e sur face w h i c h has the 
p r o p e r t y o f re f l ec t i ng a l m o s t 100 per 
c e n t o f the l i gh t it rece ived f r o m the 
p r o j e c t o r in a pe r f ec t l y d i f f used p a t t e r n , 
so tha t any observe r may see the i m a g e 
w i t h e q u a l b r igh tness n o m a t t e r w h e r e 
he sits. 

C o m m e r c i a l w h i t e m a t t e screens d o 
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n o t q u i t e ach ieve such p e r f e c t i o n ; h o w 
ever , the i r charac ter is t i c cu rve is r e m a r k 
ab l y f lat . F igure 8(b) shows tha t , at angles 
o f v i e w o f 50 degrees o f f cen te r , t he 
screen is st i l l r e f l ec t i ng a l m o s t as m u c h 
l igh t as it d i d o n center . Such a screen 
p e r f o r m a n c e may seem idea l , and it is 
in s i tua t ions w h e r e the a u d i e n c e fans o u t 
in a w i d e arc and w h e r e the p r o j e c t o r has 
n o d i f f i c u l t y i l l u m i n a t i n g t he to ta l screen. 

In thea te r p r o j e c t i o n , espec ia l l y 
s ince the a d v e n t o f the w i d e screen, 
image br igh tness r e q u i r e m e n t s have i n 
creased, a n d ava i lab le p r o j e c t o r l i gh t 
o u t p u t s n e e d an assist f r o m t h e p r o j e c 
t i o n screen. 

The pear l l en t i cu la r sc reen, w h o s e 
charac te r is t i c re f lec tance cu rve is s h o w n 
in Figure 8(a) , is today 's answer t o the 
idea l screen p r o b l e m . A t angles o f v i e w 
o f 50 degrees o f f cen te r i t s t i l l re f lec ts 
al l the l i gh t i t receives f r o m the p r o j e c 
t o r ; a n d , at lesser angles, i t ac tua l l y 
increases t he re f l ec ted l i gh t b y a fac to r 
o f up to 1.6 at cen te r p o s i t i o n . The 
l igh t " g a i n " f o r any o t h e r ang le m a y be 
read f r o m the char t . 

A t f i rst it w o u l d appear tha t the 
screen is ab le t o m a n u f a c t u r e l igh t , b u t 
th is is n o t so. H i g h cen t ra l l i gh t gains 
are o f fse t by e x t r e m e l y l o w gains o f the 
w i d e r angles o f v i e w . 

T h e c r i te r ia o f an idea l screen are 
tha t it be ab le t o c o n f i n e its l o w gain 
re f lec tance t o those areas tha t are o u t 
s ide o f t he usab le ang le o f o b s e r v a t i o n 
and tha t w i t h i n the usefu l area t he ga in 
is n o t t o o h igh at screen center . 

F igure 8(c) i nd i ca tes t h e h i g h l y 
specu lar na tu re o f the c o m m o n b e a d e d 
screen. A n observe r o n cen te r sees an 
image tha t re f lec ts ove r four times as 
much light as i t receives f r o m the p r o 
jec to r . Such a screen is n e e d e d f o r l iv 
i n g r o o m s h o w i n g o f 8 m m mov ies 
w h e r e a smal l g r o u p may sit p rac t i ca l l y 
o n sc reen-center . The p r o n o u n c e d l igh t 
f a l l - o f f at v i e w i n g angles a b o v e 20 d e 
grees f r o m cen te r render th is screen 
unusab le fo r thea te r p r o j e c t i o n . 

T h e l i gh t re f lec tances s h o w n i n 
f igures 8(a) and 8(b) are f o r p e r f o r a t e d 
screens. Thea te r screens are usual ly per 
f o ra ted w i t h smal l ho les a l i t t l e larger 
than 3 / 6 4 i n . , spaced o n 'A i n . centers 
in s taggered rows . This p e r m i t s s o u n d 
t o be p r o j e c t e d t h r o u g h the screen 
f r o m b e h i n d , so that the i l l us ion o f 
" s c r e e n s o u n d " is p rese rved . 

Seating plan affected by viewing 
angle as well as screen-brightness 
O n c e the charac ter is t ics o f a screen are 
k n o w n , the v i e w i n g g e o m e t r y may be 
es tab l i shed . The v i e w i n g g e o m e t r y is 
d e f i n e d s i m p l y as t he h o r i z o n t a l and 
ver t i ca l enve lopes o f g o o d a u d i e n c e 

s ight l ines. In the case o f the m a t t e 
sc reen, f i gu re 8(b) ind ica tes tha t the 
screen c o u l d be v i e w e d f r o m a p o s i t i o n 
60 d e g o f f cen te r and st i l l re f lec t an 
image a l m o s t as b r i g h t as t h e n o r m a l 
o n cen te r image . A n o t h e r fac to r , h o w 
ever, is pe rspec t i ve . W h e n scenery is 
v i e w e d , f o r e x a m p l e , t he observe r is 
n o t d i s t u r b e d by t he f o r e s h o r t e n i n g o f 
t r ue l eng th d is tances caused b y angu la r 
v i e w i n g o f t he screen s ince t he o r i g i n a l 
scene a p p e a r e d in pe rspec t i ve t o t he 
eye. But , if t he sub jec t is a p e r s o n , o r a 
c i r c le , such as m i g h t o c c u r in an e d u 
ca t i ona l f i l m o r s l i de , t h e n i t is d i s t u r b 
i ng t o see t he i m a g e d i s t o r t e d . T h u s a 
pe rson w o u l d appear ta l ler and t h i n n e r , 
and a c i rc le b e c o m e s an e l l i pse . 

The m a x i m u m a m o u n t o f h o r i z o n t a l 
d i s t o r t i o n t h a t n o r m a l l y can b e t o l e r a t e d 
is a b o u t 40 per cen t , and th is w o u l d be 
e q u i v a l e n t t o v i e w i n g a c i rc le at 50 d e g 
o f f n o r m a l axis ( f igure 11) . 

The m a x i m u m usefu l ang le o f v i e w 
f o r f r o n t screens m a y n o w be taken as 
50 d e g e i t he r s ide o f t he cen te r n o r m a l . 
The pear l l en t i cu la r screen charac te r is t i c 
o f f i g 8(a) shows tha t th is screen has 
un i t y ga in at t he ex t remes o f the usefu l 
v i e w i n g ang le , w i t h a u n i f o r m b u i l d u p 
o f ga in t o a b o u t 1.6 at cen te r . T h e 
absence o f a b r i g h t peak at cen te r , such 
as occu rs w i t h t he b e a d e d screen o f 
f ig 8(c) , insures tha t t he v i e w e r w i l l see 
a fa i r ly u n i f o r m i m a g e br igh tness . The 
screen ac tua l l y ref lects a p p r o x i m a t e l y 
o n e - t h i r d m o r e l i gh t at t h e cen te r than 
it does f r o m a 50 d e g observe r p o s i 
t i o n , b u t s ince the eye sees l o g a r i t h 
m ica l l y , t he a p p a r e n t screen b r igh tness 
d i f f e r e n c e is scarcely n o t i c e a b l e . If t he 
b r igh tness d i f f e r e n c e b e t w e e n cen te r 
screen and e d g e o f screen w e r e ac tua l l y 
th ree to o n e , t he eye w o u l d i n t e r p r e t 
th is as o n l y a d i f f e r e n c e o f 20 per cent . 

A good picture calls for 
a strong enough projector 
A l t h o u g h b o t h t he ma t te and pear l l e n 
t i cu la r screens can cove r a 100 d e g 
v i e w i n g sector , i t is o b v i o u s tha t t he 
l en t i cu la r screen p r o d u c e s a b r i g h t e r 
image , and thus makes a larger screen 
poss ib le w i t h a g i ven p r o j e c t o r l i gh t 
source . The par t p layed by t he p r o j e c 
to r in b e i n g ab le t o i l l u m i n a t e t he 
screen is n o w appa ren t . 

F igure 12 exp la ins tha t a b u n d l e o f 
l i gh t , say 400 l u m e n s , shaped by an 
a p e r t u r e t o a rec tangu la r b e a m , w i l l j us t 
cover a 4 f t by 5 f t screen 30 f t in f r o n t 
o f t he lens. The in tens i t y o f th is i l l u m i 
n a t i o n o n t he sc reen , o r t he i l l u m i n a t i o n 
pe r square f o o t , is averaged at 4 0 0 - ? - 2 0 = 
20 l u m e n s pe r sq f t o r 20 f o o t c a n d l e s . 

Screen " B " is t w i c e as far away . I t 
has f o u r t imes t he area, and conse 

q u e n t l y o n e - f o u r t h the l igh t i n tens i t y , o r 
5 fc. Ref lec ted l i gh t is measu red in f o o t -
l a m b e r t s — t h a t is l i gh t re f lec ted t o t he 
eye. If the screen is m a t t e w h i t e , f i g u r e 
8 (b ) , t hen at a v i e w i n g ang le o f , say, 30 
d e g , it ref lects .98 f o o t l a m b e r t s fo r each 
f o o t c a n d l e i t receives. O n l y w i t h m a t e 
rials tha t have t he p r o p e r t y o f p r o d u c i n g 
a l i gh t gain can the f o o t l a m b e r t va l ue o f 
re f l ec ted br igh tness be h i g h e r than the 
f o o t c a n d l e va lue at i n i t i a l i l l u m i n a t i o n . 

The len t i cu la r pa t t e rn (smal l c u p l i k e 
depress ions o r lenses e m b o s s e d in the 
v i ny l screen mater ia l ) are respons ib le 
fo r the l i gh t ga in in l en t i cu l a ted screen, 
each depress ion ac t i ng l i ke a t i n y a u t o 
m o b i l e head l i gh t . 

T o he lp the reader t o v i sua l i ze 
c o m m o n l y e n c o u n t e r e d l i gh t va lues , a 
n o r m a l l i gh t source in a thea te r p r o 
j e c t o r em i t s e n o u g h l u m e n s t o p r o d u c e 
15 f o o t l a m b e r t s f r o m a pear l l en t i cu la r 
sc reen, averaged ove r t he e n t i r e area. 
If t he screen is 20 f t w i d e and 8 f t 6 i n . 
h i g h , and has an average ga in o f 
1.3, t hen the p r o j e c t o r mus t e m i t 
2 0 X 8 . 5 X 1 5 - 1 - 1 . 3 = 1 9 5 0 l umens , o r say 
2 ,000 I m . 

The p r o j e c t o r s h o w n in f i gu re 12 , 
w h i l e ab le t o i l l u m i n a t e the 4 f t by 
5 f t screen w i t h 20 fc , w h i c h is ex
ce l l en t , is u n a b l e t o i l l u m i n a t e t he larger 
screen t o a sat is factory f o o t c a n d l e leve l . 
G o o d p rac t i ce requ i res 16 ± 2 f o o t 
lamber ts o f re f lec ted l i gh t f o r sat isfac
to ry v i e w i n g . Based o n un i t y ga in f o r a 
m a t t e sc reen, screen B of f i gu re 12 
w o u l d requ i re a l u m e n o u t p u t f r o m the 
p r o j e c t o r o f 8 f t by 10 f t X 16 = 1,280 
I m . 

S tandard l i gh t sources in 2 i n . b y 2 
i n . s l ide p r o j e c t o r s have a l u m e n o u t p u t 
o f s o m e 550 I m , and c o n s e q u e n t l y re
q u i r e h i ghe r in tens i t y l i gh t sources such 
as x e n o n , q u a r t z h a l o g e n , o r h igh w a t 
tage i ncandescen t lamps , i f large images 
are r e q u i r e d . 

The rear screen has a 
different brightness pattern 
The re are t w o ma in d i f f e rences b e t w e e n 
f ron t - sc reen p r o j e c t i o n systems and 
rear-screen systems. First, the screen 
mus t t r ansm i t ra ther than re f lec t t he 
p r o j e c t e d l i gh t , and second l y , sho r t 
focal l eng th lenses are usual ly r e q u i r e d 
to keep p r o j e c t o r t h r o w d is tances to a 
m i n i m u m , and thus conserve v a l u a b l e 
space b e h i n d the screen. Bo th o f these 
cons ide ra t i ons w o r k against o p t i m u m 
resul ts. 

I t is d i f f i c u l t t o p r o d u c e a t r ans lucen t 
screen mater ia l tha t can t r ansm i t l i gh t 
in a w i d e pa t te rn s imi la r t o the pear l 
l en t i cu la r f r o n t screen, w i t h g o o d u n i 
f o r m i t y . Fur ther , t he p r o j e c t o r l i gh t 
b e a m str ikes t he screen at a fa i r l y large 
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T W O SPECIAL TYPES OF FACILITIES: 
2. A MILITARY BRIEFING R O O M 

1. A SCREENING AND PRESENTATION R O O M , 

F i g u r e 4 : S c r e e n i n g a n d p r e s e n t a t i o n 

r o o m f o r a n a d v e r t i s i n g a g e n c y : o n e 

o f t h e m o s t e l a b o r a t e i n s t a l l a t i o n s 

u s i n g f r o n t s c r e e n p r o j e c t i o n . F l e x 

i b l e e q u i p m e n t c o m b i n e s 3 5 m m a n d 

1 6 m m f i l m a n d s l i d e p r o j e c t o r s w i t h 

c o l o r T V c a m e r a a n d c o n t r o l s . 

 

  
   

  
     

    
      

 

D U B B E R R E L A Y ^ O f ^ T l O N 
CONTROL ' 
BOX 

 
 
 
  

S o p h i s t i c a t e d r e a r s c r e e n p r o j e c t i o n 

e q u i p m e n t f o r N A S A c o n f e r e n c e 

r o o m ' s m u l t i p l e s c r e e n is m o u n t e d 

i n " s t o r i e s " o n t h r e e v e r t i c a l e l e 

v a t o r t a b l e s . R e m o t e c o n t r o l r a i s e s 

a n d l o w e r s s t o r i e s t o c e n t e r l i n e . T h e 

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

s i t i o n e d f o r o n e , t w o o r t h r e e i m a g e 

p r o j e c t i o n . 

F i g u r e 5 : M i l i t a r y b r i e f i n g r o o m : o n e 

o f t h e f i r s t m a j o r a p p l i c a t i o n s o f t h e 

r e a r s c r e e n t e c h n i q u e . C o m p l e x r e a r 

s c r e e n d e v i c e s f o r t h e p r o j e c t i o n o f 

m u l t i p l e i m a g e s a r e r e m o t e l y c o n 

t r o l l e d f r o m t h e l e c t e r n . P r o v i s i o n 

f o r c o m p u t e r c a l l - u p f r o m a v a s t 

s t o r e o f v i s u a l d a t a d i f f e r e n t i a t e s 

t h i s b r i e f i n g r o o m f r o m N A S A i n 

s t a l l a t i o n i n p h o t o s a b o v e . 
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TWO COMMON TYPES OF FACILITIES: 1. A COMPANY CONFERENCE R O O M , 2. S C H O O L LECTURE ROOM 
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C H A I R S 
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C O N T R O L 

F i g u r e 6 : T y p i c a l c o m p a n y c o n f e r 

e n c e r o o m i n c l u d e s t h r e e - p a r t r e a r 

s c r e e n w i t h a l t e r n a t e t w o - p a r t s c r e e n 

( d o t t e d ) , T V p i c k u p , a n d f l e x i b l e 

s e a t i n g . 

P L A N - S H O W I N G 3 - P A R T S C R E E N . W I T H A L T E R N A T E 2 - P A R T S C R E E N ( D O T T E D ) 

U N I T S L I D E S F O R W A R D W H E N N O T I N U S E 
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R e a r s c r e e n e q u i p m e n t f o r a t y p i c a l 

c o n f e r e n c e r o o m , t o p p h o t o , i n 

c l u d e s 1 6 m m m o v i e a n d s l i d e p r o 

j e c t o r . M i r r o r i n v e r t s m o v i e i m a g e 

f o r t r a n s m i s s i o n t h r o u g h s c r e e n . 

P a r t i c i p a n t i n a s e m i n a r , b o t t o m 

p h o t o , u s e s c h a l k b o a r d , w i t h s l i d e s 

p r o j e c t e d o n d u a l - i m a g e s c r e e n . 

R e a r p r o j e c t i o n b o t h p e r m i t s f u l l 

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

s h a d o w s . E q u i p m e n t c a n b e o p e r 

a t e d f r o m r e m o t e c o n t r o l p a n e l , 

l o w e r r i g h t . 

A U D I O 
R A C K 

- P U L L D O W N S C R E E N . 7 0 X 7 0 " I N M E T A L C O N T A I N E R . 

W T , 2 6 L B S . . W H I T E M A T T E F A B R I C 

F i g u r e 7 : T y p i c a l s m a l l s c h o o l l e c t u r e 

r o o m is e q u i p p e d w i t h r e a r s c r e e n 

a n d o v e r h e a d p r o j e c t i o n s y s t e m s . A 

d u a l i m a g e s c r e e n is u s e d . 



ang le at screen edges, d u e t o t he c lose 
p r o x i m i t y o f lens and sc reen . 

F igure 13 shows the p r o b l e m and 
c o m p a r e s f r o n t a n d rear -screen p r o j e c 
t i o n . N o t e tha t in (a), the 50 -deg ree 
l i m i t i n g v i e w i n g ang le has been taken 
f r o m the far s ide o f sc reen , ins tead o f 
f r o m screen cen te r . Th is assures tha t pe r 
spec t ive d i s t o r t i o n does n o t exceed 40 
d e g a n y w h e r e across the sc reen , n o t jus t 
in the cen te r . 

A n observe r seated at A requ i res 
the screen t o re f lec t t he e x t r e m e e d g e 
ray t h r o u g h an ang le o f a b o u t 42 d e g 
i n t o his eye . 

In (b ) , it is seen tha t the seat ing 
pa t t e rn c a n n o t a c c o m m o d a t e v i e w e r s u p 
t o t he l i m i t i n g d i s t o r t i o n ang le because 
t he screen is n o t ab le t o b e n d t he t rans
m i t t e d e d g e ray t h r o u g h an ang le o f 
m o r e than 60 d e g w i t h o u t los ing ex
cessive l igh t . 

F igure 9 s h o w s t h e resul ts o f a 
rear-screen charac te r is t i c l i gh t -ga in pa t 
te rn test. 

How rear screen compares with 
front screen 
T o s h o w h o w the t w o systems c o m p a r e , 
t he b r igh tness cu rve f o r a pear l l e n t i c u 
lar screen is d r a w n o n t he same g raph 
as tha t f o r a rear screen (Figure 10) . 
The curves s h o w t h a t : 

1 . The f r o n t screen is d e f i n i t e l y 
supe r i o r f o r a w i d e - s p r e a d a u d i e n c e u p 
to the l i m i t o f pe rspec t i ve d i s t o r t i o n . 

2 . T h e f r o n t screen g ives m o r e u n i 
f o r m l igh t d i s t r i b u t i o n ove r the m a x i 
m u m usable v i e w i n g ang le . 

3. T h e rear screen ( in b o t h h i g h 
and m e d i u m f o r m u l a t i o n s ) is c a p a b l e o f 
h igher gains ove r n a r r o w a u d i e n c e v i e w 
ing angles o f 25 deg each s ide o f cen te r 
than are the m e d i u m - and h i g h - g a i n 
f r o n t screens. 

W h i l e th is w o u l d seem to f avo r t he 
f r o n t sc reen, th is is n o t a lways t he case. 
If the e x t r e m e v i e w i n g angles d o n o t 
exceed 35 d e g f r o m the n o r m a l at t he 
far t h i r d o f t he screen, a n d al l t he a d 
vantages o f l i g h t s - o n use, n o screen 
shadows , e tc . , are d e s i r e d , t h e n t he rear 
screen is u n e x c e l l e d . 

Efficient room shapes consider 
characteristics of projection systems 
A rev iew o f m a n y recen t des igns f o r 
un ive rs i t y and schoo l l ec tu re hal ls and 
a u d i t o r i u m s shows tha t s o m e o f t he basic 
techn ica l aspects are f r e q u e n t l y ove r 
l o o k e d . Rear screen is used p r e d o m i n 
ant ly , because i t is so w e l l su i t ed to t he 
i ns t ruc t i ona l e n v i r o n m e n t , b u t the re is 
a t e n d e n c y t o o v e r e s t i m a t e t he ab i l i t y 
o f t he rear screen t o serve a w i d e ang le 
aud ience , and to d i s rega rd pe rspec t i ve 
d i s t o r t i o n . 

Par t icu lar ly , w h e n t h e p o p u l a r c lus 

ters o f a d j a c e n t hexagon -shaped lec tu re 
hal ls are used , seat ing a r rangemen ts 
favo r g r o u p d iscuss ion a n d l i ve d e m o n 
s t ra t i on , b u t d o n o t a l l o w fo r t he r e d u c 
t i o n in seat ing capac i t y w h e n the r o o m 
is to be used f o r screen v i e w i n g . W i t h 
hexagona l r o o m s , 40 per c e n t o f t he area 
w i l l be unusab le f o r v i e w i n g a s ing le 
image , a n d th is is inc reased t o 45 p e r 
c e n t w h e n dua l images are used s ide by 
side ( f igure 14) . 

D e s i g n i n g spaces f o r p r o p e r v i e w 
i n g o f p r o j e c t e d images, w h e t h e r f r o n t 
screen o r rear, is best d o n e by f i t t i n g the 
r o o m a r o u n d the system ra ther than by 
f i t t i n g the system i n t o a g i ven space. 

There are simple rules 
about screen size and shape 
In d iscuss ing screen sizes, i t is i m p o r t a n t 
t o k n o w w h a t k inds o f m e d i a w i l l be 
p r o j e c t e d . Each m e d i u m has its shape 
s tanda rd , o r aspect ra t io , and t he screen 
mus t be w i d e e n o u g h and h igh e n o u g h 
t o a c c o m m o d a t e al l the m e d i a tha t w i l l 
b e used . I t is o b v i o u s tha t i f t h e c o m 
m o n 3 5 m m sl ides are t o be used, t he 
screen w i l l have t o be a pe r fec t square . 
If i t is n o t , the tops and b o t t o m s o f ver 
t ical s l ides w i l l be c h o p p e d of f . A g a i n , 
i f a 1 6 m m f i l m i m a g e jus t f i l ls a sc reen, 
then a 3 5 m m s l ide p r o j e c t e d to j us t f i l l 
the screen l e f t - t o - r i g h t w i l l expose ba re 
screen t o p and b o t t o m . T a b l e 1 lists 
sizes and aspect rat ios o f a l l c o m m o n l y 
used f i l m m e d i a . 

Key d i m e n s i o n s d e s c r i b i n g seat ing 
area can be re la ted t o t he w i d t h o f t he 
screen. G o o d p rac t i ce cal ls f o r a screen 
w i d t h equa l to 1 /6 the d i s tance f r o m 
screen t o far thest v i ewer . Back r o w 
v i e w i n g is re fe r red to as 6 W v i e w i n g . 

T h e d i s tance f r o m t h e screen t o 
the f i rst r o w o f seats s h o u l d be a p p r o x i 
ma te l y 2 W . The 2 W and 6 W d is tances 
are based u p o n a s ing le i m a g e at screen 
cen te r , even t h o u g h w i d e screen C i n e 
m a s c o p e , dua l o r t r i p le images are used. 

How to get the 
maximum number of seats 
Full sec tor seat ing refers to the seat ing 
a r r a n g e m e n t in w h i c h t he a u d i e n c e oc 
cup ies t he f u l l sec tor b o u n d e d b y the 
2 W d is tance in f r o n t , the 6 W d is tance at 
the rear, and by t he side l ines based o n 
pe rm iss ib l e d i s t o r t i o n . F igure 15 uses a 
s ing le f r o n t screen W f t w i d e and a 50 
d e g o f f - n o r m a l s ide ang le , measu red at 
t h e screen ex t remes. I f a w i d e screen is 
used fo r m u l t i p l e images, o r a C i n e m a 
scope screen, the s ide v i e w i n g l ines 
m o v e i n w a r d , resu l t i ng in f e w e r seats. 

The 50 d e g side ang le , w h i l e satis
f ac to r y f o r l ec tu re hal l and a u d i t o r i u m s , 
is usua l ly r e d u c e d to 4 0 d e g in theaters , 
w h e r e pa t rons pay fo r a " g o o d " seat, 
and w h e r e the s h o w i n g may requ i re t w o 

TABLE 1 . S T A N D A R D APERTURE D I M E N S I O N S 
A N D ASPECT RAT IOS 

K i n d o f f i l m 
H e i g h t , 
Inches 

W i d t h , 
Inches 

A s p e c t 
Ra t io 

8 m m m o t i o n p i c t u r e .129 .172 1.33:1 

Super -8 m m m . p . .158 .211 1.33 

16 m m m o t i o n p i c t u r e .284 .380 1.33 

35 m m m o t i o n p i c t u r e .600 .825 1.37 

2 x 2 s i n g l e f r a m e .688 .906 1.32 

2 x 2 d o u b l e f r a m e .906 1.344 1.48 

2 x 2 supe r s l i d e 1.500 1.500 1.00 

3'/4 X 4 l a n t e r n s l i de 2.75 3.00 1.09 

3y4 X 4 P o l a r o i d s l i d e 2.40 3.26 1.36 

4 x 5 s l i de 3.50 4.50 1.28 

N o t e : A s p e c t ra t i os o f w i d e 
f r o m t ype t o t y p e , b u t t he 

screen f o r m a t s va ry 
m o s t p o p u l a r a r e : 

A R — 7 fi"; - ! 
35 m m C i n e m a s c o p e A . R . = 2.34:1 35 m m C i n e m a s c o p e = 2.34:1 

or m o r e hours o f o b s e r v a t i o n f r o m the 
same seat. 

Full sec tor seat ing is o b v i o u s l y o n l y 
e c o n o m i c a l l y s o u n d w h e n the b u i l d i n g 
e n v e l o p e has a sec to r -shaped f l o o r p l a n . 
C o n s e q u e n t l y l ec tu re hal l c o m p l e x e s are 
o f t e n g r o u p e d in p i e - shaped w e d g e s 
a r o u n d a cen t ra l rear screen p r o j e c t i o n 
area t o take advan tage o f t he m a x i m u m 
seat ing capac i t y o f f e r e d by th is k i n d o f 
a r r angemen t . F igure 16 gives t w o ex
amp les o f t he k i n d o f shapes tha t can 
be used t o s u r r o u n d f u l l sector seat ing . 

Rec tangu la r r o o m s , such as t he usual 
b o a r d r o o m , c o n f e r e n c e r o o m a n d t r a i n 
i ng r o o m , c a n n o t use fu l l sec tor seat ing 
because o f t he was te o f space a l o n g t he 
s ide angles. T h e w i d t h o f the par t ia l sec
to r is d e t e r m i n e d b y a t rade -o f t b e t w e e n 
seat ing capac i t y and space e c o n o m y . 
Seat ing capac i t y may r e q u i r e a r o o m so 
l o n g tha t t he p r o p e r size screen c a n n o t 
f i t b e t w e e n f l o o r and c e i l i n g w i t h 
e n o u g h space b e l o w the screen t o as
sure g o o d v i e w i n g ove r the heads o f t he 
a u d i e n c e ( f igure 19) . 

Part ial sec tor seat ing areas need 
care fu l c o n s i d e r a t i o n , s ince they are 
usua l ly r e q u i r e d w h e r e there are rest r ic 
t i ons o n ava i lab le c e i l i n g he igh t . C e i l i n g 
h e i g h t is o n e o f t he mos t i m p o r t a n t d i 
mens ions in any such r o o m . I t can be 
t he o n e l i m i t i n g fac to r w h i c h governs 
t h e h e i g h t o f t he screen, a n d conse 
q u e n t l y its w i d t h . Six t imes the screen 
w i d t h then establ ishes the far thest 
v i e w e r , and thus t he l eng th o f the r o o m . 

O t h e r factors tha t en te r the p i c t u r e 
are b u i l d i n g m o d u l e l ines, use o f s ing le 
o r m u l t i p l e images, types o f seat ing such 
as c o n f e r e n c e tab le , i n f o r m a l , sem ina r 
and a u d i t o r i u m . So va r iab le are al l o f 
these c o n d i t i o n s tha t i t is i m p o s s i b l e to 
lay d o w n f i xed rules f o r a g i ven space. 
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THE LUMINOUS CHARACTERISTICS OF FRONT AND REAR SCREENS 

  
 

F i g u r e 8 

A 

B 

C 

U S E F U L A N G L E O F V I E W - C 

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

p e a r l l e n t i c u l a r ( p e r f o r a t e d ) 

w h i t e m a t t e ( p e r f o r a t e d ) 

B e a d e d 

8 0 " ^ S C R E E N G A I N ^ 8 0 » 

F i g u r e 9 : T r a n s m i t t i n g c h a r a c t e r i s t i c s o f a r e a r s c r e e n . 

R E A R S C R E E N 
(MEDIUM G A I N ) 

P E A R L L E N T I C U L A R 
F R O N T S C R E E N 
( M E D I U M G A I N ) 

A N G L E O F V I E W 

F i g u r e 1 0 : C o m p a r i s o n b e t w e e n f r o n t a n d r e a r s c r e e n c h a r a c t e r i s t i c s . 

( N o t e : T h e r e a r s c r e e n c h a r a c t e r i s t i c a p p e a r s d i f f e r e n t f r o m f i g . 9 as i t h a s b e e n p l o t t e d w i t h r e c t a n g u l a r o r d i n a t e s r a t h e r t h a n p o l a r . ) ! 

GUIDELINE DIMENSIONAL AND AUDIENCE CAPACITY DATA FOR CONFERENCE-ROOM TYPE SPACES 

TABLE 2. D E S I G N G U I D E L I N E FOR T Y P I C A L OFFICE B U I L D I N G C O N F E R E N C E / B O A R D R O O M A U D I O V I S U A L SYSTEMS 

R O O M D I M E N S I O N S P R O J E C T I O N R O O M SCREEN D E T A I L S S E A T I N G A R R A N G E M E N T S 

W i d t h S l a b - t o -
o f C e i l i n g Slab 

R o o m H e i g h t H e i g h t 
( M i n . ) 

L e n g t h D e p t h P l a t f o r m 
o f B e h i n d H e i g h t P l a t f o r m 

R o o m Screen (A.F.F.) D e p t h 
( M i n . ) 

D i s t a n c e 
Screen S i n g l e D o u b l e T r i p l e B o t t o m Screen 
H e i g h t Screen Sc reen Screen o f t o 
(Clear) W i d t h W i d t h W i d t h Screen Nea res t 

(C lear) (C lear ) (C lear) A .F .F . V i e w e r 

N u m b e r o f V i e w e r s N u m b e r o f V i e w e r s C o n f e r e n c e 
( A u d i t o r i u m Sea t ing ) (Swive l Cha i rs ) T a b l e 

O n e T w o T h r e e O n e T w o T h r e e Size N o . o f 
Screen Screens Screens Screen Screens Screens (Max. ) Cha i r s 

W , W 3 

8 ' - 6 " 9 ' - 6 " 

1 8 ' - 0 " 9 ' - 0 " l O ' - O " 

l O ' - O " i r - 0 " 

3 2 ' - 0 " 

3 5 ' - 0 " 

4 0 ' - 0 " 

9 ' - 0 " 2 ' - 4 y 2 " 6 ' - 0 " 

i r - 9 " 2 ' - 9 " 8 ' - 9 " 

1 2 ' - 0 " 3 ' - 0 " 9 ' - 0 " 

3 ' - 3 " 4 ' - 1 0 " 9 ' - 8 " 1 4 ' - 6 " 4 ' - 9 " 9 ' - 8 ' 

3 ' - 6 " 5 ' - 2 " 1 0 ' - 4 " 1 5 ' - 6 " 5 ' - 0 " 1 0 ' - 4 ' 

4 ' - 0 " 6 ' - 0 " 1 2 ' - 0 " 1 8 ' - 0 " 5 ' - 0 " 1 2 ' - 0 ' 

18 16 

20 18 

22 20 

1 8 ' X 4 ' 16 

1 8 ' X 4 ' 16 

20 ' X 4 ' 16 

8 ' - 6 " 9 ' - 6" 3 2 ' - 0 " 9 ' - 0 " 2 ' - 4 y 2 " 6 ' - 0 " 3 ' - 3 " 4 ' - 1 0 " 9 ' - 8 " 1 4 ' - 6 " 4 ' - 9 " 9 ' - 8 ' 

2 0 ' - 0 " 9 ' - 0 " l O ' - O " 3 5 ' - 0 " ^V-9" 2 ' - 9 " 8 ' - 9 " 3 ' - 6 " 5 ' - 2 " 1 0 ' - 4 " 1 5 ' - 6 " S ' -O" 10 ' -4 ' 

l O ' - O " 1 1 ' - 0 " 4 0 ' - 0 " 1 2 ' - 0 " 3 ' - 0 " 9 ' - 0 " 4 ' - 0 " 6 ' - 0 " 1 2 ' - 0 " 1 8 ' - 0 " 5 ' - 0 " 12 ' - 0 ' 

20 18 

21 19 

23 22 

8 ' - 6 " 9 ' - 6 ' 

2 4 ' - 0 " 9 ' - 0 " 1 0 ' - 0 ' 

l O ' - O " 1 1 ' - 0 ' 

3 2 ' - 0 ' 

3 5 ' - 0 ' 

4 0 ' - 0 ' 

9 ' - 0 " 2 ' - 4y2" 6 ' - 0 ' 

1 1 ' . 9 " 2 ' - 9 " 8 ' - 9 ' 

1 2 ' - 0 " 3 ' - 0 " 9 ' - 0 ' 

3 ' - 3 " 4 ' - 1 0 " 9 ' - 8 " 1 4 ' - 6 " 4 ' - 9 " 9 ' -8 ' 

3 ' - 6 " 5 ' - 2 " 1 0 ' - 4 " 1 5 ' - 6 " 5 ' - 0 " 1 0 ' - 4 ' 

4 ' - 0 " 6 ' - 0 " 1 2 ' - 0 " 1 8 ' - 0 " 5 ' - 0 " 12 ' - 0 ' 

50 22 

58 23 

63 26 

1 8 ' X 5 ' 

2 0 ' X 5 ' 

22 ' X 5 ' 

1 8 ' X 6 ' 20 

20 ' X 6 ' 20 

22 ' X 6 ' 22 

8 ' - 6 " 9 ' - 6 ' 

3 0 ' - 0 " 9 ' - 0 " 1 0 ' - 0 ' 

l O ' - O " 1 1 ' - 0 ' 

3 2 ' - 0 " 9 ' - 0 " 2 ' - 4 y 2 " 6 ' - 0 " 

3 5 ' - 0 " 1 1 ' - 9 " 2 ' - 9 " 8 ' - 9 " 

4 0 ' - 0 " 1 2 ' - 0 " 3 ' - 0 " 9 ' - 0 " 

3 ' - 3 " 4 ' - 1 0 " 9 ' - 8 " 1 4 ' - 6 " 4 ' - 9 " 9 ' -8 ' 

3 ' - 6 " 5 ' - 2 " 1 0 ' - 4 " 1 5 ' - 6 " 5 ' - 0 " 1 0 ' - 4 ' 

4 ' - 0 " 6 ' - 0 " 1 2 ' - 0 " 1 8 ' - 0 " 5 ' - 0 " 1 2 ' - 0 ' 

1 8 ' x 1 8 ' 28 

20 ' X 1 8 ' 30 

2 2 ' X 1 8 ' 32 

8 ' - 6 " 9 ' - 6 ' 

3 8 ' - 0 " 9 ' - 0 " 1 0 ' - 0 ' 

l O ' - O " i r - 0 ' 

3 2 ' - 0 ' 

3 5 ' - 0 ' 

4 0 ' - 0 ' 

9 ' - 0 " 2 ' - 4 ' / 2 " 6 ' - 0 " 

n ' . 9 " 2 ' - 9 " 8 ' - 9 " 

1 2 ' - 0 " 3 ' - 0 " 9 ' - 0 " 

3 ' . 3 " 4 ' . i 0 " 9 ' - 8 " 1 4 ' - 6 " 4 ' - 9 " 9 ' -8 

3 ' - 6 " 5 ' - 2 " 1 0 ' - 4 " 1 5 ' - 6 " 5 ' - 0 " 10 ' - 4 

4 ' - 0 " 6 ' - 0 " 1 2 ' - 0 " 1 8 ' - 0 " 5 ' - 0 " 12 ' -0 

92 78 

99 89 

119 104 

18 ' X 1 8 ' 28 

20 ' X 1 8 ' 30 

2 2 ' X 1 8 ' 32 
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HOW SCREEN CHARACTERISTICS AFFECT AUDIENCE SEATING AREAS 

B U N D L E O F L I G H T , 
- 4 0 0 L U M E N S 

 
  

   
 

  

R E C E I V E S 4 0 0 ^ 2 0 
= 2 0 L U M E N S / S Q F T 
OR 2 0 F T CANDLES 
OF ILLUMINATION " 

S C R E E N B 
R E C E I V E S 4 0 0 . ^ 8 0 
-- 5 L U M E N S / S O . F T 
OR 5 F T C A N D L E S O F 
I L L U M I N A T I O N 

S C R E E N 

4 0 ° 

5 0 ° 
A N G L E O F 
V I E W 

F i g u r e 1 1 : D i s t o r t i o n d u e t o a n g u l a r v i e w i n g 

R E A R S C R E E N 

L O S T S E A T G 
A R E A F O R 
V I S U A L S 

  
  

 
  

  

F i g u r e 1 2 : Q u a n t i t y o f l i g h t ( l u m e n s ) r e m a i n s c o n s t a n t r e g a r d l e s s o f d i s 

t a n c e , b u t i n t e n s i t y o f i l l u m i n a t i o n ( l u m e n s p e r s q f t ) d e c r e a s e s as t h e 

d i s t a n c e i n c r e a s e s . T h u s a s c r e e n t w i c e as f a r a w a y f r o m t h e l e n s as a 

g i v e n s c r e e n r e c e i v e s 'A o f t h e l i g h t p e r s q u a r e f o o t . 

F i g u r e 1 4 : T h e p o p u l a r h e x a g o n - s h a p e d l e c t u r e h a l l l o s e s v a l u a b l e s e a t i n g 

a r e a w h e n m a i n t a i n i n g g o o d s i g h t l i n e s . 

A L L L I G H T 
R A Y S A R E 
S U B S T A N T I A L L Y 

- P E R P E N D I C U L A R 
TO S C R E E N 

  

   
 

  
  

 
 

 
 

E D G E R A Y S 
S T R I K E 
S C R E E N AT 
A P P R E C I A B L E 
A N G L E 

 

4 0 ° 
( A N G L E O F 

D I S T O R T I O N 

4 5 " 
L I M I T E D B Y \ 
I N A B I L I T Y O F 
S C R E E N TO 
B E N D E X T R E M E 
R A Y M O R E 
T H A N 6 0 ° 

w 1" 
~7 S I N G L E I M A G E 

S T A N D A R D S C R E E N 

F i g u r e 1 5 : F u l l s e c t o r s e a t i n g f o r a f r o n t s c r e e n i n s t a l l a t i o n 

F i g u r e 1 3 : S e a t i n g a r e a i n f r o n t s c r e e n s y s t e m is l i m i t e d b y p e r s p e c t i v e 

d i s t o r t i o n , i n r e a r s c r e e n b y s c r e e n c h a r a c t e r i s t i c s . 

  
  

  

  

  

    

HUNG C E I L I N G - ^ 

F I N I S H E D ^ 
F L O O R \ 

F i g u r e 1 7 : P a r t i a l s e c t o r s e a t i n g . S y m b o l s r e f e r t o T a b l e 2 . ( N o t e : W h e n 

c e i l i n g h e i g h t s a r e i n e x c e s s o f 1 0 f t , s c r e e n s m a y b e h i g h e r a n d r o o m s 

l o n g e r . U s u a l l y a s p e a k e r ' s d a i s is p r o v i d e d t o g i v e s a t i s f a c t o r y s i g h t 

l i n e s . T h e s e c a s e s m u s t b e g i v e n c a r e f u l c o n s i d e r a t i o n , as t h e r e m a y 

b e a c o u s t i c a l , a u d i o , l i g h t i n g a n d a i r c o n d i t i o n i n g p r o b l e m s . ) F i g u r e 1 6 : B u i l d i n g s h a p e s w h i c h a c c o m m o d a t e f u l l s e c t o r s e a t i n g 
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R E A R S C R E E N 

 

A D J U S T A B L E 
S H E L F F I T S 
S T A N D A R D 
P R O J E C T O R S 

S T O R A G E 
S P A C E 

F i g u r e 1 8 : M o b i l e r e a r s c r e e n s y s t e m 

Tab le 2, h o w e v e r , serves as a g u i d e . 
The space s h o w n ( f igure 17) is a t yp i ca l 
c o n f e r e n c e b o a r d r o o m w i t h par t ia l sec
t o r seat ing f o r o n e , t w o o r th ree ad jacen t 
images o n a rear sc reen. The data have 
been a i m e d at the t yp ica l ce i l i ng he igh ts 
f o u n d in m o s t o f f i c e b u i l d i n g s . S lab - to -
slab he igh ts s h o w n are m i n i m u m , and 
a l l o w fo r h igh hats in the c e i l i n g f o r 
h o u s i n g c e i l i n g l oudspeake rs . A i r - c o n d i 
t i o n i n g duc ts mus t also be p r o v i d e d for . 

Some rooms require sloping floors 
for better sightlines 
S l o p i n g the f l o o r o f t he a u d i e n c e area 
u p w a r d t o w a r d the rear o f t he r o o m in 
m a n y cases i m p r o v e s v i e w i n g , b u t it is 
n o t a lways poss ib le . Theaters and large 
a u d i t o r i u m s and lec tu re hal ls r e q u i r e i t . 
In theaters i t is des i rab le so tha t large 
aud iences can have u n o b s t r u c t e d s igh t -
l ines. In l ec tu re hal ls i t p e r m i t s al l o b 
servers t o see d o w n o n t he t o p o f d e m 
ons t ra t i on tables and d isp lays . 

S l o p i n g f l o o r s are, o f course , usua l ly 
o u t o f the q u e s t i o n in m e e t i n g r o o m s in 
o f f i c e b u i l d i n g s , espec ia l l y w h e r e the 
r o o m is m u l t i p u r p o s e . A l t h o u g h f la t 
f l oo rs a n d s h a l l o w ce i l i ngs are n o t c o n 
d u c i v e t o o p t i m u m v i e w i n g a r range
ments in t he larger r o o m s , th is c o n d i t i o n 
w i l l have t o be l i ved w i t h in m o s t c o m 
merc ia l b u i l d i n g s . 

Thea te r f l o o r s are usua l l y s l o p e d so 
that t h e o r e t i c a l l y a pe rson in any r o w 
can see o v e r t he head o f t h e person 
seated t w o rows ahead . Seats are s tag
gered t o a l l o w h i m to see o v e r t he 
person in t he nex t r o w . 

A rise su f f i c i en t t o a t ta in t he idea 
o f n o i n t e r f e rence f r o m the r o w i m m e 
d ia te l y in f r o n t o f t he v i e w e r leads t o 
slopes t o o s teep f o r thea te r o rches t ra 
seat ing , b u t is m o r e near ly ach ieved in 
the b a l c o n y , w h e r e t he re are f e w e r rows 
o f seats. 

It is c o m m o n p rac t i ce to s lope m a i n 
f l oo rs 6 i n . in rise t o 3 f t 6 i n . o f r u n . 

Th is a l l o w s g o o d s igh t l ines u n d e r the 
b a l c o n y , and l im i t s t he last r o w o f the 
b a l c o n y t o a h e i g h t w h i c h p e r m i t s l i gh t 
beams f r o m the p r o j e c t o r s to c lear t he 
heads o f s tanders , and cove r t he screen 
w i t h o u t t o o m u c h d o w n t i l t . 

F igure 20 d e p i c t s t he usual thea te r 
g e o m e t r y , s h o w i n g p r o j e c t o r l i gh t b e a m 
and a u d i e n c e l i ne o f s ight . 

Too much projector tilt 
produces a "keystone" image 
N o t e tha t the d o w n t i l t o f t he p r o j e c t o r 
in f i g u r e 20 is a p p r e c i a b l e . Th is is, o f 
course , necessary i f t he t hea te r c o n t a i n s 
ba lcon ies , b u t i t causes w h a t is k n o w n 
as " k e y s t o n e " o n t h e sc reen . Th is means 
tha t the i m a g e spreads w i d e r at the 
b o t t o m than at t he t o p . 

The d i s t o r t i o n is neve r n o t i c e d in 
m o v i e s , b u t c o u l d be d i s t u r b i n g in s l ides 
d e p i c t i n g rec tangu la r o b j e c t s , o r char ts 
w i t h ru l ed gr ids . A n y so -ca l l ed " k e y 
s tone c o r r e c t i o n " w h i c h squares u p t h e 
p r o j e c t e d t r a p e z o i d o n l y co r rec t s t he 
edges, b u t does n o t c o r r e c t the i m a g e 
itself. It is a c h i e v e d b y re -shap ing the 
a p e r t u r e mask i n t h e p r o j e c t o r gate , 
ac tua l l y shap ing i t t o a t r a p e z o i d . 

There are thea te r ins ta l la t ions w i t h 
20 deg o r m o r e d o w n t i l t (and also u p t i l t 
in t he case o f d r i v e - i n theaters) w i t h 
t he i r c o n s e q u e n t 20 d e g o f keys tone . 
The i m a g e b o r d e r is c o r r e c t e d t o rec
tangu la r , b u t t he ac tua l i m a g e ob jec t s 
c a n n o t be. In s t i l l p i c t u r e p r o j e c t i o n 
(sl ides, t ransparenc ies ) , 8 d e g keys tone 
can be t o l e r a t e d , b u t a m a x i m u m o f 3 
d e g is m o r e des i rab le . These angles are 
va l i d fo r ve r t i ca l as w e l l as h o r i z o n t a l 
keys tone . T h e la t te r takes p l ace w h e n 
p r o j e c t o r s are a n g l e d s ideways , as h a p 
pens w h e n the p r o j e c t o r s are a i m e d t o 
s u p e r i m p o s e the i r images o n a s ing le 
screen. I f p r o j e c t o r is t i l t e d ve r t i ca l l y 
and h o r i z o n t a l l y at t he same t i m e , t he 
resu l t i ng i m a g e w i l l be a c o m b i n a t i o n 
o f t he t w o k e y s t o n e d pa t te rns . 

The t r ue c o r r e c t i o n fo r any key 
s tone s i t ua t i on is t o s l ope o r t i l t t he 
screen so tha t the op t i f :a l cen te r l i ne 
o f the p r o j e c t e d b e a m is p e r p e n d i c u l a r 
t o t he screen. This is m o r e necessary 
w i t h rear screen p r o j e c t i o n t h a n w i t h 
f r o n t sc reen , because o f the sho r te r d is 
tance used b e h i n d t he screen. This ex
p la ins w h y p l a t f o r m s are a lways used 
w i t h rear screen systems to e leva te t he 
p r o j e c t o r (and the ope ra to r ) t o o p t i c a l 
cen te r l i ne . 

A g lance at f i g u r e 20 shows w h y 
thea te r screens a ren ' t t i l t e d — i f t h e y 
w e r e t i l t ed u p t o c o r r e c t keys tone they 
w o u l d favo r b a l c o n y v i e w i n g and t he 
o rches t ra seats w o u l d v i e w a t i l t ed 
screen w i t h less l i gh t re f l ec tance . A ver 
t ica l screen is p r e f e r r e d in thea ters , f a v o r 
ing n e i t h e r b a l c o n y n o r o rches t ra . 

Some general rules for laying 
out projection rooms 
Rear projection systems 
1 . The cen te r o f the lens o f a l l p r o j e c 
tors (op t i ca l cen te r l ine) s h o u l d be 
l oca ted 48 in . a b o v e the sur face o n 
w h i c h the o p e r a t o r stands. (See f i gu re 
21.) Th is assures tha t t he average pe rson 
can o p e r a t e , t h r e a d , change s l ides, e tc . 
in pe r fec t c o m f o r t and safety. If this 
c a n n o t be d o n e , then a castered safety 
step p l a t f o r m s h o u l d be used to p r o v i d e 
t he same w o r k i n g he igh t . 

2 . For a 1 6 m m f i l m p r o j e c t o r , L = a p p r o x . 
1.65 W . For a 2 i n . b y 2 i n . 3 5 m m s l ide 
p r o j e c t o r , L = 1 . 5 W . These fac tors are 
based o n us ing a % in . EFL lens f o r the 
1 6 m m , and a 2 i n . EFL lens f o r the 2 - i n . 
b y 2 - i n . s l ide p r o j e c t o r . 

3. W h e n 1 6 m m m o v i e p r o j e c t o r is used 
rear screen, the image mus t be i n v e r t e d 
l e f t - t o - r i g h t , necess i ta t ing a smal l m i r r o r | 
a t t a c h m e n t to the p r o j e c t o r . This means 
the p r o j e c t o r mus t be t u r n e d s ideways . 
The d is tance L used in f i gu re 21 is meas
u red a l o n g t he c e n t e r l i n e o f t he " f o l d e d " 
l igh t b e a m o f f i gu re 22 . 

4. If the space b e h i n d t he screen is 
s ha l l ow , the b e a m can be f o l d e d f u r t he r 
d o w n s t r e a m , a n d a larger m i r r o r used , 
s h o w n in f i gu re 23. A l l m i r r o r s s h o u l d 
b e f r o n t sur face re f lec tors to a v o i d 
para l lax. Sl ide p r o j e c t o r s d o n o t r equ i re 
image invers ion m i r r o r s as the s l ide i tsel f 
can be i n v e r t e d . 

5. M o v i e p r o j e c t o r s are t h r e a d e d and 
o p e r a t e d f r o m the s ide nearest the i r 
lens. F igure 24 exp la ins r i gh t and w r o n g 
ways to m o u n t 16 m m p r o j e c t o r s . 

6. In p e r m a n e n t ins ta l la t ions , rear 
screens s h o u l d p re fe rab l y be glass, 
usua l ly V 4 i n . t h i c k u p t o 10 f t w i d e , 
% i n . t h i c k b e y o n d 10 f t w i d e . M o u n t 
d u l l s ide f ac i ng a u d i e n c e t o k i l l re
f l ec t i ons f r o m the l i gh ted r o o m . 

7. S o m e t i m e s dua l image screens are 
a n g l e d , w i t h a m u l l i o n in t h e cen te r , 
f i gu re 25(a). Th is p e r m i t s w i d e r sector 
v i e w i n g , b u t t h e idea is bad because a 
s ing le p i c t u r e c a n n o t ever be s h o w n 
o n cen te r , w h i c h is d i s t u r b i n g d u r i n g 
a l o n g reel o r p resen ta t i on . The ar
r a n g e m e n t s h o w n in f ig 25(b) p e r m i t s 
a cen te r p i c t u r e , b u t n o w p reven ts dua l 
images t o b e s h o w n s ide b y s ide at r o o m 
cen te r . S h o w i n g dua l images o n screens 
A and C, and s k i p p i n g B, gives v i e w i n g 
" p i n g - p o n g " head m o v e m e n t . A s t ra ight 
screen, no m u l l i o n s , is p r e f e r r e d , f i gu re 
25(c) . This can h a n d l e o n e , t w o , o r th ree 
images cen te red o n r o o m cen te r l i ne . 

8. Paint t he i n te r i o r o f rear screen p r o 
j e c t i o n r o o m w i t h a da rk , n o n - r e f l e c t i v e 
c o l o r . Use n o sh iny me ta l t r i m o n tables,j 
shelves, e tc . Th is keeps re f lec t ions f r o m 
the back o f t he screen f r o m i l l u m i n a t i n g 
the rear space, thus r e d u c i n g con t ras t o n 
the screen. 
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SOME GEOMETRY PARTICULARS OF CONFERENCE ROOMS AND THEATERS 

F i g u r e 1 9 : P a r t i a l s e c t o r s e a t i n g 

a d a p t e d f o r a s m a l l c o m b i n e d c o n 

f e r e n c e - l e c t u r e r o o m l a y o u t . L a y o u t 

p e r m i t s b o t h r e a r s c r e e n a n d o v e r 

h e a d p r o j e c t i o n . 

AUDIO R A C K : T A P E R E C O R D E R . T U R N T A B L E 

W A L L D I S P L A Y P A N E L S ( 3 - W A L L S ) 
TACK BOARD. 
M A G N E T I C , 
HOOK a LOOP. E T C 
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S L I D I N G P A N E L S : 
WOOD P A N E L 
R E A R P R O J S C R E E N 
F R O N T P R O J , S C R E E N 
MAG. C H A L K B O A R D 

 
 

 
 

 
  

S T O R A G E ROOM 
C H A I R S 
T A B L E S E C T l O f t 
D I S P L A Y M A T E R 

Photos Business Screen 

F i x e d r e a r s c r e e n e q u i p m e n t f o r 

t h i s c o n f e r e n c e r o o m c a n b e c u r 

t a i n e d o f f w h e n s c r e e n is n o t i n 

u s e . S c r e e n p a n e l s s l i d e i n t o w a l l , 

o p e n i n g u p p r o j e c t i o n a r e a f o r u s e 

as a s t a g e . 

P R O J E C T I O N 
A N G L E 

F i g u r e 2 0 : S t a n d a r d t h e a t e r g e o m 

e t r y . B a l c o n y c a p a c i t y is u s u a l l y 

o n e - t h i r d t o o n e - h a l f t h a t o f t h e 

m a i n f l o o r . N o t e t h a t f o r g o o d s o u n d 

I d i s t r i b u t i o n , t h e b a l c o n y d o e s n o t 

[ o v e r h a n g t h e l as t r o w o f s e a t s b y 

m o r e t h a n t h r e e t i m e s i t s h e i g h t . 

  

   

  

 

E L E V A T I O N 



PROJECTION ROOM AND SCREEN GEOMETRIES 

R E A R S C R E E N W WIDE 

 
   

 
  

  

F i g u r e 2 1 : M o u n t i n g h e i g h t o f s c r e e n a n d p r o j e c t o r s 

 

 

   

F i g u r e 2 2 : P l a c e m e n t o f m o v i e p r o j e c t o r f o r r e a r s c r e e n u s e 

  

IW MINIMUM 
2W P R E F E R R E D 

F i g u r e 2 3 : F o l d i n g l i g h t b e a m i n n a r r o w r o o m 

T H R E A D 
T H I S T H R E A D 
S I D E T H I S 

S I D E 

F i g u r e 2 4 : T h r e a d i n g m o v i e p r o j e c t o r f r o m r i g h t ( l e n s ) s i d e 

T SHOW C A N 
O N - C E N T E R I M A G E 

W R O N G 

   

 

P R E F E R R E D 

F i g u r e 2 5 : T h e u s e o f m u l l i o n s is n o t r e c o m m e n d e d 
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9. Unless a p r o j e c t o r has to be m o b i l e , 
d o n ' t use castered tables. They w o b b l e , 
desp i t e manu fac tu re r ' s c la ims to t he 
con t ra ry . Bo l t t h e m d o w n . 
10 . Furnish rear screen ins ta l la t ions 
w i t h a r o l l - d o w n (manua l o r e lec t r i c ) 
f r o n t screen so tha t an o v e r h e a d p r o 
j e c t o r can be used. A r r a n g e t o t i l t th is 
screen back at t he b o t t o m , k e e p i n g i t 
t au t . A p o r t a b l e t i l t i n g screen is a n o t h e r 
a l te rna t i ve , p re fe rab le in s o m e instances. 
D o n ' t try t o use a rear screen f o r f r o n t 
p r o j e c t i o n . The ve ry features tha t m a k e 
i t a g o o d rear screen make it a p o o r 
f r o n t screen. 

Front screen systems 
1 1 . A l l o w 3 f t 10 i n . as an a b s o l u t e m i n 
i m u m b e t w e e n any t w o ad jacen t p ro 
fess ional 3 5 m m p ro jec to r s fo r o p e r a t i o n . 
A l l A m e r i c a n p r o j e c t o r s th read o n the 
r igh t s ide w h e n l o o k i n g f r o m b e h i n d 
the p r o j e c t o r . 

12 . Profess ional theater b o o t h s s h o u l d 
be at least 10 f t d e e p f r o m f r o n t t o back . 
Some 35 and 7 0 m m p r o j e c t o r s are al
m o s t 5 f t l o n g f r o m e n d t o e n d . 
13. Po r tho le o p e n i n g s in t he w a l l l 
s h o u l d be e i t he r s ing le o r d o u b l e - g l a z e d ] 
w i t h wa te r - c l ea r i n . t h i ck glass se
lec ted fo r o p t i c a l use. O n e p i ece is suf
f i c i e n t i f t h e acous t i ca l t r e a t m e n t o f t he | 
a p e r t u r e w a l l is n o be t te r than the at
t e n u a t i o n a f f o r d e d by a s ing le pane o f 
glass, p r o p e r l y edge sea led. But if t he 
a p p l i c a t i o n is a s t u d i o sc reen ing r o o m 
w i t h a l o w no ise level r e q u i r e m e n t , t h e n 
b o t h the ape r tu re w a l l and .the g lazed 
p o r t mus t be e f fec t i ve s o u n d bar r ie rs , 
and d o u b l e g laz ing is ca l led for . Separa
t i o n b e t w e e n panes is essent ial t o pro
v i d e a t t e n u a t i o n , and th is mus t be in t he 
o r d e r o f 2 i n . m i n i m u m . A l l glass s h o u l d 
s lope in a d i r e c t i o n w h i c h w i l l re f lec t 
t he p r o j e c t e d l i gh t b e a m d o w n t o w a r d 
t h e b o o t h f l o o r . T h e b e a m s h o u l d n o t 
be re f l ec ted back i n t o t he lens, o r in the 
ope ra to r ' s eyes. If t w o panes are used , 
they s h o u l d be para l le l . 

14. O b s e r v a t i o n w i n d o w s may havel 
the i r panes ve r t i ca l . T h e i r s o u n d a t tenu
a t ing p e r f o r m a n c e s h o u l d be as g o o d as| 
the p r o j e c t i o n por ts . 

15. Fire shut ters are st i l l r e q u i r e d by| 
mos t b u i l d i n g codes o n a l l a p e r t u r e w i n 
d o w s fo r p ro fess iona l b o o t h s us ing 
3 5 m m e q u i p m e n t w i t h h igh in tens i ty 
l i gh t sources, even t h o u g h n i t ra te base 
f i l m is n o l onge r used. Th is l a w c o u l d 
ce r ta in l y s tand some rev i s ion , espec ia l ly 
f o r c o m m e r c i a l ins ta l la t ions in such 
places as adve r t i s i ng agencies and s t u d i o 
sc reen ing r o o m s . 

16. P rov ide exhaust v e n t i l a t i o n , at least 
150 c f m per p r o j e c t o r to take away t h d 
heat f r o m c a r b o n arc and x e n o n l amp 
houses. Smal le r p r o j e c t o r l a m p houses 
may be v e n t e d i n t o t he b o o t h . A l l 
b o o t h s s h o u l d be air c o n d i t i o n e d . 



PROFILITE 
G L A S S that could c h a n g e your thinking about 
des ign , lighting, s t rength, heat and sound insulation 

 
    

   

 

M I S S I S S I P P I G L A S S C O M P A N Y 

fo r more data, circle 78 on inquiry card 



PROFILITE 

PROFILITE 
the channel-shaped glass 
that brings a fresh new con
cept in daylighting practice 
You need to think differently 
about glass to bring Profilite into 
your building plans. With it you 
have new design possibilities. 
It also offers new structural ef
ficiencies. Picture the rising 
channels of Profilite giving their 
upsweep to building exteriors. 
Look down corridors where vast 
stretches of glass wall let in 
more light and stand strong 
without any framing to get in the 
way of the repeated vertical 
pattern. 

BOLD VERTICAL LINES 
add decorative effect 
The adjoining flanges of the 
channel-shaped sections of Pro
filite eliminate the need for 
muntins . . . save this cost and 
provide attractive wall sections 
that are easily maintained. The 
vertical accent gives height em
phasis to interiors and the glass 
helps distribute daylight for a 
more spacious feel in the en
vironment. Each vertical line not 
only adds its heightening effect 
but also signifies built-in strength 
of Profilite. 

CHANNELED SECTIONS 
so easily handled two men 
can install 
Profilite sections are just under 
12 inches in width (l l iyie"). The 
stock lengths of 8, 10, and 12 
feet are easily handled by two 
men without special equipment. 
Profilite weighs 4.34 lbs. per 
linear foot, so a ten-foot section 
could be lifted and set in place 
by one man if necessary and 
easily by a two-man team. Pro
filite is set in anodized aluminum 
sills supplied as part of the 
Profilite glazing system. Slip-in 
vinyl inserts seal the areas be
tween metal and Profilite glass 
channels. 



C H A N N E L M O V E M E N T 

helps compensate as build
ing shifts or settles 
Profilite sections, because of 
their channel linkage, can move 
in relation to each other without 
tension. And there are no rigid 
metal members in between. Pro-
filite's "flange joints" are cush
ioned top to bottom by non-
hardening sealants or vinyl in
sets. The seal is positive, yet the 
glass is free to contract, expand, 
or move vertically. Profilite is 
thus especially suited for glazing 
buildings that may tend to settle. 

S O S T R U C T U R A L L Y 

S T R O N G 

it's practically self-framing 
Profilite has proved it withstands 
substantial wind pressures and 
suction forces. The structural 
configuration of each section 
forms extra strength every foot 
of the way. It is so resistant to 
lateral pressures that you do 
away with vertical members 
necessary in conventional glaz
ing. You enclose vast stretches 
of wall areas, "channeling i n " 
Profilite that builds in extra 
strength section after section. 

GIVES PLANTS 
CURTAIN WALL 

LOOK 
P r o f i l i t e ' s b i g g e s t v o l u m e u s e 
a t p r e s e n t is f o r e x t e r i o r w a i l s 

w h e r e i t s v e r t i c a l l i n e s g i v e a c u r t a i n 
w a l l e f f e c t . I n s t a l l e d c o s t c o m p a r e s 

f a v o r a b l y w i t h t h a t o f c o n v e n t i o n a l l y 
g l a z e d a r e a s . D o u b l e - g l a z e d P r o f i l i t e 
f o r m s a IV2' air c u s h i o n b e t w e e n 
i n n e r a n d o u t e r c h a n n e l s f o r h e a t 

a n d s o u n d i n s u l a t i o n — U - v a l u e 0 . 5 5 ; 
v i s i b l e t r a n s m i t t a n c e 7 2 % . 

^ s s 

For more data, circle 78 on mquiry card 



P R O F I L I T E E A S Y T O I N S T A L L 

With Profilite you have a complete glazing system. Aluminium framing for periphery, jambs, 
heads and sill and vinyl setting blocks and slip-ins all supplied for double or single glazing. 

  

  

m Extruded aluminum periphery frame. [2] Vinyl setting block. [3] Vinyl slip-in. [T] Bent aluminum section, 

[5] Profilite. | | Extruded aluminum sill snap-on. [7] Vinyl roll-in. 
W r i t e f o r P r o f i l i t e 
I n s t a l l a t i o n G u i d e 
f o r d e t a i l g l a z i n g 
i n s t r u c t i o n s . See our catalog in Sweet's 0 

^ MISSISSIPPI G L A S S C O M P A N Y 
88 Angelica Street • St. Louis. Missour i 6 3 1 4 7 

N E W Y O R K • C H I C A G O • A T L A N T A • D A L L A S • S A N F R A N C I S C O • F U L L E R T O N , C A L I F . 

<f ^ g g ^ Largest Domestic Manufacturer of Rolled. Figured and Wired Glass 
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PRODUCT REPORTS 
f o r m o r e informalion circle selected item numbers on reader service inquiry card, pages 243-244 

Modular financial furniture: "overnight installation, lifetime service" 

M o d u l a r f u r n i t u r e des i gned espec ia l l y f o r 
b a n k i n g - f i n a n c i a l i n te r io rs p rom ises t o be 
a t t rac t i ve , e f f i c i en t , f l ex i b l e , c o m f o r t a b l e 
and l ong - l as t i ng . Each " p a c k a g e " o r l i ne 
— s i m p l y d e s c r i b e d as d e c o r a t i v e ba r r i e r -
t ype c o u n t e r f u r n i t u r e — p r e s e n t s i n n u 
m e r a b l e c o n f i g u r a t i o n s . A n d the f l e x i b i l 
i ty o f t he basic c o n f i g u r a t i o n and m o b i l i t y 
o f c o m p o n e n t s a l l o w des ign f r e e d o m . 

Th is " e r e c t o r - s e t " f u r n i t u r e is c o n 
s t ruc ted p r i n c i p a l l y o f i m p r o v e d h i g h -
q u a l i t y p a r t i c l e b o a r d and su r faced w i t h 
h igh -p ressu re lamina tes . T h e a b r a s i o n - r e -

1 
sistant, co lo r - f as t laminates c o m e in e igh t 
w o o d - g r a i n pat terns and f o u r so l id c o l 
ors . T h e basic c o m p o n e n t s can be easi ly 
m o d i f i e d w i t h mater ia ls such as stainless 

steel , Carrara glass, m a r b l e and t e r razzo , 
o r b y a l te ra t i ons o f f ix tures a n d f r on t s . • 
T h e M o s l e r Safe Co . , H a m i l t o n , O h i o . 

Circle 300 on inquiry card 

Tuzzy" office furniture takes the bounce out of random noises 

Desks, f i les and m o b i l e pa r t i t i ons f i n i shed 
in a t e x t u r e d n y l o n ma te r i a l , Artitex, have 
been acous t i ca l l y e n g i n e e r e d t o t rap and 
d isperse a u d i b l e s o u n d f r equenc ies . Arti
tex, w h i c h is f u z z y t o t he t o u c h and has a 
l i gh t , a i ry l o o k , c o m e s in 28 co l o r s , is 
abras ion resistant a n d can be c l eaned 
w i t h a v a c u u m . In t he l andscaped o f f i c e 

w h e r e t he re are n o f l o o r - t o - c e i l i n g p a r t i 
t i ons , th is f u r n i t u r e s h o u l d be espec ia l l y 
va l uab le . 

Un i t s are i n t e r changeab le , m o b i l e 
and f l ex i b l e . For ins tance, a w o r k tab le 
can b e c o n v e r t e d i n t o a desk w i t h snap-
o n s ide and f r o n t pane ls and a m o b i l e set 
o f d rawers . A m o b i l e f i l e , also w i t h snap-

o n pane ls , s l ides u n d e r the desk o n ro l l 
casters. A secretary 's cha i r can b e c o n 
v e r t e d i n t o a desk cha i r w i t h snap -on a r m 
rests. A n d an e n c l o s e d f i le un i t also 
serves as a p a r t i t i o n . • A r t M e t a l , James
t o w n , N.Y. 

Circle 307 o n inquiry card 

more products on page 785 
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The idea started with computer 
rooms. Elafior's vinyl plenum 
seal combined with Data-Aire 

modular air conditioning units 
gave highly effective under-floor 
cooling circulation while panels 

lifted out easily for instant access 
to utilities and cabling. 

Now, see what it's done for a 
laboratory area. Electrical, water, 
gas, air, and drainage lines are 
completely concealed, yet com
pletely accessible for repair or 
alterations. Lines can be brought 
up anywhere, even the middle of 
the room for full design freedom. 

Lowered ceilings are a common
place technique in renovation 
work. But here, they raised the 
floor. This avoids ripping out, provides 
an ultra-convenient place to run 
utilities. A simple way to even 
up different levels varying from 
inches to feet. 

Elaflor provides ultimate flexi
bility for general office space. 
Utility and communications lines 
can be altered at a moment's 
notice, and with Liskey Space-
maker Movable Partitions, office 
areas are equally flexible. Floor 
panels available in tile or plush 
nylon carpeting. 

Solve a design problem with Liskey Elaflor, 
the only complete elevated flooring system. 
O n l y L i s k e y o f f e r s c o m p l e t e f r e e d o m of d e s i g n . T h r e e 
b a s i c s u s p e n s i o n s y s t e m s . . . r i g i d g r i d , r e m o v a b l e 
s t r i n g e r , o r s t r i n g e r l e s s . T h r e e f l o o r p a n e l s . . . d i e -
f o r m e d s t e e l , s t e e l - c l a d p h e n o l i c b o n d e d c o r e , o r e x 
t r u d e d a l u m i n u m . N o n e e d t o s u b s t i t u t e o r c o m p r o m i s e , 
p i c k t h e s y s t e m tha t b e s t s o l v e s y o u r p r o b l e m . 

S e e o u r s e c t i o n in S W E E T ' S o r w r i t e f o r o u r A I A f i le 
of d e t a i l e d s p e c i f i c a t i o n s . 

LISKEY ALUMINUM, INC. 
A Subsidiary ol CapTech Inc. 
Box 580, G l e n B u r n i e , Mary land 21061 
740 West 190th Street . G a r d e n s . C a l i f o r n i a 90247 

For more data, circle 109 o n inquiry card 



It Took 1625 
Completely New Ideas 

To Get Architects 
To Prefer MOLDCAST 

Lighting Fixtures 
(HERE ARE SEVEN OF THEM) 

1. The Controlux Cone*, a remarkable development in 
black specular reflectors, makes magic in Moldcast 
Cylinder Fixtures. This is the first hidden source 
fixture which permits the widest flood distribution 
(up to 108°) or the narrowest spot (33°) with no 
"hot spot" in the center, no sharp drop-off at the 
edges. 

2. Lamp adjustability gives Moldcast Cylinders a truly 
unique flexibility. Raise or lower — go from a spot 
to a flood. Adjust the beam angle up to 20°. The 
source remains hidden (thanks to Controlux magic). 
You can alter your illumination effects with absolute 
precision in the field to meet specific requirements. 

3. We've got the thinnest Exit Sign* made by anyone 
to date (a mere IVs" sliver of a thing). 

4. Our Exit Sign is also the most evenly illuminated (bet 
a thin dime you can't tell where the lamps are). 

5. Our Exit Sign operates on a 50,000 hour lamp life 
without extraneous electronic components that in
crease failure probability. 

6. Our Impacta 900 Wall Bracket was designed for 
people who combine the most refined taste with 
murderous aggression. Punch it . . . the lovely thing 
bounces right back. Our secret — We're the first to 
incorporate almost indestructible Lexan® into a 
rugged pre-stressed fixture design. 

7. Moldcast Site Modules are the first architectural ly 
conceived site lighting line. They aesthetically unify 
site and structure by extending the rectilineal 
geometry of modern building design throughout the 
site. 

We concede that Johnny-Come-Lately has to run faster 
to catch up with the oldsters up ahead. We do it 
with new ideas by the gross. By completely disguising 
exceptional ruggedness and durability with unobtru
sive classic design. With optical and mechanical in
novations worthy of imitaton by others . . . later on. 
With such total product flexibility that we standardize 
most normally customized product variations (and 
pass on the savings). 

' Patented 

I D i s c o v e r o f e w m o r e o f the remaining 1,618 new Moldcasf ideas. 
" S e n d for the complete Moldcast Product Catalog by writing: 

i M O L D C A S T M A N U F A C T U R I N G C O M P A N Y 
Serving Architecture Through Lighting 

164 D E L A N C Y S T R E E T . N E W A R K . N E W J E R S E Y 0 7 1 0 5 • In C a n a d a : V e r d - A - R a y E l e c t r i c P r o d u c t s . L td . . Montreal 9 , Q u e b e c . C a n a d t 

For m o r e data, circle 89 on inquiry card 

For more data, circle 88 on inquiry card 
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To make handsome doors practical.. 

L C N 4 1 1 0 " S m o o t h e e " 
f o r p u s h s i d e o f d o o r 

P e o p l e w h o n o t i c e s u c h t h i n g s c o m m e n t o f t e n t h a t t h e f i n e s t b u i l d i n g s t h e y 

see a l w a y s h a v e L C N D o o r C l o s e r s . I t ' s n o t t r u e . I t ' s n o t always—\X is usually. 

A r c h i t e c t s r e c o g n i z e t h e e x t r a v a l u e i n t h e e x p e r t l y e n g i n e e r e d L C N C l o s e r s . 

W h e n t h e y d e s i g n b e a u t i f u l d o o r s , o r w h e n d o o r s m u s t p r o v i d e rea l c o n t r o l 

u n d e r d i f f i c u l t c o n d i t i o n s t h e y k n o w t h e r e ' s a b e t t e r c l o s e r — L C N . In a i l 

s t y l e s — a n d a l l w i t h a f i v e y e a r g u a r a n t e e . C a t a l o g f r e e o n r e q u e s t . 

P H O T O : S c o t t , F o r e s m a n & C o m p a n y National Headquar ters , G l e n v i e w , I l l inois. 

A r c h i t e c t s : T h e Perk ins & Will Partnership, C h i c a g o . 



P R O D U C T REPORTS 

add door control 

D o o r 

C l o s e r s 

LCN CLOSERS. Princeton, Illinois 6 1 3 5 6 
A D i v i s i o n o f S c h l a g e L o c k C o m p a n y 

In Canada: LCN Closers of Canada, Ltd. 

continued from page 765 

SCULPTURED B U I L D I N G PANELS / Facad, 
an ex te r i o r b u i l d i n g p a n e l , p e r m i t s scu lp 
t u r e d a n d t e x t u r e d re l ie f in t he des ign o f 
b u i l d i n g s . The c o m p o s i t i o n is asbestos-
r e i n f o r c e d c a l c i u m s i l icate c o m p l e t e l y 
c u r e d in au toc laves . The f ina l p r o d u c t , a 
re la t i ve ly t h i n slab o f r e i n f o r c e d c o n c r e t e , 
can be as large as 4 i n . x 10 i n . , and can 
be used in any c l ima te . Eight basic ear th 
t o n e f in ishes and a c h o i c e o f tex tu res , 
pa t te rns , f in ishes and d e p t h o f re l ie f are 
ava i lab le . • U.S. P l y w o o d , N e w Y o r k 
C i t y . 

Circle 302 on inquiry card 

AGGREGATE M A T R I X / A r t s t o n e , an 
e p o x y exposed aggregate ma t r i x , is re
p o r t e d t o be l i g h t w e i g h t , s t r o n g and ver 
sat i le . It has been used in h igh - r i se apar t 
men ts , banks , schoo l s , and hosp i ta ls , and 
may be used o n in te r io rs and ex te r io rs in 
n e w c o n s t r u c t i o n o r r e m o d e l i n g . S tone 
co lo rs , sizes and types m a y be b l e n d e d , 
m i x e d o r m a t c h e d . • M a r b l e l o i d C o r 
p o r a t i o n , N o r t h Bergen , N.J. 

Circle 303 on inquiry card 

For more data, circle 90 on inquiry card 

R I G I D F O A M / Hea t - and f i re - res is tan t 
r ig id f o a m system w i t h s t a n d s p r o l o n g e d 
t e m p e r a t u r e s u p t o 300 deg F and is said 
t o re ta in exce l l en t d i m e n s i o n a l s tab i l i t y . 
• U n i r o y a l , Inc. , N e w Y o r k C i t y . 

Circle 304 on inquiry card 

more products on page 788 
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to scrub a team 
and s a v e water with a 2-in-1 s h o w e r unit, 
Powers keeps you in control. 
Newest twist in showers is Powers Hydropanel'' shower unit. 
Adjustable shower head teams up with a self-contained, automatic 
water mixer—in one low-cost, overhead installation. Completely safe. 
No wall knobs. No sudden bursts of hot or cold water. Hydropanel dials 
instantly to a precise temperature for personal comfort, significant water 
savings. Powers total capability makes it possible. Our engineers 
will study your needs and help design your shower system. And 
whether you require a single control valve or a bank of Hydropanels, 
Powers keeps you in control. You can bank on it. ^ I H ^ I P O W E R S 

T h e P o w e r s R e g u l a t o r C o m p a n y 
S k o k i e . I l l inois 



JiJVqme ^epenifs Oil 
Jl Seqlqnl 
^yCqn^lfist... 

The fabu lous John Hancock Center , 
r is ing 100 s tor ies above C h i c a g o ' s 
"Magni f icent M i l e " will house 28 f loors 
of o f f ices , 705 a p a r t m e n t s on 48 f loors 
together with s t o r e s , res tauran ts , 
recreat ional fac i l i t ies and o n - p r e m i s e s 
park ing. It is s c h e d u l e d for complet ion 
in 1969 with part ial o c c u p a n c y 
in the F a l l , 1968 . 

P R C Rubber Calk S e a l a n t was speci f ied 
for use on bronze colored curtain wall 
pane ls and the jo ints on the black 
a l u m i n u m covers which beautify the 
X -shaped s tee l c r o s s m e m b e r s . 

Se lec ted b e c a u s e of outs tanding adhes ion 
to g l a s s and m e t a l , except ional res i l iency 
under expansion and contract ion and 
super ior r e s i s t a n c e to weather ing , 
P R C Rubber Calk S e a l a n t s a s s u r e the 
long-term per formance so vital in a 
structure of th is magni tude . 

P R C m a k e s a s e a l a n t to su i t every 
construct ion need . Write for our co lor fu l 
b r o c h u r e " P R C Rubber C a l k " S e a l a n t s 
For The Construct ion Indust ry" t o d a y ! ! 

JOHN HANCOCK CENTER 
CHICAGO. ILLINOIS | 

Architects Engineers: 
Skidmore. Owings & Merrill. Chicago 

General Contractor: 
Tishman Construction Company. Chicago 

Curiam Wall: 
Cupples Products Diwision. 

H. H. Robertson Company. St. Louis 

(rac) 

PRODUCTS RESEARCH i 
CHEMICIU CORPORATHIN 
2919 Empire Awe.. Burbank. Calif. 91504 
(213) 849-3992 
410 Jersey Awe.. Gloucester City. N.J. 08030 
(609) 456-5700 
PRC CHEMICAL CORPORATION OF CANADA. LTD. 
95 Riwalda Road. Toronto. Ontario 

For m o r e data, circle 92 on inquiry card 
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PRODUCT REPORTS 

continued from page 785 C O M P O N E N T CEIL ING / A sys tem based 
o n 5 f t m u l t i p l e s p r o v i d e s t he c o m p o 
nents n e e d e d f o r acous t i ca l c o n t r o l , air 
d i s t r i b u t i o n , f i re p r o t e c t i o n and l i g h t i n g . 
The system is p a r t i c u l a r l y r e c o m m e n d e d 
fo r i n t e r i o r l a n d s c a p i n g because o f i ts 
ab i l i t y t o a c c o m m o d a t e any changes . • 
C o n w e d C o r p o r a t i o n , St. Paul , M i n n . 

Circle 305 on inquiry card 

E L I M I N A T I N G O D O R / A c h e m i c a l o d o r -
o x i d a n t , Purafii, is r e p o r t e d t o d o u b l e 
t he l i fe o f a p u r i f i c a t i o n sys tem, e l i m i n a t e 
f r e q u e n t and d i f f i c u l t f i l t e r r e p l a c e m e n t , 

  

 
 

   
    
    
  
   

  

 

 

t h e m o s t complete 
and authoritative 
guide for— 

• WEATHER STRIPPING 
• SOUND PROOFING 
• LIGHT PROOFING 
•THRESHOLDS 
Zero 's 1 9 6 8 Catalog shows 
many new products, contains 
177 full size drawings. 

WfATHfH STBIPPING 
/ I BY I \ 

Wri te today for your copy ZERO 
^ ^ ^ Z E R O W E A T H E R S T R I P P I N G C O . , I N C . 

Our 4 4 t h year o f serv ice t o a rch i tec ts 

4 1 5 Concord Avenue, Bronx, New York 10455 • (212) LU 5-3230 

For more data, circle 93 on inquiry card 

and r e d u c e the a m o u n t o f o u t s i d e air 
n e e d e d . A system us ing Purafii is pa r t o f 
t he m u n i c i p a l a u d i t o r i u m a n d t hea te r in 
M o b i l e , A la . , w h e r e 1,220 tons o f air c o n 
d i t i o n i n g coo l s the 10,000-seat a u d i t o r i 
u m and t h e 16 m e e t i n g r o o m s . A n o t h e r 
4 0 0 - t o n u n i t coo l s t he 1,950-seat thea te r . 
A i r is c i r cu la ted t h r o u g h 63 a i r hand le rs 
c o n t a i n i n g a to ta l o f 25,000 lbs o f t he 
o d o r o x i d a n t w h i c h a l l ows rec i r cu l a t i on 
o f air a l ready ins ide. • M a r b o n C h e m i 
ca l D i v i s i o n , B o r g - W a r n e r C o r p o r a t i o n , 
W a s h i n g t o n , W . Va. 

Circle 306 on inquiry card 

Q U A R T Z L I N E L A M P / Repor ts say th is 
1 0 0 0 - w a t t l a m p p r o d u c e s 3V.i t imes as 
m u c h l i g h t o v e r its l i f e t i m e as t h e c o n 
v e n t i o n a l i ncandescen t l a m p o f t he same 
w a t t a g e . The phys ica l d i m e n s i o n s are 
i den t i ca l to the 4 0 0 - w a t t m e r c u r y and 
m e t a l h a l i d e l amps , m a k i n g poss ib le t h e 
use o f the t h ree l amps w i t h t he same 
types o f re f lec to r and lens c o m b i n a t i o n s . 
The h i g h - p e r f o r m a n c e t u n g s t e n - h a l o g e n 
l a m p is i n t e n d e d f o r i n d o o r a n d o u t d o o r 
f l o o d l i g h t i n g uses, and f o r genera l i l l u m i 
n a t i o n in indus t r ia l a n d c o m m e r c i a l ap 
p l i ca t i ons . • Genera l Electr ic C o m p a n y , 
Ne la Park, C l e v e l a n d . 

Circle 307 on inquiry card 

more products on page 204 
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*the frameless appearance they said couldn't be done! 

^ hidden door Air Lite Series 300...NEW from Sechrist! 

Write for your all new catalog 
and specification data on 

the Hidden Door. Request: Air 
Lite Series 300 Troffers. 

S E C H n i S T 

L o o k i n g f o r t h a t " i m p o s s i b l e " l i g h t e d lens , t h e o n e t h a t f l oa t s i n t h e s u r r o u n d i n g 

v o i d c r e a t i n g t h e i l l u s i o n o f a n a b s o l u t e l y f r a m e l e s s lens? Sechr i s t has it. T h e 

n e w A i r L i te Ser ies 3 0 0 . T h i s h a n d s o m e f i x t u r e o f f e r s n e w d i m e n s i o n s o f aes the t i c 

b e a u t y f o r c l e a n , c r i s p m o d e r n a r c h i t e c t u r a l d e s i g n . T h e secret? Sechr is t ' s s p e c i a l 

" h i d d e n d o o r " in a regressed a i r s lo t t r o f f e r w h i c h is c o m p a t i b l e w i t h m o s t 

a l l a i r d i f f use r s . B e f o r e y o u r n e x t j o b , c h e c k w i t h Sech r i s t , w h e r e n e w t h i n g s 

are h a p p e n i n g i n t h e m o s t a d v a n c e d c o n c e p t s o f a i r h a n d l i n g a n d l i g h t i n g . 

S E C H R I S T M A N U F A C T U R I N G C O M P A N Y 

p . • . B O X 1 6 7 7 S , D E P T . 8 6 / D E N V E R , C D L D R A D D 3 0 2 1 6 / ( 3 0 3 ) 5 3 4 - D 1 4 1 

For more data, circle 94 on inquiry card 



P R I M E P O W E R 

Sys 

H i g h e s t e f f i c i e n c y a n d m a x i m u m 

e c o n o m y i n t o t a l e n e r g y s y s t e m s a re r e a l i z e d 

o n l y w i t h c o r r e c t c h o i c e o f a d e p e n d a b l e p r i m e p o w e r u n i t . 

T h e m a n u f a c t u r e r s c o m p r i s i n g t h e D i e s e l E n g i n e M a n 

u f a c t u r e r s ' A s s o c i a t i o n o f f e r a c o m p l e t e r a n g e o f d i e s e l , 

d u a l - f u e l , o r s p a r k - f i r e d g a s e n g i n e s t o u t i l i z e t h e l o w e s t 

c o s t f u e l o r c o m b i n a t i o n o f f u e l s a v a i l a b l e f o r a n y p a r 

t i c u l a r i n s t a l l a t i o n . 

T h e e x p e r i e n c e a n d r e p u t a t i o n s o f t h e s e m a n u f a c t u r e r s 

are y o u r a s s u r a n c e o f c o n t i n u o u s , d e p e n d a b l e o p e r a t i o n . 

Fo r i n f o r m a t i o n a n d t e c h n i c a l a s s i s t a n c e , c o n t a c t t h e 

D i e s e l E n g i n e M a n u f a c t u r e r s ' A s s o c i a t i o n , 1 2 2 East 4 2 n d 

S t r e e t , N e w Y o r k , N . Y . 1 0 0 1 7 . 

L o o k t o m a n u f a c t u r e r s o f 

e n g i n e s w i t h t h i s s y m b o l : 

       

  

CHICAGO PNEUMATIC • FAIRBANKS MORSE • COOPER-BESSEMER • UNION 
ENTERPRISE • INGERSOLL-RAND • NORDBERG • WHITE SUPERIOR • WORTHINGTON 

For m o r e data, circle 95 on inquiry card 
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Complete Industrial Panelboards 
"'An Inside Job 
Until now, industrial panelboards were built 
in such a manner that the slightest modifi
cations of circuitry meant, at the \ery least, 
troublesome hours of work for an electrician 
— and, in extreme cases, weeks of delay. Now, 
a new concept eliminates these headaches 
and,at the same time, provides advantages in 
safety and design flexibility of importance to 
engineers,electricians,contractors and user?-. 

New approach to old problems 
T h e s o l u t i o n is a n e w p a n e l h o a r d d e s i g n d e v e l o p e d b y 
S q u a r e D C o m p a n y . I t i n c o r p o r a t e s v e r t i c a l s t a c k i n g 
o f t h e b u s b a r s , f r e e i n g a l a r g e p o r t i o n o f t h e l a t e r a l 
space r e q u i r e d b y o l d - s t y l e b u s s i n g . T h i s 1 - L l N E ® 
d e s i g n p e r m i t s m o u n t i n g a n y c o m b i n a t i o n o f c i r c u i t 
b r e a k e r s . N o s p e c i a l t o o l s a r e r e q u i r e d (see F i g u r e 1 ) . 
I f a c h a n g e i n e l e c t r i c a l re t u i r e m e n t s a r i ses , a d d i t i o n s 
o r s u b s t i t u t i o n s c a n be m a d e w i t h o u t d e l a y . T o i n s t a l l 
o r c h a n g e o v e r t o a n e w 1 0 0 - a m p e r e b r e a k e r t a k e s a b o u t 
10 m i n u t e s w i t h l o c a l l y a v a i l a b l e I - L I N E b r e a k e r s v e r s u s 
m o r e t h a n t w o h o u r s w i t h o t h e r d e s i g n s u s i n g c o n n e c t o r 
assemb l i es a n d b r e a k e r s w h i c h m u s t be o r d e r e d f r o m 
t h e f a c t o r y . A l l c o m p o n e n t s — b o x e s , i n t e r i o r s a n d 
b r e a k e r s — a r e s t o c k e d b y S q u a r e D d i s t r i b u t o r s f o r 
i m m e d i a t e use . 

Many new design features 
A s i d e f r o m easy a s s e m b l y , I - L I N E p o w e r p a n e l b o a r d s 
i n c o r p o r a t e a n u m b e r o f i m p o r t a n t b e n e f i t s . A n I - L I N E 
c i r c u i t b r e a k e r , f o r i n s t a n c e , c a n be i n s t a l l e d a n y w h e r e , 
r e g a r d l e s s o f t h e f r a m e s ize o r n u m b e r o f po les o f t h e 
b r e a k e r o p p o s i t e i t o n t h e b u s b a r s t a c k . T h i s is r e a d i l y 
seen i n t h e m a i n i l l u s t r a t i o n a b o v e . L u g s a r e f r o n t -
r e m o v a b l e , a n d s p e c i a l l u g s a re e a s i l y s u b s t i t u t e d w h e n 
n e c e s s a r y . A l l t e r m i n a l s a re U L l i s t e d f o r use w i t h e i t h e r 

Fijiruri* I. Hroakri M instai i 
wiih II scrvwdriMT. P o s i 
tion ific u n i t : h'vrr it in 
p l a c e ; s c r o * down t i^ht 

a l u m i n u m o r c o p p e r c a b l e . A s i n g l e b o l t c l a m p s t h e 
c a b l e c o n n e c t o r s t o t h e r e s p e c t i v e b u s b a r s , a n d c o m 
p l e t e j o i n t m a i n t e n a n c e m e a n s o n l y t h e t i g h t e n i n g o f 
t h a t o n e b o l t . P r o v i s i o n s a re m a d e f o r a s o l i d n e u t r a l i n 
t h e m a i n l u g o r m a i n b r e a k e r c o m p a r t m e n t s . 

Integrated equipment rating 
A n e x t e n s i v e t e s t i n g p r o g r a m c o n d u c t e d b y S q u a r e D 
C o m p a n y assures s a f e t y w i t h e v e r y c o m b i n a t i o n o f 
b r e a k e r s i n s t a l l e d . C a l l e d t h e ' " i n t e g r a t e d e q u i p m e n t 
r a t i n g , " i t i s t h e s h o r t c i r c u i t r a t i n g o f t h e complete 

p a n e l h o a r d w i t h b r a n c h c i r c u i t b r e a k e r s i n s t a l l e d . T h i s 
t e s t i n g ( 7 ) c o n f i r m s t h e c a p a b i l i t y o f t h e l i n e - s i d e b u s 
a n d i n s u l a t i o n a s s e m b l y t o w i t h s t a n d a n y i o n i z e d gases 
d i s c h a r g e d f r o m a b r a n c h c i r c u i t b r e a k e r d u r i n g s h o r t -
c i r c u i t i n t e r r u p t i o n ( d i s c h a r g e s m u s t n o t cause a l i n e -
s i de , p h a s e - t o - p h a s e a r c o n t h e b u s a s s e m b l y ) , ( 2 ) e s t a b 
l i shes t h a t a n y a r r a n g e m e n t o f b r a n c h c i r c u i t b r e a k e r s 
c a n be m a d e s a f e l y , w i t h o u t r e g a r d t o f r a m e s izes, a n d 
(3) v e r i f i e s t h e s a f e t y o f t h e p h y s i c a l b r a c i n g o f t h e 
b u s s y s t e m . 

Additional safety 
T h e i n t e g r a t e d e q u i p m e n t r a t i n g i s o n l y a p a r t o f t h e 
s a f e t y b u i l t i n j o I - L I N E p o w e r p a n e l b o a r d s . E v e n w i t h 
e x t e r i o r a n d i n t e r i o r t r i m r e m o v e d , t h e p a n e l h o a r d 
p r e s e n t s a " d e a d f r o n t " ( F i g u r e 2 ) . A c a p t i v e , h i n g e d 
c o v e r p r o t e c t s p e r s o n n e l 
f r o m a c c i d e n t a l c o n t a c t 
w i t h t h e m a i n l u g s . 

P o l y e s t e r g l a s s i n s u 
l a t o r s t h r o u g h o u t t h e b u s 
b a r s t a c k a r e as w i d e as t h e 
b u s b a r s t h e m s e l v e s t o 
m i n i m i z e t h e c h a n c e s o f 
a c c i d e n t a l c o n t a c t w i t h 
b u s b a r s o r l i n e - s i d e c o n 
n e c t o r s . D e a d m e t a l i n s u 
l a t o r s a n d filler b l a n k s p r o 
v i d e a d d i t i o n a l s a f e t y w i t h i n t h e c o m p l e t e d u n i t . 

Wide selection 
P l u g - o n b r e a k e r s r a n g e f r o m 1 5 - a m p e r e , s i n g l e - p o l e d e 
v i ces t o 4 0 0 - a m p e r e , t h r e e - p o l e f r a m e s . A l l h a v e m o u n t 
i n g b r a c k e t s a n d c o n n e c t o r s a t t a c h e d a n d r e a d y f o r 
i n s t a l l a t i o n . O p t i o n a l d e s i g n s i n c l u d e b o l t - o n c o n n e c t 
o r s , V i s i - b l a d e b r e a k e r s , b e l l a l a r m , s h u n t t r i p , u n d e r -
v o l t a g e t r i p a n d a u x i l i a r y c o n t a c t s . 

For more data.,. 
F u r t h e r i n f o r m a t i o n o n I - L I N E p o w e r p a n e l b o a r d s is 
a v a i l a b l e . W r i t e t o : S q u a r e D C o m p a n y , D e p t . S A , 
L e x i n g t o n , K e n t u c k y 4 0 5 0 5 . O r c o n t a c t y o u r S q u a r e D 
field r e p r e s e n t a t i v e o r d i s t r i b u t o r . 

r i - u r e 2. 
"l)ea<I f ront ' 
ronstru<-lion 
provi<l<~i f i r fatcr safety 

SqUHRETI CDMPHNY 
Wherever Electricity is Distributed and Controlled 

For more data, circle 705 o n inquiry card 

For m o r e data, circle 104 on inquiry card 
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at Tampa Greyhound Track, Florida 

Ultimate Spectator Comfort 
by Dunham-Bush, Naturally 
E q u i p p e d w i t h 1 0 1 0 t o n s o f a i r c o n d i t i o n i n g by 
D u n h a m - B u s h , t h e e n c l o s e d g r a n d s t a n d a n d 
a d j o i n i n g c l u b h o u s e o f f e r u l t i m a t e c o m f o r t f o r 
1 2 , 0 0 0 s p e c t a t o r s a t t h e T a m p a G r e y h o u n d 
T r a c k . 

D e s i g n e d t o b e a t h o t , h u m i d " d o g " d a y s , t h e 
h a n d s o m e g r a n d s t a n d is a i r c o n d i t i o n e d by 1 6 
D u n h a m - B u s h r o o f m o u n t e d c o n d i t i o n e r s . T w o 
p a c k a g e d c h i l l e r s in p a r a l l e l s u p p l y c h i l l e d w a t e r 
t o 9 a i r h a n d l i n g u n i t s f o r c o o l i n g t h e l o w e r a n d 
m e z z a n i n e a r e a s . T h e r e n o v a t e d c l u b h o u s e is 
s e r v e d by 9 r o o f m o u n t e d p a c k a g e d a i r c o n 
d i t i o n e r s . 

" I m a g i n e e r i n g " o f t h e i n s t a l l a t i o n p r e s e r v e d 

t h e b e a u t y o f d e s i g n a n d t h e u n o b s t r u c t e d v i e w 
of t h e t r a c k . 

S p a c e - s a v i n g r o o f m o u n t e d D u n h a m - B u s h 
e q u i p m e n t a l l o w e d o p t i m u m u s e o f a p p r o x i 
m a t e l y 1 1 8 , 0 0 0 s q u a r e f e e t o f s p a c e . 

T h i s is o n l y o n e o f t h e m a n y b e n e f i t s o f f e r e d 
b y D u n h a m - B u s h — y o u r o n e s o u r c e , o n e r e 
s p o n s i b i l i t y a i r c o n d i t i o n i n g , h e a t i n g a n d r e f r i g 
e r a t i o n e q u i p m e n t m a n u f a c t u r e r . 

F o r c o m p l e t e t e c h n i c a l a n d m a n a g e m e n t -
o r i e n t e d i n f o r m a t i o n , s e e y o u r n e a r e s t D u n h a m -
B u s h r e p r e s e n t a t i v e o r w r i t e D u n h a m - B u s h , I n c . , 
W e s t H a r t f o r d , C o n n . 0 6 1 1 0 • W e s t o n , O n t a r i o 
• P o r t s m o u t h , E n g l a n d . 

A R C H I T E C T : 
Russel l J . Minardi. Tampa , Fla. 

M E C H . C O N S U L T I N G E N G I N E E R : 
Julian C . Johnson, Tampa , Fla. 

MECH. CONTRACTOR: 
Ford Plumbing Co. . Inc., Tampa. Fla. 

D U N H A M - B U S H 
one of The Signal Companies IE 

For more data, circle 106 on inquiry card 
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A n d now . . . the unique Decor Table S e r i e s * . 
An exciting new concept with matching or 

contrasting floor covering inlaid in the base . 
Round, square and rectangular b a s e s . T o p s 

available with patented R O C K E D G E ? - for the 
life of the table. Another outstanding design 

innovation . . . 

f r o m C H F — t h e T a b l e P e o p l e . 

• P a t e n t P e n d i n g 

C H I C A G O H A R D W A R E F O U N D R Y C O M P A N Y N O R T H C H I C A G O , I L L I N O I S 6 0 0 6 4 

For more data, circle 707 o n inquiry card 
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P R O D U C T REPORTS 

Try your 
ilass design 
prolileins 
on OS.... 

L I K E : 
Life Sciences Laboratories 
Botanical Gardens 
Conservatories 
Solaria 
Atria 
Sludge Bed Enclosures 
Display Areas 
Skylights 
Pool Enclosures 
Research Laboratories 
Domes 

W e l ike to he lp archi tects—in fact , 
w e ' v e been w o r k i n g w i t h some o f 
the best o f t h e m fo r ove r a cen tu ry . 
O u r l o n g expe r ience in des ign a n d 
e n g i n e e r i n g o f e v e r y c o n c e i v a b l e 
t ype o f glass o r g lazed s t ruc tu re ( in 
c l u d i n g plast ic) is ava i lab le w i t h o u t 
cost o r o b l i g a t i o n . W e spec ia l i ze in 
p r o v i d i n g assistance t o he lp y o u d e 
v e l o p c u s t o m plans f o r any p u r p o s e . 
O u r fac i l i t ies are t he m o s t c o m p r e 
h e n s i v e i n t h e c o u n t r y , e n a b l i n g 
a r c h i t e c t s t o m e e t t h e i r c o m p l e t e 
needs f r o m just o n e source . 

C o n s u l t S w e e t ' s A r c h i t e c t u r a l 
Ca ta log Fi le, o r w r i t e us a b o u t y o u r 
p r o j e c t — n o o b l i g a t i o n . N e e d h e l p 
i m m e d i a t e l y ? Cal l us c o l l e c t : (914) 
591-8800. 

Lord&Burnham 
IRVINGTON-ON-HUDSON, N. Y. 10533 
GLASSHOUSE LEADERSHIP SINCE 1856 

For more data, circle 770 o n inquiry card 
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continued from page 188 

B R O N Z E S T A I R W A Y / Th is b r o n z e he l i x -
shaped c a n t i l e v e r e d s ta i rway connec ts 
t he b o a r d r o o m in t he p e n t h o u s e o f t he 
n e w Evans P roduc ts b u i l d i n g , P o r t l a n d , 
w i t h t he execu t i ve o f f i ces . T h e s ta i rway is 
c e n t e r - h u n g f r o m a b r o n z e e n c l o s e d c o l 
u m n o f s t ruc tu ra l s tee l , a n d r e p o r t e d l y , 
because o f t he in te rna l d e s i g n , t he re is 
l i t t l e h a r m o n i c - t y p e v i b r a t i o n . • O r e g o n 
Brass W o r k s , P o r t l a n d , O r e . 

Circle 308 on inquiry card 

A L U M I N U M S H E E T / A l u m i n u m a rch i t ec 
tura l sheet , Vs- in . t h i c k , f i n i s h e d in D u -
ranodic gray, was used in t he canop ies 
f o r th is D e t r o i t s to re . The gray c o l o r is 
in tegra l in t he a l u m i n u m a l l oy a n d is 
b r o u g h t o u t in a n o d i z i n g t o i m p a r t a sap
p h i r e - h a r d f i n i sh . • A l u m i n u m C o m 
pany o f A m e r i c a , P i t t sbu rgh . 

Circle 309 on inquiry card 

G L A Z E D C E I L I N G P A N E L / To ta l ce ram ic 
acous t i ca l pane l is said to m e e t t he mos t 
s t r i ngen t r e q u i r e m e n t s f o r f i re ra t ings , d i 
m e n s i o n a l s tab i l i t y and resistance t o 
m o i s t u r e and co r ros i ve f umes . The k i l n 
t i r i n g o f t h e pane l makes i t d u r a b l e , a n d 
panels have n o p a i n t e d surfaces t o d e 
te r io ra te , y e l l o w o r craze. • The Ce lo tex 
C o r p o r a t i o n , T a m p a , Fla. 

Circle 310 on inquiry card 

more products on page 205 

ARCHITECTS 

This valuable 
new book 
is yours for 
the asking! 

 
 

 
  

CAST IRON SOIL 
PIPE & FITTINGS 

HANDBOOK 
A c o m p r e h e n s i v e , a u t h o r i t a t i v e 
t e x t b o o k , fu l l y i l l u s t r a t e d , c o m p l e t e 
w i t h s t a t i s t i c a l t a b l e s , c a l c u l a t i o n s 
a n d c h a r t s , g i v i n g a b b r e v i a t i o n s , 
d e f i n i t i o n s a n d r e c o m m e n d e d 
s y m b o l s . 

I n v a l u a b l e if y o u d e s i g n , e s t i m a t e 
or i n s t a l l p l u m b i n g s y s t e m s . 
A $ 5 v a l u e , F R E E to q u a l i f i e d 
a r c h i t e c t s a n d e n g i n e e r s . 
T o r e c e i v e y o u r f r e e c o p y , a d d r e s s 
a r e q u e s t on y o u r c o m p a n y 
l e t t e r h e a d to: 

^ CAST IRON SOIL PIPE INSTITUTE 
I I 1824-26 Jefferson Place. N.W. 
^ j f ^ Washington, D. C . 20036 

A / /OW 4 w e e k s f o r delivery 



P R O D U C T S REPORTS 

continued trom page 204 

M o d u l a r 
some things 
go together 

naturally, 
and provide 
compatible 

design 
M o d u l a r c o n s t r u c t i o n m e a n s a 

lo t t o b o t h t h e a r c h i t e c t a n d h i s 
c u s t o m e r . It o f f e r s f l e x i b i l i t y 

a n d v a r i e t y in u s e , b e c a u s e a l l 
d i m e n s i o n s a r e s t a n d a r d i z e d . 

N o s t r a g g l i n g i n c h e s — o r 
f r a c t i o n s — a r e p r e s e n t to 

u n b a l a n c e t h e g e n e r a l s c h e m e . 
T h i s c r e a t e s a n u n r i v a l e d 

q u a l i t y of b e a u t y . I t ' s w h a t w e 
h a d in m i n d w h e n w e c r e a t e d 

P r e c i s e f o r c o m m e r c i a l a n d 
i n s t i t u t i o n a l u s e . W a k e f i e l d 

O p e r a t i o n , I T T L i g h t i n g F i x t u r e 
D i v i s i o n , I n t e r n a t i o n a l 

T e l e p h o n e a n d T e l e g r a p h 
C o r p o r a t i o n , P.O. B o x 195, 

V e r m i l i o n , O h i o 4 4 0 8 9 

P r e c i s e 

WAKEFIELD 
LIGHTING I T T 

R E V E R B E R A T I O N C O N T R O L / Ce l l u l a r 
glass un i t s a t tached to the f o u r wa l l s 
so l ved a s o u n d p r o b l e m in t he m u l t i - p u r 
pose g y m at the Un ivers i t y o f W i s c o n s i n . 
The Ceocoustic absorbers r e d u c e d rever
b e r a t i o n t o 1.5 s e c , and the " p a t c h " t e c h 
n i q u e e n a b l e d un i ts t o be a t t ached w i t h 
o u t a l t e ra t i ons t o the ex is t ing pre-s t ressed 
c o n c r e t e s t ruc tu re . • P i t t sburgh C o r n i n g 
C o r p o r a t i o n , P i t t sburgh . 

Circle 377 o n inquiry card 

O F F I C E - W I T H I N - O F F I C E / This desk 
c o m b i n e s the e lemen ts o f t ab le , c re -
d e n z a , shelves and f i le cab ine ts . Refer
ence b o o k s , s ta t i one ry and o t h e r supp l ies 
are al l c u b b y h o l e d in o p e n shelves, w h i l e 
f i le d r a w e r s and c losed shel f space h o l d 
f o l d e r s and b u l k i e r supp l ies . • Rober t 
John C o m p a n y , Ph i lade lph ia . 

Circle 372 on inquiry card 

For more data, circle 108 on inquiry card 

BUSINESS F U R N I S H I N G S / Can t i l eve r 
l o u n g e cha i r w i t h h a n d - p o l i s h e d , s ta in 
less steel f r a m e is o n e o f several n e w 
l o u n g e cha i r des igns. H a r m o n i z i n g occa 
s iona l tab les c o m p l e m e n t cha i r s ty l i ng . 
• R ichard T h o m p s o n Co. , D i v i s i o n o f 
G l e n n o f C a l i f o r n i a , N e w Y o r k C i t y . 

Circle 313 on inquiry card 

more products on page 208 

M o d u l a r 
Precise makes 

it easy to 
assemble all 

the pieces 
in your 

master plan 
T h i s c e i i i n g f i x t u r e w i t h o n e -

p i e c e , i n j e c t i o n - m o l d e d r e f r a c 
t o r c o m p l e m e n t s a n y m o d u l a r 

c e i l i n g . T h a t ' s b e c a u s e P r e c i s e , 
is m o d u l a r . I ts 12 " x 4 8 " s i z e is 
e x a c t l y 1 2 " x 4 8 " f o r e x a m p l e . 
I t 's a l s o a v a i l a b l e in 1 6 " x 4 8 " , 

1 2 " X 9 6 " a n d 1 6 " x 9 6 " . A d d 
t h e v e r t i c a l s i d e s a n d e n d s a n d 

y o u h a v e a u n i t t h a t n o t o n l y 
l o o k s m o d u l a r b u t is m o d u l a r . 
Y o u c a n a r r a n g e a h a n d f u l . . . 

o r h u n d r e d s . . . o f u n i t s , a n d 
a l w a y s b e c o n f i d e n t o f a h a n d 

s o m e t o t a l e f f e c t . W a k e f i e l d 
O p e r a t i o n , I T T L i g h t i n g F i x t u r e 

D i v i s i o n , I n t e r n a t i o n a l 
T e l e p h o n e a n d T e l e g r a p h 

C o r p o r a t i o n , P. 0 . B o x 195 , 
V e r m i l i o n , O h i o 4 4 0 8 9 

WAKEFIELD 
LIGHTING 

For m o r e data , circle 108 on inquiry card 
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Should all 
your clients' 
security 
be your 
concern? 

Y o u m a y be 

s p e c i f y i n g a T E L K E E 

k e y c o n t r o l s y s t e m 

f o r s o m e h o s p i t a l s , 

s c h o o l s a n d i n d u s t r i a l 

c o m p l e x e s ; b u t 

o v e r l o o k i n g i t o n b u i l d i n g s 

w h e r e t h e r e are o n l y a f e w l o c k s . 

A T E L K E E s y s t e m o f key c o n t r o l is so s i m p l e , so 

r e l a t i v e l y i n e x p e n s i v e , w i t h so m a n y a d v a n t a g e s 

f o r y o u r c l i e n t , t h a t i t o u g h t t o be i n c l u d e d 

w h e n e v e r y o u r h a r d w a r e s p e c i f i c a t i o n s ca l l f o r 20 

l o c k s o r m o r e . 

T E L K E E m e a n s s e c u r i t y , e c o n o m y , c o n v e n i e n c e 

f o r every l o c k i n eve ry b u i l d i n g . . . f o r r e s t r i c t e d 

areas, s t o r a g e o f v a l u a b l e s u p p l i e s , c o n f i d e n t i a l 

files, f o r a n y i t e m w i t h a l o c k . T E L K E E g u a r d s 

a g a i n s t k e y loss a n d c o s t l y l o c k r e k e y i n g . 

See Sweet ' s A r c h i t e c t u r a l F i l e o r w r i t e t o d a y f o r 

y o u r c o m p l e t e A . L A . F i l e : T E L K E E B o x 9 7 , 

G l e n R i d d l e , P e n n s y l v a n i a 1 9 0 3 7 . 

Specify a 

TELKEE 
SYSTEM OF KEY CONTROL 

If you only knew 
how often I think 
of you, Horace, 
Hutch & Sinkwell, 
A. LA. 
Never heard of Horace, Hutch & Sinkwel l , A.I.A.? Wel l , 
maybe the gir ls in that new off ice bui ld ing aren' t so good 
at remember ing arch i tec ts ' names. But like the gal above 
they do apprec ia te it when on arch i tec t goes to the t rouble 
of speci fy ing one of Bobrick's a t t rac t ive and convenient 
stainless steel, bui l t - in dual vending mach ines for dispens
ing both femin ine napkins and tampons. 

And since about half the gals now use tampons, there's 
more than beauty involved in their apprec iat ion of Bobr ick 's 
recessed dual-vend machines. 

So how about it? Send for our free cata logue or see Sweet's 
File No. 23.a (or Bobr ick, File ^i^) for a descr ipt ion of 
vending mach ines avai lable for d ispensing Kotex® napkins 
and tampons . 

True, your name may be forgot ten but your good deed wil l 
live on in the hearts of al l the gir ls . 

Kimberly-Clark Corporation 
Commercial Department Neenah. Wisconsin 

for more data, circle 772 o n inquiry card 

For more data, circle 777 o n inquiry card 



From aÔ belowtolOÔ above... 
l i tect: Minoru Yamasaki Associates, 
lingham, Michigan. 
Jral Contractor: George Fuller, 
ago, I l l inois, 
ing Contractor 
y's Glass & Mirror Company, 
'aul, Minnesota 
; Manufacturer 
ICO Manufacturing Company 
eland, Ohio. 

Butyl tape keeps 
insulated uiudows leak-free. 

ihitectural caulk Butyl 

Because of the seasonal temperature extremes in 
Minneapolis, the tall, dual-pane insulated 
windows used with the marhle sheath on the 
new Northwestern National Life Insurance 
Building needed a carefully designed glazing 
system. An effective seal was obtained with 
flexible, non-hardening Butyl tape. 

Made of specially processed Enjay Butyl 
rubber and polyisobutylene, the preformed tape 
has 100% non-oxidizing solids. It provides a 
strong bond between the glass and external stop 
...isresistant to shrinking, hardening, cracking, 
ultraviolet rays and temperature extremes 
between —40 ° F and 200 ° F . . . gives practically 
permanent sealing. On .sashes with interior 

For more data, circle 773 o n inquiry card 

stops, all glazing with Butyl tape can be done 
from the inside... with no scafl̂ olding or external 
clean-up. Supplied with a paper backing, the 
tape is easily and quickly applied. 

Butyl sealing tapes are also widely used for 
sealing mullions, exterior panels and the like. 
They are available in a variety of colors and 
shapes, usually with internal reinforcing to 
prevent distortion and squeeze-out. 

Enjay does not make tape, but we do supply 
Butyl rubber and other elastomers to quality-
conscious tape manufacturers. 
Enjay Chemical Company, i 
60 West 49th Street, I C N J A Y 
New York, N. Y. 10020. 



P R O D U C T REPORTS 

1 HOUR RATING FOR 
STEEL ROOF OECK WITH 

CONVENTIONAL LAY-IN CEIUNG 
A s e c o n d 1 hr. test g e t s U . L approva l for r o o f / c e i l i n g a s s e m b l y . T h i s 

t ime the d e c k s p a n w a s i n c r e a s e d to 7 ' - 0 " , the s u s p e n d e d l a y - i n 

c e i l i n g p a n e l s w e r e c o n v e n t i o n a l a c o u s t i c a l b o a r d , a n d a s i n g l e layer 

of % " insu la t ion b o a r d w a s u s e d over the d e c k . 

T h i s c o m b i n a t i o n of l a y - i n ce i l ing a n d d e c k to s p a n ratio p r o v i d e s a n 

e x c e p t i o n a l e c o n o m i c a l d e c k a s s e m b l y . O n e that is s t rong a n d n o w 

fire ra ted. 

Fill in c o u p o n b e l o w a n d c l ip it to y o u r le t terhead for deta i led infor

mat ion o n this n e w fire rated s y s t e m . 

STEEL DECK INSTITUTE 

Airtherm Manufacturing Co. • Armco Steei Corp. • Bowman Build
ing Products Div., Cyclops Corp. • The Ceco Corp. • The Goldsmith 
Metal Lath Co. • Granco Steel Products Co. • Inland Steel Products 
Co. • Macomber, Inc. • The R. C. Mahon Company • Plasteel Prod
ucts Corp. • Republic Steel Corp., Mfg. Div. • Roll Form Products 
Inc. • H. H. Robertson Co. • Wheeling Corrugating Co. 

Fill in coupon and clip to your letterhead for your free copy 

^ S T E E L D E C K I N S T I T U T E 9 8 3 6 R o o s e v e l t R d . , W e s t c h e s t e r , 

I P lease s e n d m e c o m p l e t e i n f o r m a t i o n o n n e w 1 H R . f i re t e s t . 

I 
I 

6 0 1 5 3 

continued from page 205 

3 6 - I N C H R U L E / Th is l o n g ru le measures 
u p to 383 f t w i t h o u t b e i n g m o v e d . Rule is 
l i g h t w e i g h t a l u m i n u m tha t w i l l n o t w a r p 
and is n o t a f fec ted by a t m o s p h e r i c c o n 
d i t i o n s . • Fairgate Rule C o m p a n y , Inc., 
C o l d S p r i n g , N.Y. 

Circle 314 on inquiry card 

THIN SPEAKER / 7 w / n - X X T w e n t y h i - f i 
speaker system i nco rpo ra tes t w o o f the 
recent ly i n t r o d u c e d Poly-Planer p last ic 
speakers i n t o a s ing le un i t IV2 i n . th i ck . 
The space-saver, s w i n g - a w a y des ign i n 
c ludes a s i m u l a t e d o i l e d w a l n u t f r a m e 
w i t h so l id w a l n u t base and a cane g r i l l e . 
U n i t is said t o p r o d u c e " a b o o m - f r e e 
bass, m e l l o w m i d - r a n g e a n d c r i sp t r e b l e . " 
• M a g i t r a n , Cedar G r o v e , N.J. 

Circle 375 o n inquiry card 

NAME 

TITLE. 

F U R N I T U R E / A w i d e l i ne o f French a n d 
I ta l ian r e p r o d u c t i o n s i nc ludes ch i no i se r i e 
designs hand d e c o r a t e d in g o l d leaf and 
ra ised lacquer , g reen a n d b l a c k t o r t o i se 
she l l , r u b b e d - t h r o u g h t e t e - d e - N e g r e w i t h 
a n t i q u e g o l d and a c h i p p e d y e l l o w w i t h 
terra co t ta . S h o w n here is a 3 2 - i n . square 
game tab le . The revers ib le t o p , w h i c h is 
p l a i n o n o n e s ide w i t h chessboard o n t he 
o t h e r , reveals a b a c k g a m m o n w e l l w h e n 
r e m o v e d . A l l t h ree surfaces are h a n d -
t o o l e d leather . • R ichard W h e e l w r i g h t 
Inc. , N e w York C i ty . 

Circle 376 o n inquiry card 

For more data, circle 114 on inquiry card 
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¥)u've got to build 
a Img lasting roof. 
If it's not, you may 

be out in 
the cold! 

: PAGEANT OF AMERICA. Copyright Yale Universily 
Press. United States Publishers Association. Inc.. sole distributors. 

Specify a lead roof. It ' l l last longer than any other k ind. 
Lead is easy to use too, for f lash ing, s tanding seams, and 
batten roof ing. Because, lead doesn' t spring back at the 
man w h o installs it. It goes where he puts it and stays put the 
first t ime. That's where the economy comes in. Time saved 
in instal lat ion makes your j o b more prof i table. Look to lead for 
design advantages in roof ing , waterp roo f ing , soundproo f ing , 
facades, and many others. There are countless imaginat ive uses 
for lead, that are perfect for your kind of architecture. Th ink about 
i t ! Bui ld freer, bui ld better w i t h lead and f ind ou t for yourself. 
For more informat ion wr i te Lead Industries Assoc ia t ion, Dept. L-7 
292 Madison Avenue, New York. N.Y. 10017 

Build better with lead 

For more data, circle 775 o n inquiry card 
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IN 1828 
ARCHITECTS 

HAD NO REASON TO 
CONSIDER HELIPORTS 

Because, in 1828, V i t t o r i o Sarti 's h e l i c o p t e r was s t r i c t l y 
a f l y i n g m a c h i n e . There w e r e n o u rban t ra f f i c snarls o r 
a i rpo r t s far f r o m c i ty business d is t r i c ts . T o d a y , t he b u s i 
ness use o f he l i cop te r s is a g r o w i n g rea l i ty . N e w t w i n -
e n g i n e he l i cop te r s w i l l e l i m i n a t e f l i gh t res t r i c t ions ove r 
c i t ies . If y o u are d e s i g n i n g c i ty centers , i ndus t r i a l p lan ts , 
m a j o r b u i l d i n g c o m p l e x e s and hosp i ta ls , n o w is t h e 
t i m e to p lan for h e l i p o r t s and he l i s tops . 
It costs subs tan t ia l l y less to i n c l u d e a h e l i p o r t in y o u r 
o r i g i n a l p lans than to add o n e later. 

Free Hel iport Design Kit 
Send for Bell's free hel iport brochure, plus an off icial FAA 
Hel iport Design Guide. Simply fill out the information 
below and mail t o : 

t 

Dept. 187G 
Texas 76101. 

Name 

Bell Helicopter Company, Fort Wor th , 

Tit le. 

Firm 

Address 

City Sta te . .Zip 

Remarks: 

H E L I C O R T E R 

FORT WORTH, TEXAS 76101 • A t e x t r o n i COMPANY 

OFFICE LITERATURE 
For more inlormalion circle selected item num
bers on Reader Service Inquiry Card, pages 
243-244 

P H O T O G R A P H I C L A B O R A T O R Y / Equ ip 
m e n t l i t e ra tu re a n d p l a n n i n g k i t o f f e r i n 
f o r m a t i o n to he lp in p l a n n i n g the best 
o p e r a t i o n fo r t he i n d i v i d u a l s i t u a t i o n — 
large o r sma l l . • K r e o n i t e Inc., W i c h i t a , 
Kan . 

Circle 400 on inquiry card 

S P E C I A L S E R V I C E D O O R S / D e t a i l e d 16 -
page ca ta log o f fers p lan and sec t iona l 
d i m e n s i o n e d v iews and a rch i tec tu ra l 
spec i f i ca t i ons fo r roo f scut t les , s m o k e 
hatches, s i dewa l k d o o r s , i n t e r i o r / e x t e r i o r 
d o o r s , basemen t e n t r a n c e d o o r s a n d t he 
n e w type J and JD d o o r s . • T h e B i l co 
C o m p a n y , N e w Haven , C o n n . ' 

Circle 401 on inquiry card 

G R I L L E S A N D R E F A C I N G S C R E E N S / A 
24-page ca ta log presents a rch i t ec tu ra l 
gr i l les and refac ings fo r va r ied a p p l i c a 
t ions . C o l o r p h o t o s s h o w f ive d i f f e r e n t 
types o f g r i l l e in b u i l d i n g ex te r io rs , and 
" b e f o r e " and " a f t e r " p i c tu res s h o w reno 
v a t i o n o f one -s to r y and m u l t i - s t o r y s t ruc
tures. • C o n s t r u c t i o n Spec ia l t ies , Inc. , 
C r a n f o r d , N.J.* 

Circle 402 on inquiry card 

A L U M I N U M S P E C I F I C A T I O N S / " S p e c i 
f i ca t ions f o r A l u m i n u m S t r u c t u r e s " is a 
64 -page manua l o n d e t e r m i n i n g a l l o w 
ab le stresses in a l u m i n u m s t ruc tures . 
Spec i f i ca t ions , w h i c h are g iven f o r c o m 
p o n e n t s o f shapes ins tead o f f o r pa r t i cu la r 
s t ruc tu ra l shapes, are a p p l i c a b l e p r i m a r i l y 
t o b u i l d i n g s , a l t h o u g h a l l o w a b l e stress 
tables are i n c l u d e d f o r b r i d g e - t y p e s t ruc
tures as an a p p e n d i x . • The A l u m i n u m 
Assoc ia t i on , N e w Y o r k C i t y . 

C/fc7e 403 on inquiry card 

STEEL D E C K A N D C O N C R E T E F O R M S / 
T w o cata logs cover t he c o m p l e t e l i ne o f 
steel r o o f and f l o o r d e c k , and p e r m a n e n t 
c o n c r e t e f o r m s . The deck ca ta log c o n 
tains i n f o r m a t i o n o n f in ishes, i n c l u d i n g a 
n e w co r ros ion - res i s tan t f i n i sh , and i n 
c ludes a n u m b e r o f char ts f o r f i g u r i n g 
r o o f and f l o o r loads and acous t i ca l p r o p 
er t ies o f b u i l t - u p decks . • B o w m a n 
B u i l d i n g Products D i v i s i o n , C y c l o p s C o r 
p o r a t i o n , P i t t sburgh . * 

Circle 404 on inquiry card 

F L O O R TILE / Eight r o o m in te r io rs are 
f ea tu red in an 8-page b r o c h u r e c o v e r i n g 
ove r 100 f l o o r t i les. • J o h n s - M a n v i l l e , 
N e w York C i ty . * 

Circle 405 on inquiry card 

* Additional product information in Sweet's 
Architectural File 

more literature on page 212 

For more data, circle 776 on inquiry card 
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The, 
stick 
system 

Discover stcd load beairing architectural wall framing. 
Discover Steelcraf t. 

Steelcraft's Stick System consists of standard 
pre-engineered steel sections. Offers architects 
virtual ly unl imi ted design versati l i ty and the 
aesthetic beauty of fixed glass exterior and in
terior wall openings. 
Now you can design beautiful entrances, fronts, 
partitions, end walls, transoms and sidelites 
f rom standard, readily available sections. 
They're tailor-made to your job requirements 
f rom factory fabricated components and 
assembled locally by your factory t ra ined 
Steelcraft Distributor. 

You choose from a wide range of relatively 
slender steel framing members depths of 3, 
3 .3 /4 . 4-3 '4, 5-3/4, 6-3/4 and 8-3/4 inches 
to meet your load bearing and wind loading 
requirements. 
Discover the versatility, the design opportunity, 
the color, and economy Steelcraf t 's stick 
system offers you. 
A Design Manual containing complete and 
comprehensive data on "st icks" is available to 
architects. Write Steelcraft, 9017 Blue Ash 
Road, Cincinnati, Ohio 
45242 U.S.A. Steelcraft 

finest name in metal doors and frames 

For more data, circle 117 on inquiry card 
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OFFICE LITERATURE 

Guaranteed 
to retain 

its insulation 
efficiency 

for 20 years 
...at least. 

IS) 

FOAMGLAS-BOARD roof insulation 

In FoAMGLAS i n s u l a t i o n , dry a i r is 
t r a p p e d i n s i d e m i l l i o n s of water 
proof, c l o s e d c e l l s . A n d , b e c a u s e 
i t 's c e l l u l a r g l a s s , it h a s v e r y h igh 
c o m p r e s s i o n s t r e n g t h a n d d i m e n 
s i o n a l s tab i l i ty , a n d p r o v i d e s a rigid 
b a s e for bu i l t -up roof ing. 

T h e b e v e l e d e d g e s fo rm c o n t i n u 
o u s p a s s a g e s to r e l i e v e v a p o r p r e s 
s u r e w h i c h c a n c a u s e w r i n k l i n g a n d 
b u c k l i n g of the roof ing. 

Only FoAMGLAS is g u a r a n t e e d to 

re ta in its i n s u l a t i o n v a l u e , c o m p r e s 
s i v e s t r e n g t h a n d i n c o m b u s t i b i l i t y , 
a n d not to a b s o r b m o i s t u r e for 2 0 
y e a r s . S e n d for a copy of the g u a r 
a n t e e a n d a s a m p l e of FOAMGLAS-
B O A R D , the idea l i n s u l a t i o n for roo fs , 
f loors , p l a z a s a n d p a r k i n g d e c k s . 

Wr i te P i t t s b u r g h C o r n i n g C o r p . , 
Dep t . A R - 7 8 , O n e G a t e w a y C e n t e r , 
P i t t s b u r g h , P a . 1 5 2 2 2 . In W e s t e r n 
E u r o p e , c o n t a c t P i t t s b u r g h C o r n i n g 
d e B e l g i q u e , S . A . , B r u s s e l s . 

The Insulation People 
P I T T S B U R G H 

DC 
| C 0 R N I N G 

For m o r e data, circle 118 on inquiry card 

continued from page 210 

AIR D I S T R I B U T I O N / T w o cata logs d e 
scr ibe var iab le cons tan t v o l u m e h i g h v e 
l o c i t y m i x i n g boxes a n d rehea t boxes . 
A c c o r d i n g to the cata logs, the system o f 
hea t i ng and c o o l i n g sect ions o f a b u i l d i n g 
a c c o r d i n g to need results in q u i e t e r m o r e 
e f f i c i en t air c o n d i t i o n i n g . • A n e m o s t a t , 
S c r a n t o n , Pa.* 

C;rc/e 406 o n inquiry card 

H A R D B O A R D S I D I N G / The 24-page 

1968 " E x t e r i o r s " ca ta log i l lust rates t he 

X -90 Siding l i ne . • M a s o n i t e C o r p o r a 

t i o n , Box B, Ch i cago . * 
Circle 407 on inquiry card 

C E R A M I C T ILE / A 20 -page c o l o r ca ta log 
shows ove r 160 s tandard t i le co lo rs and 
o v e r 100 pa t te rns and c o l o r c o m b i n a 
t ions . The l i ne i nc ludes g lazed w a l l t i l e , 
f r o s t p r o o f h e a v y - d u t y g lazed t i l e , p o r c e 
lain ce ram ic mosaics , na tu ra l c lay ce ramic 
mosaics and m o r e . • U n i t e d States Ce 
ramic T i l e C o m p a n y , C a n t o n , O h i o . * 

Circle 408 on inquiry card 

FIRE D O O R S / A n 8-page ca ta log d e 

scr ibes t he l i ne o f s w i n g i n g and s l i d i ng 

f i r e d o o r s f o r i n d u s t r i a l , c o m m e r c i a l and 

i ns t i t u t i ona l a p p l i c a t i o n s . I l l us t ra t ions i n 

c l u d e d o o r deta i ls and f r a m e p ro f i l es . • 

O v e r l y M a n u f a c t u r i n g C o m p a n y , Greens-

b u r g , Pa.* 
Circle 409 on inquiry card 

W A T E R P R O O F E R S , REPELLENTS / C o l o r 

b r o c h u r e presents f u l l range o f decora

t i ve and p r o t e c t i v e w a t e r p r o o f e r s and re

pe l l en ts . I n c l u d e d are t h r e e t ranspa ren t 

repe l len ts for masonry , seven r e a d y - t o -

use b i t u m i n o u s b lacks fo r l i gh t - , m e d i 

u m - and heavy -du t y spec i f i ca t ions , and a 

g raded ox i d i zab le i r on p o w d e r tha t seals 

b e l o w - g r a d e w a l l a n d f l o o r sur faces, 

cracks, ho les , and j o i n t s f o r m i n g a w a t e r -

i m p r e g n a b l e me ta l l i c p l a t i n g . A p p l i c a t i o n 

p h o t o g r a p h s s h o w s o m e ef fec ts w i t h 

Colorcoat o r Super Colorcoat. • S o n n e -

b o r n B u i l d i n g P roduc ts , Inc. , Des Plaines, 

I I I . * 
Circle 410 on inquiry card 

I -BEAMS A N D C H A N N E L S / A g u i d e t o 

sec t ion e l e m e n t s o f t he n e w A l u m i n u m 

Assoc ia t ion s t ruc tu ra l I -beams and c h a n 

nels is ava i lab le in the f o r m o f s l i p - in 

pages fo r the ex is t ing "S t ruc tu ra l A l u m i 

n u m D e s i g n " h a n d b o o k . The tables i n 

c l u d e to rs ion cons tan ts used i n c h e c k i n g 

the loca l b u c k l i n g and t w i s t i n g s t reng th 

o f the n e w shapes. • Reyno lds Me ta l s 

C o m p a n y , R i c h m o n d , V i r g i n i a . * 
Circle 411 on inquiry card 

' Additional product information in Sweet 's 
Architectural File 

more literature on page 216 

For more data, circle 119 on inquiry card 1 
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Short course 
in better masonry wall 
construction with versatile 
Dur-O-wat products 
When these Dur-O-waL products are at work, the result is better masonry wails. Check this list 
and you'll find Dur-O-waL has products for most any masonry wall application. 

© Dur-O-waL Truss for single wythe, com
posite and cavity walls. 

@ Dur-O-waL Truss with Drip for cavity walls. 

® Dur-O-waL Trirod for composite and cavity 
walls. 

® Dur-O-waL Trirod with Drip for cavity walls. 

(5) Dur-O-waL Double for composite walls. 

® Dur-O-waL Double with Drip for cavity 
walls. 

(7) Dur-O-waL Corners available in all sizes 
and design types. 

(b ) Dur-O-waL Tees available in all sizes and 
design types. 

( i ) L a d u r Type for single wythe, composite 
and cavity walls. 

® Ladur Type with Drip for cavity walls. 

® Ladur Type Trirod for composite and cavity 
walls. 

© L a d u r Type Trirod with Drip for cavity 
walls. 

@ Ladur Type Double for composite and cavity 
walls. 

® Ladur Type Double with Drip for cavity 
walls. 

® Ladur Type Corners available in all sizes 
and design types. 

Ladur Type Tees available in all sizes and 
design types. 

Continuous Rectangular Ties for composite 
walls. 

@ Continuous Rectangular Ties with Drip for 
cavity walls. 

® Continuous Rectangular Tie Inside Corner. 
Available in all sizes, with or without drip. 

@ Continuous Rectangular Tie Outside Corner. 
Available in all sizes, with or without drip. 

@ Continuous Rectangular Tie Tee. Available 
in all sizes, with or without drip. 

© A d j u s t a b l e Wall Tie (Rectangular Type) 
available in 6 sizes. 

© Adjustable Wall Tie (Z-Type) available in 
6 sizes. 

® Rapid Control Joint Regular. For all wall 
sizes. 

® Rapid Control Joint No. 6 Wide Flange. For 
6" walls only. 

® Rapid Control Joint No. 8 Wide Flange. For 
8" and wider walls. 

Dur-O-waL Truss, Ladur Type and Continuous Rectangular Ties 
are available in a complete range of sizes, weights and finishes. 

For more information write for our new catalog which illustrates and fully describes all 
Dur-O-waL Products. Just write Dur-O-waL, P.O. Box 368, Cedar Rapids, Iowa 52406. 

 

D U R - O - W A i : 
THE ORIGINAL MASONRY WALL REINFORCEMENT WITH THE TRUSS DESIGN 

D U R - O - W A L M A N U F A C T U R I N G P L A N T S • A L A B A M A , P.O. Box 5446. Bi rmingham, Ala. 35207 • 
A R I Z O N A , 213 South Alma School Road, Mesa, Ariz. 85201 • COLORADO, 29th & Court St., Pueblo, Colo. 
81001 • I L L I N O I S , 625 Crane St., Aurora, I I I . 60505 • IOWA, P.O. Box 368, Cedar Rapids, Iowa 52406 • 
M A R Y L A N D , 4500 E. Lombard St., Baltimore, Md. 21224 • M I N N E S O T A , 2653 37th Ave. S., Minneapolis, 
Minn. 55406 • N E W YORK, P.O. Box 628, Syracuse, N.Y. 13201 • O H I O , 1678 Norwood Ave., Toledo, Ohio 
43607 • W A S H I N G T O N , 3310 Wallingford Ave., Seattle, Wash. 98103 • Also manufactured in Canada. 

For more data, circle 720 o n inquiry card 



OFFICE L ITERATURE 

N e w c o n c r e t e 
floor s u r f a c e s : 
harden and protect them with 

Hydroment and Polyclear 
Specify Hydroment for all new concrete f loors, 

particularly industr ia l appl icat ions. Hydroment has a 
compressive strength of over 10,000 p.s.i. which provides 
armor-l ike protect ion against severe abrasive wear. 
Repels grease, oil and water. No dust ing or rust ing! 
For the added assurance of get t ing the concrete floor 
you specify, use Po lyc lear - takes the guesswork out of 
cur ing concrete. We're in Sweet's—or write. 

Specify Upco products for ceramic tile, concrete 
floors and wall surfaces. 

The Upco Company 
U S M S U B S I D I A R Y OF U N I T E D SHOE M A C H I N E R Y 

4805 LEXINGTON AVE.. C L E V E L A N D , OHIO 44103 

For more data, circle 121 on inquiry card 

continued from page 212 I 

STEEL F O R M S / A 48-page catalog gives 
the latest deve lopments of steel forms 
for concrete construct ion. A n e w all-
metal slab forming system el iminates re-
shoring, flexible forms for round or 
curved structures, and "one-bo l t " friction 
collars for round co lumns. Pictured are 
various form setups for tapered wal ls , 
tunnels, co lumns , corbels and offsets and 
simple wal ls. • E c o n o m y Forms C o r p . , 
Des Moines, Iowa. 

Circle 412 on inquiry card 

LAB F U R N I T U R E / An 84-page reference 
manual for industrial , institutional and 
educat ional laboratories is div ided into 
three sect ions: "Laboratory Furniture," 
" F u m e Hoods ," and "Serv ice Fixtures." • 
Lab Fabricators C o m p a n y , C leve land . 

Circle 413 on inquiry card 

I N S U L A T I O N / Eight-page booklet cov 
ers Foamglas cel lular glass insulat ion for 
cei l ings, wal l l inings, core wal ls and pe
rimeters. • Pittsburgh Corn ing C o r p o r a 
tion, Pittsburgh.* 

Circle 414 on inquiry card 

S C H O O L F O O D S E R V I C E / Based on 
studies of school feeding operat ions, a 
48-page booklet covers the changing 
equipment and space needs for schools 
using disposable paper service. T h e book
let explains why disposables are gaining 
in popularity in school service. • Plate, 
C u p and Conta iner institute. N e w York 
City. 

Circle 415 on inquiry card 

STEEL JOISTS / The 1968 edit ion of " S p e 
cif ications and Load Tables for High 
Strength O p e n W e b Steel joists, including 
Long Span jo ists ," contains all technical 
data for specify ing joists to carry uniform 
loads on spans up to 96 feet. • Steel 
joist Institute, Washington. * 

Circle 416 on inquiry card 

C O N C R E T E A D M I X T U R E / Placewel, as 
descr ibed in a 20-page booklet , promises 
to enhance the strength, durability, and 
appearance of concrete . Tables and 
graphs present detailed per formance 
data. • Un ion Carb ide Corporat ion , N e w 
York City.* 

Circle 417 on inquiry card 

R O O F V E N T I L A T O R S / A 28-page cata
log descr ibes the complete line of centr i 
fugal and axial a luminum roof venti lators. 
• Loren C o o k C o . , Berea, O h i o . 

Circle 418 on inquiry card 

Additional product 
Architectural File 

information in Sweet's 

more literature on page 230 
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This ceiling stays up where others won't. 
It's called Ceramaguardr It'll stay up despite conditions 
usually found in factories, processing plants, shops. Despite 
constant moisture, extreme heat or cold, corrosive 
atmosphere, and regular cleaning. Because it's the first 
acoustical lay-in ceiling of a special ceramic material. 
But there's more to Ceramaguard than permanence. Because 
it's there, heating and lighting are more efficient. And every
thing under it is kept cleaner. Because it's there, people have 
a place to work that's brighter, quieter, more pleasant. 
Ceramaguard and other ceiling innovations are described in 
our folio. Please write for a copy. Armstrong, 4207 Rock St., 
Lancaster, Pa. 17604. 
Or for more data, circle 1 on inquiry card. ( A r m s t r o n g 

— ^ C e i l i n g S y s t e m s t h a t w o r k 



    

Ask MEECO for help in planning your marinas. 
They can offer assistance and dependability 

in planning and engineering of marinas backed 
by years of experience. 

MEECO's unique modular construction allows 

you to custom plan a marina at a savings to 

your client. MEECO Marinas' long life and 

beauty assure you of repeat business, too! 

MARINE ENGINEERING AND EQUIPMENT CO. 
Box 518, McAlester, Okla., Phone (918) GA 3-6833 

For more data, circle 122 on inquiry card 

. ^ 4 - ^ i 

Safety 
can also he 

"BEAUTIFUL 
S e n s i b l e stair t r e a d s a ren ' t n e c e s s a r i l y l ike 
s e n s i b l e s h o e s , flat h e e l e d a n d unat t rac t ive . 
Melf lex m o l d e d rubber t r e a d s c o m e in co lors 
tha t g l a d d e n the arch i tec t , yet carry the 
h e a v i e s t foot traff ic sa fe ly y e a r a f ter y e a r . 
S u r f a c e d e s i g n s inc lude d i a m o n d , s m o o t h 
or a b r a s i v e str ip s u r f a c e s . Our c a t a l o g s h o w s 
the rubber l and ing mater ia l , r u n n e r s , c o v e 
b a s e a n d e n t r a n c e m a t s to c o m p l e t e your 
ins ta l la t ion . Write for it today ! 

MELFLEX PRODUCTS 
COMPANY, INC. 

4 1 0 S o u t h B roadway • A k r o n , Ohio 4 4 3 0 8 

For more data, circle 140 on inquiry card 

Information 
ilrchitects Have 

Requested When 
Planning 

Schools-Colleges 
Universities-Auditoriums 
Hotels-Theatres-Are nas 

which include installation of 

SP0TLI6HTS, MOTION PICTURE 
AND SLIDE PROJECTORS 

Typical data includes foot candle readings and 
diameters of spots at various throws, projection 
table with screen sizes and focal lengths of lenses, 
power requirements and mechanical dimensions. 
Send for free copies of informative brochures and 
specification sheets. 

T H I < ^ * y E L E C T R I C C O R P . 
253 City Park Avenue • Toledo, Ohio 43601 

RT OF GENERAL PRECISION EQUIPMENT CORPORATIOh 
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For more data, circle 141 on inquiry card 

For more data, circle 123 on inquiry cardl 



81 PRODUCTS FOR CONSTRUCTION 

Of the many Porter products, 81 are manufactured for construction 
alone...from concrete reinforcing bars to structural shapes...from 
pipe fittings to hand too ls . . . from hose to conveyor belting.. . 
from fans to electric raceways. Call Porter. Pittsburgh, Pa. 

H. K. PORTER COMPANY, INC. 

For more data, circle 128 on inquiry card 

For more data, circle 127 on inquiry card 
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1 ^ 

Now you can use fluorescents anywhere. 
Our exclusive transparent conductive coating traps 
all RF radiated by the lamps, yet transmits over 70% 
of the light. A copper contact strip shunts the inter
ference to ground. Now you can use the superior 
efficiency, economy, and attractiveness of fluores
cent lighting, even in critical areas, with no worries 
about interference with the accuracy of vital equip
ment. 

Meets or exceeds all applicable military specifica
tions. 
Only glass can give you this combination of high 
transmittance and no "noise." Glass that won't 
warp, burn, sag, or yellow. Ever. For specs and 
samples of EC 70 and EC 75 panels, write to Build
ing Products Dept. 1906, Corning Glass Works, 
Corning, N.Y. 14830. 

C O R N I N G 
B U I L D I N G P R O D U C T S 



//you "value-evaluate" the restrooms 
you wilt install off- the - floor fixtures 
Evaluation of the savings in maintenance, space and materials makes 

off-the-floor fixtures first choice for modern restrooms . . . and they 

allow for greater freedom in the selection of floor materials. 

if you "value-evaluate" the installation 
you will use Q T J i s r i T R 0 i s r c a r r i 

Evaluation of all the features offered by Josam 
Unitron Carriers provides the reasons why 
they should be your first choice for off-the-floor 
installations. Copied in various ways by other 
types, only the Josam Unitron Carriers offer 
all the features, the adaptability and the 
quality that cut installation costs. 

If you evaluate the overall savings you will 

find that Josam Unitron Carriers provide a 

better job at lower costs every time! 

For further information write for Manual F-5. 

common vent 
saves chase space . . 
reduces the number 
of connections 

positioning frame 
Simplifies alignment 
. . . saves time 

buttress foot 
Provides maximum 
strength . . . saves 
installation time 

invertibie 
carrier body 
Fits all types of 
toilets . . . saves 
handling time 

separate fitting 
and carrier 
more adaptable . . 
save revision time 

J O S A M M A N U F A C T U R I N G C O . 

M I C H I G A N C I T Y , I N D I A N A 

REPRESENTATIVES IN ALL PRINCIPAL CITIES 

For more data, circle 130 on inquiry card 
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OFFICE L ITERATURE 

Books of exceptional 
professional interest 
from McGraw-Hill 

1 ARTIN ARCHITECTURE. 

B y L O U I S G . R E D S T O N E . New. 
This excellent book serves as a study of 

and directory to the most recent and notable 
examples of the use of art in buildings. The 
examples represent a wide and varied cross 
section of types of buildings, and of varied 
approaches to the use of art forms. Works of 
wel l-known architects and artists, as well as 
of young and talented professionals are pre
sented. The architect, designer, owner, or 
trustee can readily see f rom material that he 
may be able to find able and competent artists 
in his own area. The book is both a reference 
and a source of ideas for practit ioners and 
clients alike. 252 pp., $19.95 

2 OFFICE PLANNING AND DESIGN. 

B y M I C H A E L S A P H I E R . New. 
Using examples drawn f rom the experience 

of his own extremely successful design firm, 
the author lists usable standards, valuable 
dimensions and some "do 's and don' ts" on 
the functional aims, aesthetics, and financial 
considerations of office planning. He stresses 
the need for thorough fol low-through of ev
ery design f rom its ini t ial stages to ult imate 
use. Many detailed drawings and photographs 
illustrate the various design solutions to spe
cific problems. A number of valuable check 
lists are included. 256 pp.. $14.00 

3 STRUCTURAL CONCRETE. 
B y R. P A U L J O H N S O N . New. 

This comprehensive book is based on lec
ture and laboratory courses in structural con
crete given by the author for undergraduate 
and postgraduate students of civi l and struc
tural enpineering at the University of Cam
bridge. It emphasizes fundamental principles, 
combining a breadth of subject matter with a 
depth of coverage unusual in books on this 
subject. 296 pp., $12.50 

4 STANDARD HANDBOOK FOR CIVIL 
ENGINEERS, 
E d i t o r F R E D E R I C K S . M E R R I T T . New. 

This one-volume handbook provides quick 
access to information essential to everyone 
engaged in civil engineering: consulting engi
neers, public works engineers, architects, 
contractors, material and equipment sup
pliers, inspectors and many others. Completely 
up to date, it covers methods and equipment 
as well as design. To insure authoritative 
treatment the editor drew on the knowledge 
and experience of some of the country's top 
engineers. Coverage has been specifically 
geared to the needs of working engineers. I t 
is comprehensive, but each topic is treated as 
briefly as clarity permits. 1.100 pp.. $27.50 

5 LEGAL PITFALLS in Architecture. Engi
neering and Building Construction. 
By NATHAN W A L K E R , W a l k e r a n d W a l k e r ; 
l ega l c o u n s e l to N e w Y o r k C i t y C h a p t e r . A I A ; 
a n d T H E O D O R R O H D E N B U R G . A I A . A s s o c . P r o 
f e s s o r of A r c h i t e c t u r e . C o l u m b i a U n i v e r s i t y . 

Every person sharing any degree of respon
sibility in any aspect of the bui lding field, 
f rom init ial contracts, site planning and de
sign to completion should read this invalu
able book. In readable, non-technical style, i t 
covers the whole range of legal pit fal ls which 
may beset responsible parties at every stage 
of the bui lding process, wi th special attention 
to professional relationships and agreements, 
contracts and performance; liens and bonds; 
joint ventures, consultants, and employment 
agreements, as well as responsibility to the 
public. 288 pp.. $11.95 

6 DESIGN AND CONSTRUCTION OF 
CONCRETE SHELL ROOFS. 
B y G. S . R A M A S W A M Y . New. 

Designed specifically for professional engi
neers, architects, and consultants, this com
p rehens ive v o l u m e emphas izes p h y s i c a l 
reasoning rather than abstract mathematics. 
Completely self-contained it presents all the 
necessary mathematical background fo r easy 
reference. 768 pp.. $24.50 

7 STANDARD STRUCTURAL DETAILS FOR 
BUILDING CONSTRUCTION. 
B y M O R T O N N E W M A N . New. 

This important reference covers all basic 
structural materials; presents each detail 
drawn to scale and ful ly described; gives you 
up-to-date coverage, wi th the latest methods 
and codes; features complete index for easy 
reference; reduces cost of structural draw
ings; prevents confusion delays; translates 
structural calculations into accepted methods. 

361 pp., $14 JO 

8 CREATIVE CONTROL OF BUILDING COSTS. 

B y T h e A m e r i c a n I n s t i t u t e of A r c h i t e c t s ; 
e d i t e d by W I L L I A M D U D L E Y H U N T , J R . 

This book shows how to establish cost con
t ro l as a creative factor at the very beginning 
of the architectural process—and how to 
maintain it throughout construction. I t helps 
the architect to determine realistic budgets at 
the outset, and discusses elements of design 
that affect bui lding costs, as well as those fu 
ture costs affecting a finished bui ld ing dur ing 
its l i fet ime. 256 pp.. $14.50 

At your bookstore or direct from publisher 
10 DAYS F R E E EXAMINATION 

McGraw-Hill Book Co., Dept. 23-AR-78 
330 West 42nd Street, New York, N. Y. 10036 
Send me the book(s) circled below for 10 days on approval. In 10 days I will remit for book(s) I 
keep, plus a few cents for delivery costs, and return others postpaid. Include local sales tax if 
applicable. 

51365-5 2 54720-8 

6 51160-0 

3 94051-0 

7 46345-5 

41508-3 

Name (print) 

Address 

City State 
For prices and terms outside U. S. write McGraw-Hill Infl NYC 

Zip Code 
23-AR-78 

continued from pane 216 

D O O R S / T w o T6-page 2 - c o l o r cata logs 

present i l l us t ra t ions , d iag rams , p h o t o 

graphs and spec i f i ca t ions o n a i r - p o w e r e d , 

e l e c t r i c - p o w e r e d and m a n u a l i ndus t r i a l 

and c o l d s torage doo rs . In a d d i t i o n t o ga l 

van i zed steel and a l u m i n u m c o l d s torage 

d o o r s o f al l types, w h i t e Kayon p last ic 

c o o l e r and da i ry d o o r s , tha t w i l l n o t rust , 

c o r r o d e o r tarn ish a n d are h i g h l y resistant 

to den ts and p u n c t u r e s , are d e s c r i b e d . • 

C la rk D o o r C o m p a n y , C r a n f o r d , N.J.* 
Circle 419 on inquiry card 

H O S P I T A L C O M M U N I C A T I O N / I n fo r 

m a t i o n o n a va r i e t y o f systems is p resen t 

e d in a 20 -page b r o c h u r e tha t descr ibes 

h o w the systems he lp i m p r o v e staff e f f i 

c iency , increase pa t i en t care and r e d u c e 

o p e r a t i n g costs. • M o t o r o l a C o m m u n i 

ca t ions and E lec t ron ics , Inc . , C h i c a g o . 
Circle 420 on inquiry card 

H A R D W A R E / A 16-page ca ta log d e 

scr ibes the fu l l l i ne o f a r ch i t ec tu ra l h a r d 

w a r e i n c l u d i n g the Maximum Security 

System. I n c l u d e d are locks , d o o r c losers, 

ex i t dev ices , hosp i t a l la tches and m isce l 

laneous h a r d w a r e . • Sargent & C o m 

pany , N e w H a v e n , C o n n . ' 
Circle 421 on inquiry card 

A S B E S T O S - P L A S T I C S H I N G L E / Fire-Chex 

Class " A " Fire-Safety Rated r o o f i n g s h i n 

gles in co lo rs are s h o w n in a 4 -page b r o 

chu re . • The Ph i l i p Carey M a n u f a c t u r i n g 

C o m p a n y , C i n c i n n a t i . * 
Circle 422 on inquiry card 

P A R T I T I O N S Y S T E M / A 6 -page b r o c h u r e 

w i t h an a c c o m p a n y i n g techn ica l b u l l e t i n 

presents the KW 330 m o v a b l e d r y w a l l 

p a r t i t i o n sys tem. C o l o r i l l us t ra t ions i n 

c l u d e c o m p l e t e d ins ta l la t ions o f the 

v i n y l - c o v e r e d w a l l b o a r d sys tem. • Kaiser 

G y p s u m C o m p a n y , Inc., O a k l a n d , Cal i f . 

Circle 423 on inquiry card 

B U I L D I N G PANELS / A 12 -page 1968 

ca ta log i nco rpo ra tes the latest c o l o r and 

size changes in t h e Corrulux f i be r glass 

s tandard s tock l ine . • l o h n s - M a n v i l l e , 

N e w Y o r k C i ty . * 

C/rc7e 424 on inquiry card 

W A L L S - P A R T I T I O N S / The 1968 m a n u a l 

fea tures p r o d u c t i n f o r m a t i o n o n 6 m a j o r 

types o f o p e r a b l e wa l l s and f o l d i n g par

t i t i ons . S h o w n are f i ve n e w app l i ca t i ons 

and ideas o n f l ex i b l e space in schoo ls , 

chu rches , hosp i ta l i t y , o f f i c e - i n d u s t r i a l 

and hosp i ta l b u i l d i n g s . • M o d e r n f o l d , 

N e w Cast le , I nd . 
Circle 425 on inquiry card 

* Additional product information in Sweet's 
Architectural File 

For more data, circle 132 on inquiry cardl 
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new products must be much better 

AUenco I ' i" nozzle is much better 
because of its molded Lexan body 
Lexan, hi-impact thermoplastic 
is much stronger than many 
metals—weighs much less-
costs much less 
new nozzle has brass stem; 
adjusts from solid 
straight stream 
through any degree 
of solid conical fog 
up to 90°; tested to 
1000 p.s.i. hydro
static pressure; 
unaffected by severe 
temperature, shock 
loads or abuse 

new Lexan nozzle 
is exclusively 
W. D. A L L E N 

W f f f i riifi lllililiiijM 

iiiiiiiiip 

I l l 

W D AlliMi liir (onipU-lj- s|)«-<.itii .ilidir, I T L I [ U M I - - . 

W. D. ALLEN MANUFACTURING CO. 
2200 W. 16th St. / Broadview (Chicago) . III. 60153 / 345 0 2 3 0 



1 

Air 

Eastern entrance to new Pennsylvania Turn
pike tunnel, one of three being added to solve 
traffic bott lenecks. Here, upper one-ha l f of 
excavation has been completed. A second 

pass wi l l increase tunnel height to 33 feet — 
a technique wh ich , w i th the help of 50,000 
Republic roof bolts, eliminated need for steel 
arches in 75% of the mi le- long tunnel . 

New techniques plus 50,000 Republic 
roof bolts openluscarora 
Tunnel to traffic sooner. 
One of three tunnels being bui l t to relieve congest ion on 
the Pennsylvania Turnpike is the new "Tuscarora , " near 
Burnt Cabins, Pa. Engineers determined early that exca
vat ing the upper arched sect ion on first pass, then 
excavat ing the lower sect ion on a second pass w o u l d 
save t ime and money. Further, if suff ic ient anchorage 

existed, roof bolts cou ld replace steel arches almost 
completely. 

Republ ic roof bolts were suggested by Republ ic eng i 
neers on the scene—and specif ied because relatively f e w 
bolts cou ld be installed at exact r ight angle to the bolt 
head bearing plate. The design of the Republic bolt head 

ARCHITECTURAL RECORD lulv 7968 



Republic roof bolt being installed through wire mesh. New %" 
diameter bolt, 7 2 " long, secures rock. Special 6 " x 6 " x 1 em
bossed bearing plate supports wire mesh and insures proper torque-
tension contact for bolt head. Wire mesh protects against slabbing. 

Republic roof bolts as used to support steel arches 
in this new tunnel. 

and plate insured constant torque- tension relat ionship. 
Engineers' predict ions proved correct, and Republ ic 

bolts, suppor t ing wire mesh and guni te, were uti l ized for 
roof support in more than 6 0 % of the approximately one-
mi le- iong tunnel . 

Where steel arches were used, Republic bolts played 
an impor tant part. To protect workers wh i le dr i l l ing blast 
holes, arches were instal led close to the advancing f a c e -
but were highly susceptible to blast damage. Pairs of 
bolts, suppor t ing brackets across the arch f langes pre
vented blast damage. (See i l lustration.) The bo l t -and -
bracket arrangement, left in place, also performed another 
serv ice—support ing bo th arches and roof dur ing neces
sary undermin ing on the second, lower- level excavat ion. 

At the t ime of th is report, excavat ion of the upper arch 
of the new "Tuscarora" has been completed and exca-

for more data, 

vat ion of the lower por t ion is wel l under way—ahead of 
normal schedule in roof bol ted areas, and in max imum 
safe work ing cond i t ions . 

Republ ic roof bolts can do as much for your next pro j 
ect. Full cooperat ion of our experienced bol t ing eng i 
neers on jobsi te, is yours on request. No ob l igat ion. For 
immediate reply, wr i te Republ ic Steel Corporat ion, Dept. 
7052, 1441 Republ ic BIdg., Cleveland, Ohio 4 4 1 0 1 . 

^ REPUBLIC S T E E L 
B O L T A N D N U T D I V I S I O N 
1441 Republic Building • Cleveland, Ohio 44101 

SPECIALISTS IN MINE ROOF CONTROL 

circle 133 on mquiry card 

L—Krj iMwrmrrm ^ 
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The ubiquitous sealant 
DAP* Butyl-Flex' installations are everywhere. 
It delivers best all-around caulking service 
in 9 out of 10 installations, staying on the job 
as long as 20-year sealants in many applications 
when applied according to instructions. 
Four new bui ldings for the Dayton, Ohio metropolitan area proposed by Brown and Head & Associates, Dayton. (A) Architect 's conception 
of City Convention Center, consisting of a 50,000 square foot arena and 20-story, 250-room motor hotel. Lorenz, Wil l iams, Wil l iams, Lively 
and Likens, also of Dayton, were associated architects on the project. (B) Good Shepherd Lutheran Church, Washington Court House, 
consisting of 300-seat sanctuary, 20,000 square foot education wing, 3000-square foot administrative quarters. (C) City Transportation Center 
for rapid transit, bus, airline, and rail travelers, conceived for feasibil ity study. (D) Horticultural Center, including a 180 foot round dome 
for f lower conservatory, single-story structure housing meeting rooms, green houses, and caretaker's quarters. 
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DAP Inc. General Offices: Dayton, Ohio 45401 SUBSIDIARY OF !7ieous^3ic. 

• Please send me Technical Data bulletin on DAP Butyl-Flex butyl-rubber based caulk. 
• Please have DAP representative call. 

name. .title. -firm. 

address. -C i ty . .state. -ZIP-

DAP Butyl-Flex is an outstanding caulk that can live up to the perfor
mance of higher-priced sealants in construction joints where movement 
is not excessive . . . accounting for 90% of all caulking-sealing applica
tions. DAP Butyl-Flex delivers all the sealant advantages inherent in 
butyl rubber. It has 50% elongation factor for exceptional flexibility plus 
adhesive qualities second to none. Makes a long-lasting, trouble-free 
seal between similar and dissimilar materials such as aluminum, con
crete, steel, glass, marble, wood, vinyls, painted surfaces. What's more, 
Butyl-Flex is easy and fast to use, cutting application time and costs. 
Guns on without mixing, heating, priming. To receive complete techni
cal information and specifications, please send coupon. 

DAP 
ARCHITECTURAl 

SEALANTS 

for more data, circle 134 on inquiry card 
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We think big in overhead-type doors, 
(we \h\nk small, too] 

Raynor custom builds doors big enough for giant 
diesel engines or small handcars. Matchless production 
faci l i t ies provide you with size ranges to expand 
your design l imits. Available in wood, Raylon (fiberglass), 
a luminum or steel. Only Raynor custom manufactures 
every component in quality conscious Raynor plants 

J] 

to assure smooth, trouble-free operation and longer 
l i fe. Even springs are custom wound and load tested 
before they're matched to each door. Next t ime you 
specify overhead-type doors, depend on Raynor to deliver 
the size you need — t h e style you want — 

nd the quality to protect your reputation. 

RAYNOR 
The Brand You Can Depend On 

Raynor Manufacturing Company, Dixon, Illinois, Dept. H 
Please send me free literature on Raynor garage doors. 

NAME 

For more data, circle 142 on inquiry card A D D R E S S . 
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if you 
were sure 
that one 
publication 
delivered 
over 90% 
of your 
market potential.. 

wouldn^t it 
make sense 
to place 
all your 
advertising 
there? 



if your market is 
the building market^ 

it makes sense to place 
all your advertising 

in Architectural Record 

WHY USE JUST ONE PUBLICATION? 
The real question to ask yourself is why 
use more than one publ icat ion if one is 
strong enough to do the j ob alone. 

Let's consider the prob lem you face. 
Typically the pr ime object ive of advertising 
in the bu i ld ing market is to get architects 
and engineers to specify certain products 
into the bui ldings they design. One of the 
hurdles advertisers must overcome is that 
architects and engineers are among the 
busiest and most sought after groups of 
people in this country. Small in number 
they contro l through their specif icat ion 
practices, the selection of vir tual ly every 
p roduc t that goes into our nation's bu i l d 
ings. As a result they are deluged w i t h 
magazines of all shapes, sizes and qual i ty. 
Direct mai l , catalogs, folders, brochures 
and salesmen f lood into their off ices. They 
can't and don ' t pay attent ion to them all. 
Under these circumstances h o w can you 
hope to get their attention? It's simple. Do 
what they do and cut out waste and dup l i 
cat ion. Go where they f ind value. Take 
the available dollars and do your advertis
ing in Archi tectural Record. Our editors 
already have their fu l l a t tent ion and this 
cuts your work in half. Make the rapport 
we 've spent 76 years bu i ld ing w i th the pro
fession work for you. 

WHAT ARE THE BENEFITS? 
The major benefi t of using just one maga 
z ine in a f ie ld rather than t w o or more i: 
that it frees money to do some of the othe 
things that are necessary to attract th( 
at tent ion of busy, involved people. Achiev 
inga measure of impact in your advertisin 
is a relatively simple thing to do. Let's tak 
a look at some of the elements of impac 
advertising and see h o w put t ing the sam 
dollars to work in a single publ icat ion w i 
help you achieve that goal. 

Dominant space un/ ts . . . i t ' s a fact tha 
on the average, larger space units get bette 
readership than smaller ones. The advan 
tages of 12 pages or 12 spreads in on 
strong magazine over six halves or si 
pages in each of several magazines is read 
ily apparent. In short you can look biggei 
seem more important and increase reader 
ship scores at the same t ime. 

Maximum frequency.. .every availabi 
piece of research indicates that advertisin 
readership scores also increase w i th fre 
quency of insert ion. The advertiser wh^ 
runs in every issue of a publ icat ion get 
higher scores than those w h o do not. 

Strong copy and layout... wh i le the basi 
strength of your copy and layout depend 
on the talent of your specialists, it's po5 
sible to enhance these elements throug 
the use of four-color. Archi tectural Recor 
is n o w of fer ing substantial color premiur 
discounts, similar to the tradi t ional fre 
quency discounts. 

Thus by buying only the Record you gt 
a doub le barrel led d iscount , your ads loo 
better and you get the higher readershi 
scores that come w i th color. 

Cons/5(ency. . . the concept of consis 
ency in impact advertising involves plar 
ning over a per iod of years not just month 
A l though the benefits seem obvious it 
one of the hardest elements to sell to to 
management. In our experience the be 
way to achieve its acceptance is throug 
the careful appl icat ion of the other thre 
elements — d o m i n a n t space units, max 
m u m f r equency and s t rong copy an 
layout. App ly these three principles effec 
t ively and the advantages of consistenc 
fo l low naturally and rewardingly. 

WHY RECORD? 
That's where you' l l f ind the active arch 
tects and eng ineers . Record subscr ibe 
handle over 90 per cent of the dol lar vo 
ume of all architect-designed nonresider 
tial and large residential bu i ld ing . This is 
fact documented by a cont inu ing state-b 
state check of the activity o f architectur 


