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STRUCTURAL GLAZED 
TILE WALLS OFFER... FIRE-PROOF SAFETY 

(No toxic f u m e s w h e n subjected to heat) 

LOWEST MAIHTEHAHCE 
IHITIAL ECONOMY 
PERMANENT COLOR 
SCRATCH RESISTANCE 
UNEQUALLED DURABILITY 

Only Structural Glazed Tile offers all of these 
performance, esthetic and economical advantages 
for wall construction. 
Only Stark offers Structural Glazed Tile in such 
a wide variety of types to satisfy requirements 
of fire safety, sanitation, economy and 
design versatility. 

S T A R K U S T I C 

I ^̂ĵ f̂ . . . s t r uc tu ra l Glazed T i le 
H ^ ^ ^ ou t s tand ing acoust ica l proper t ies 

. . . con t ro l noise w i t h a wa l l t i l e 
^ t ha t of fers du rab i l i t y ; f i re, mois

tu re and v e r m i n res is tance; easy-to-clean g lazed 
f in ish in a w ide cho i ce of colors. Ava i lab le in a 
wide range of pe r fo ra t i on pat terns, sizes and colors. 

S U P E R - T I L E 
. . . New 8 " X 8 " X 1 6 " Super-T i le 
can reduce wal l i ns ta l la t ion costs 
by as m u c h as 5 0 % . Ver t ica l 
co r ing permi ts e a s y h a n d l i n g , 

easy c u t t i n g and f in i shed end uni ts . Ava i lab le — 
glazed one or two s ides. 

S C U L P T U R E D 
. . . Exc lus ive Stark Scu lp tu red 
Glazed Ti les have al l the advan
tages of S t ruc tu ra l Glazed T i le 
p lus deep - scu lp tu red face de-

a lmos t u n l i m i t e d des ign f reedom, 
pa t te rns and 32 colors. 

s igns o f fe r ing 
Ava i lab le in 5 

F U L L S E R V I C E 
. . . We w i l l be most happy to be of serv ice at any 
t ime d u r i n g your p l ann ing , spec i fy ing , b i d d i n g or 
bu i l d i ng . Fu l l i n fo rma t i on inc lud ing sizes, co lors, 
samples and pr ices are ava i lab le . . . You' l l f ind us 
conven ient to w r i t e or ca l l . 

LUTHER LEE ODA—INDIANA R E P R E S E N T A T I V E 
p. 0 . Box 17 
B L U F F T O N , I N D I A N A ( I n d i a n a p o l i s M E 4 - 1 3 6 1 ) 



WITH ACRYLITE YOU CAN CREATE THE MOST ELEGANT INTERIORS 

T h i s s h o e sa lon is a g o o d examp le . See how the ACRYLITE l u m i n o u s wa l l so f t l y g l o w s , s e t t i n g a n 
i n v i t i n g m o o d o f re laxa t ion . A n d back l i g h t i n g t h e f a c i a e l i m i n a t e s g l a r e . . . p r o v i d e s a n even 
d i s t r i b u t i o n of i l l u m i n a t i o n . 

T h e s e m i - c i r c u l a r d i v i d e r c o m b i n e s so l id co l o r a n d p a t t e r n e d ACRYLITE p a n e l s in m a t c h e d h u e s t o a d d 
a n i n t e r e s t i n g t o u c h of f a s h i o n . 

W i t h ACRYLITE you c a n let you r i m a g i n a t i o n g o . C h o o s e f r o m m o r e t h a n 
70 d i f f e r e n t p a t t e r n s a n d so l id co lo rs . . . s o m e t r a n s p a r e n t , some 
t r a n s l u c e n t , s o m e o p a q u e ; in bo th t ex tu red a n d s m o o t h su r f aces . 
ACRYLITE beau ty is p e r m a n e n t . . . never f ades or d i sco lo rs . 
P a n e l s c a n be hea ted a n d f o r m e d , wo rked l ike w o o d . 

Use ACRYLITE in any in te r io r tha t requ i res l i f e t ime beau ty 
a n d ve rsa t i l i t y of d e s i g n at a reasonab le p r i ce . 

ACRYLITE 
A C R Y L I C S H E E T 

© American Cyanamid Company, 1964 Turn page for more ideas and coupon 



THE ACRYLITE® 

COMPASS COLLECTION 

OPENS UP A 

WHOLE NEW WORLD 

OF DESIGN 

ACRYLITE 
A C R Y L I C B M E E X 

.*Good Housekeeping'. 

Here are forty fabulous new decorator panels to add color 
and excitement to your designs. Whatever your motif, 
whatever your mood, you can express it brilliantly with 
these translucent sheets of Acrylite acrylic plastic. 

Flawless as a jewel, sparkling as crystal, Acrylite is the 
luxury plastic that retains its beauty for a lifetime. It's 
simple to work with too. Shape it. Cut or saw it. You can 
easily achieve a delightful diversity of design with this 
excit ing material. 

U N L I M I T E D A P P L I C A T I O N S IN EVERY F I E L D 
Designers in every field, as well as fabricators and 
interior decorators, wil l welcome the refreshingly 
unique appeal and versatility of Acrylite. Among the 
most popular uses are: room dividers, screens, wall and 
cei l ing panels, sliding cabinet doors, bath enclosures, 
shower doors. In beauty shops, restaurants and lounges 
partit ions of decorative Acryl i te divide without darkening. 
Versatile Acryl i te works wonders in homes and schools, 
as well as in churches, hospitals and office buildings. 

9 I M P O R T A N T F E A T U R E S OF A C R Y L I T E 

l i fe t ime beauty — never 
yel lows or ages 

safe — up to 16 t imes 
st ronger than ordinary glass 
of equal th ickness 

mois tu re proof 

works as easily as wood 

fo rmable — f rom s imple 
l ine bends to complex 
deep drawn shapes 

6. clarity unmatched by 
imitators 

7. wipes clean with a 
damp c loth 

8. never needs wax ing, 
po l ish ing, re fmish ing or 
paint ing 

9. l ightweight , easy to handle 
— the weight of glass 

W I D E V A R I E T Y IN S T O C K 
Decorative Acryl i te is available in sheets of the following 
sizes: 28 x 54, 30 x 60, 36 x 72, 48 x 72, and 48 x 96. All 
patterns and colors are stocked in %" thickness. Sheets 
Me" and X " also are available cast to order. 

I 

MAIL T H I S C O U P O N FOR MORE INFORMATION 

INDIANAPOLIS PLASTICS 
Division of Meyer Materials, Inc. 
5101 East 65th Street-Indianapolis 20, Ind. 

Dear Sirs: 
Please send me your 8-page, ful l-color catalog on 
decorative Acry l i te . 

Name 

Company_ 

Address_ 

City Zone State 

DISTRIBUTORS AND DEALERS COAST-TO-COAST — — - i — — — — — — - — - — — — — 

MATERIAL STOCKED IN INDIANAPOLIS 
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S P E C I F Y 
a n i l C H O O S E 

(iuard'' Vinyl Wall Covering, Prince 

Guard and Satinesque. More than 500 

patterns, colors and designs grouped 

to meet varying requirements of style, 

durability, maintenance and cost. 

Distributed in Indiana by 

Hatfield Paint Co., Inc. 
MEIrose 2-4303 

29 E . MARYLAND INDIANAPOLIS, INDIANA 

* G U A R D V I N Y L W A L L C O V E R I N G MEETS FEDERAL S P E C I F I C A T I O N 
C C C - W - 4 0 8 . U N D E R W R I T E R S ' LABORATORIES A P P R O V E D . 

Supp l ie rs , Fabr ica tors and Designers of 
Plexiglasoi:' and o the r p las t ic products 
and ma te r ia l s for Indust ry , Laboratory 

Product Deve lopment and Promot ion 

Exhibits • Displays • Point of Purchase 

custoiiicraf inc. 
3930 COLDWATER ROAD U. S. 27 NORTH 

FORT WAYNE, INDIANA 

ISLANDS OF LIGHT 
Created with . . . 

LUMINOUS CEILINGS 
We o f f e r . . . 

1. Design Assistance 

2. Complete Flexibility 

3. Coordinated Ceiling 

Construction with 
L I G H T - A I R - S O U N D 

C O N T R O L 

Also . . . 

ACOUSTI-POLRIZED PANELS 
For Better Visual Efficiency 

A N N I N G - J O H N S O N 

1720 A L V O R O STREET • I N O I A N A P O I I S 7. I N D I A N A • W A I n u , 3 -2461 

Branch O f f i c e : 1272 M A X W E L L A V E . E V A N S V I L L E H A 3 - 4 4 6 9 
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How much will your ^ 
new building cost | 

Build the most • 
economically with the 

NEWEST ADVANCE IN PRECAST CONSTRUCTION 

# \ 
There are several sound reasons why the Duwe Sys
tem offers economy and permanence. Among them 
are these significant points — 

• 2-Hour Underwriters' Rating. 
• Exceptional insulating and 

acoustical values. 
• Fast construction — no delay of 

other trades; saving in time, money. 
• Immediate and continuing savings, 

including insurance premiums. 
• Strength and permanence. 
• Low maintenance. 

Precision casting, pre-curing, installation by factory-
trained crews — all assure you of the finest construc
tion. There's more to tell. Phone or write for full 
facts on the unique, new Duwe System. 

D U W E P R E C A S T C O N C R E T E P R O D U C T S , I N C . 
P. O. Box 1277 • Phone 414/231-3980 

OSHKOSH, WISCONSIN 



Today, of the total production of plastics of al l 
types goes into construction and new uses for this versatile 
material are continually being developed. 

The construction industry finds itself with more than 
two dozen major plastics challenging more traditional 
materials. 

By definition, plastics are a large and varied group ol 
materials, consisting wholly or in part of combinations of 
carbon with oxygen, hydrogen, and other elements. These 
arrangements are capable of being readily made into many 
forms through the application of heat and pressure. 

What makes plastics so hard to define is that they 
start f r o m so many different raw materials and end up in 
so many different end materials. But basically, there are 
two major divisions into which all plastics fa l l : thermoplas
tics and thermosets. 

Thermoplastics are much like candles, in one respect. 
The synthetic resins when exposed to sufficient heat become 
soft, only to harden again when the reat is removed. This 
process continues no matter how many times it is repeated. 
It may require a high temperature. 

Thermosets are analogous to the whites of eggs. Heat 
initially applied to the resins permits forming of the mate
rial . Additional heat applied at a later date wil l char the 
material and destroy i t . 

The big three of the plastics business — polyethylene, 
vinyls and styrene — are all thermoplastics. Epoxies, 
melamine, polyurethanes, set by chemical reaction, and 
IM)lyesters, are typical thermosets. 

The building industry hardly realizes the inroads made 
by plastics in the last decade in paints, laminated counter 
tops, flooring, brushes, handles, insulation, piping and tub
ing, roofing, fencing, daylighting, screening, paneling, glues, 
etc. 

Decorative-utilitarian high-pressure laminates are stand
ard now for counter tops, furniture and wall covering. 
Vinyl-chloride base<\ flooring is also standard and has 
introduced a new level of quality and variety. Toplighting 
of acrylic, reinforced plastics and vinyl chloride is in com
mon use and formed acrylic illuminated signs have swept 
that field. The same materials provide luminous ceilings 
and have transformed outdoor lighting. Polyester rein
forced canopies are especially adaptable as pavilions for 
drive-ins, service stations, concession stands, parks and 
other outdoor shelter and "dress up" purposes. They admit 
daylight and reflect light at night. 

Tough transparent plastic f i lms protect the surfaces of a 
wide variety of building boards and acoustical tiles. Other 
f i lms form vapor barriers and flexible sheets are made into 
easily-formed flashing. Plastic piping is forging ahead rap
idly for both outdoor and indoor uses. In rising f rom an 
annual volume of $500,000 in 1948 to the $63 million level 
of today, the plastics pipe industry cracked a market long 
dominated by traditional materials. 

Electrical components have long depended upon plastics 
and now plastics are f i rmly entrenched in hardware where 
toughness, silent operation and resistance to corrosion are 
important. Foams provide a new range of building insula
tion. Adhesives, coatings and sealants have been trans
formed by plastics-based materials. 

The World's Fair makes extensive use of structural and 
semi-structural plastics. 

American Cyanamid Company's World's Fair House is a 
showcase of the latest in plastics for light, glazing and new 
finishing materials. Over 20.000 square feet of melamine 
laminates and acrylics were built into this ranch style 
house. 

Reinforced panels, sandwich panels, glazed plastic 
panels, acrylic sheet, solid vinyl siding — the plastics used 
to enclose space take every fonn at the Fair f rom siding 

Plastics in Today's 
Buildings 

By KEITH W, HARRISON, 
Marketing Manager 

Building Products Division, 
American Cyanamid Company 

barely detectable f rom the traditional materials to the 
ultra modern vacuum-formed butyrate sheet used as clad
ding on IBM's ovoid theatre. 

At the Fair, also, three-dimensional acrylic g r i l l w o r k is 
used for the enclosure screens and the carillon tower of the 
Coca-Cola Company Pavilion. The basic building blocks 
for this grillwork are 2-ft. x 2-ft. square units, in ject ion 
molded of colorless transparent acrylic plastic. 

Sheets cast f rom acrylic monomer are used i n glazing 
on the second floor level of DuPont's World's F a i r exhibi t . 

The exterior walls of the two connecting c i rcu lar bui ld
ings that make up the Schaefer Center at the Fa i r are con
structed of bubble-bearing acrylic sheet. For the walls , 
restaurant and exhibit areas, the architects wanted a trans
parent, sparkling effect to enclose the two circles, one 90-ft. 
in diameter to house the restaurant, the other 50-ft. wide. 
The decision was for specially designed bubble patterned 
rigid walls made of heat-formed M>" thick acrylic. I n addi
tion to providing a pattern that is reminiscent of a glass 
of good beer, the bubbles contribute to the r i g i d i t y and 
strength of the walls. 

New York World's Fair structures serve as prototypes 
of innovations in architectural design and interior and ex
terior decoration that may be applied to indus t r ia l and 

I A 
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Uses o f a c r y l i c s f o r r e s d e n f i a l a p p l i c a t i o n s a re m y r i a d . 
D o m e d a c r y l i c s k y l i g h l s p r o v i d e n a t u r a l l i g h t i n g . Cast 
a c r y l i c sheefs w i t h d e c o r a t i v e e m b e d m e n t s a re i d e a l f o r 
d i v i d e r s , c a b i n e t d o o r s . T rans lucen t ac ry l ics p e r f o r m as 
w e a t h e r - r e s i s t a n t w i n d o w w a l l s . 

P las t i cs i n b u . l d i n g a r e i l l u s t r a t e d m a n y - f o l d i n th is 
p h o f o . Desk l o p is l a m i n a t e d p l a s t i c . L u m i n o u s C e i l i n g 
is d i m p l e - p a t t e r n e d a c r y l i c . W a l l p a n e l s a n d c a b i n e t 
d )ors a re a c r y l i c p a n e l s , a l s o . A r t s l ob on c a b i n e t is 
casV f r o m a c r y l i c ; has r e a l p i n e b o u g h e m b e d d e d w i t h n . 
R o u n d f a b l e t o p is i n c h t h i c k a c r y l i c a l s o . 

residential building in the near future. The color versatilitj 
and economics of plastics are demonstrated in building 
after building. And the practical, original, imaginative ac 
complishments with these newest of man-made materials i i 
virtually every style and type of structure in this vast show] 
place emphatically demonstrate the huge potential for thenta 
in both commercial and residential building. 

Throughout the plastics industry itself, many new build 
ing products departments like Cyanamid's Building Prod 
ucts Division, have sprung up in the largest chemical com 
panies. Smaller plastic processing organizations have ap 
plied the traditional ingenuity of their industry. On the othe 
side of the picture, creative members of the building in 
dustry, architects, designers and dreamers bombard th 
plastics people with inquiries and demands in a hectic rust 
to be among the f i rs t to take advantage of the brave ne\ 
world of plastic buildings. 

What are some prominent examples of plastics in buih 
ing? Take for example, acrylics — often called the jewel i 
plastics because they are brilliant and virtually ageless 
Unlike other types of plastics, acrylics are not deteriorate( 
by the ravages of weather and outdoor temperature e x j 
tremes. Sunlight, which may cause other plastics to fad 
or d i s c o l o r , has virtually no effect on acrylics. Acrylics ar 
shatter resistant, easily formed, crystal-clear or c o l o r e d B 

Ideal for skylights, luminous ceilings or colorful divider 
Acrylics are the versatile material for signs, spandr 
panels in colorful, curtainwall construction and buildinj 
facades. Acrylic never yellows with age and vibration can' 
shatter i t , making it ideal as a glazing material. Acrylic| 
add luminous, non-fade color to building exteriors. Two 
the prime suppliers of acrylics in the U.S. are America^ 
Cyanamid Company with their brand ACRYLITE and Rohr 
& Haas' PLEXIGLAS. 

Other plastics are equally versatile. For instance . 
extruded vinyl handrails are now in use in enplaning a 
deplaning areas, around the apron and concourse, on th 
upper level and down to the quays: in virtually all publi 
areas of the brand new Toronto International Airport. Variet 
of color is also available . . . black, gray and white. 

Keep an eye on rigid vinyl in building products. It ca 
be extruded, sheet formed or molded. The two largest woo 
window companies are now using rigid vinyl in production 
Latest major development is plastic coated siding bonde 
to plywood, hardboard or wood. Weldwood guarantees it 
colored siding against the need to paint for 15 years. B. F j 
Goodrich is franchising rigid vinyl fabricators for combini 
tion storm windows and doors. Even molded styrene shutter] 
are available for interior and exterior use. 

In the near future, the large scale use of plastic hot an 
cold water pipes, gas pipes, electrical conduits, heating an 
ventilation ducts and windows in the home and in commei 
cial buildings should be observed. More "marriages" o 
plastics and other materials such as windows made up o 
extruded vinyl claddings fastened onto aluminum or stec 
cores, plastic envelopes enclosing decorative steel frame 
work shall be seen. 

Greater use wi l l be made of natural light in our home 
and commercial buildings. Special fully-insulated skylight 
in the principal l iving areas of the house wi l l provide event 
filtered light to the entire room night and day. Translucen 
ceilings wi l l become more practical and efficient. Translu 
cent sections of the wall or entire walls wi l l be combinei 
with translucent ceilings to obtain the desired effect. 

The time wi l l soon come when the curtain walls of larg 
buildings are made of plastics. Since these plastics can b 
readily formed, the architect will no longer be limited t 
flat or slightly shaped mullions between windows. His fref 
dom of design wi l l be greatly expanded and buildings shoul 
b e o o M e much more beautiful. 



wall in e m p l o y e e lounge of the Lil ly V a r n i s h C o pany is laid in stack b o n d of a l ternat ing s h a d e s of C l o u d B l u e a n d S i l v e r G r a y C o l o r s h i e l d w a l l u n i t s . 
A R C H I T E C T - C W „ b u , F o s t e r 4 A s s o c a . e s ; C O N S T R U C T I O N M A N A G E R S - F o s l e , E n n m e e r m c , C o L , d , M A S O N R Y C O N T R A C T O R - H e r s c h e l W H u n t 

COLORSHIELD 
P L A S T I C F A C E D B L O C K 

A N O T H E R M I L L E R P R O D U C T 

WE INVITE YOUR INQUIRY for detailed information about COLORSHIELD wall 

units. Fresh modern look . . . quality you can rely on. Available in a wide choice 

of permanent colors and intriguing tex- / 7 \ 

ture designs for endless applications. 
D X O C K O M P A I M Y I N C . 

P H O N E M E 2 - 1 4 3 2 

2 2 0 0 N . M O N T C A L M S T R E E T . I N D I A N A P O L I S 7 
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63 Bodies Taken 
«t From Rest Home 

NORWALK, O. (UPI) — The R/ 
last body of the 63 elderly ^ 
patients who died in a fire at a ] v r 

hhri- rest home here has been re- —Ti 
too moved from the ruins. 
The An investigation has been T . EJ 
rve launched by Gov. James Rhodes arra^ 
jet- into the cause of the tragedy, heav; 
jble Authorities continue the grisly T h ] 

* and difficult task o£ identifying t h e J 
- ' - « » n ' P ( i bodies. ^̂ ÎP 

the ;harred 

YOU CAN STOP 
SUCH TRAGEDY 
Specify TOTAL FIRE SAFE Concrete 
Products by General Dredging Company 
63 persons died in this tragic fire which destroyed 
a rest home near Norwalk, Ohio on November 23, 
1963. Such a catastrophe is unnecessary because 
buildings can be constructed of fire safe ma
terials that cannot burn. Particular attention 
must be given to roof and ceiling materials and 
architects who specify fire safe floor and roof sys
tems or precast concrete columns and beams can 
be assured that such a tragedy will never strike. 

Call or write for complete details now. Detailed 
literature and engineering assistance available. 

eaerff/ Wedging 
COMPANY, INCORPORATED • MASOLITE DIVISION 

2200 LaFontain • Fort Wayne • Indiana 
Phone 742-1453 Area Code 219 

Manufacturers of fire safe precast 
concrete products. 

JOISTILE f lexible roof and 
floor systems w i t h concrete 

joists and filler block 
provide attractive 
ceiling wi th good 

acoustics. 

FIRESAFE ROOF DECK 

SINGLE-TEE pists ^ 

span to 50' to sup

port fire safe roof 

deck mater ia l . 

1 

PRECAST CONCRETE JOISTS\ 

PRECAST CONCRETE 
DOUBLE-TEE slabs pro

vide f r aming , deck and 

ceiling in one uni t . 

K E Y S T O N E j o i s t s 

provide economical 

support f o r spans 
to 36 ' . 

CONCRETE 

lipRECAST CONCRETE JOISTsM 



Why plastics in building? First, above al l other materials 
>f construction, plastics offer true ease of maintenance. When 
properly used, plastic building products are truly mainte
nance free over the span of their useful l i fe . The second rea
son for existance of plastic building products lies in the 

Hflexib i l i ty of building techniques they make possible. Many 
Aplastic products can be manufactured to closer dimensional 

tolerances than is possible with wood fiber or masonry. A 
third basis for the use of plastics in building is the lightness 
bf weight. Only with plastics can building components or 
whole buldings be designed with the strength to do the job 
and a lightness of weight which cuts loads on soil, founda-
'ion and supports. The use of plastic foams for their struc-
ural properties as well as their insulation is still in its 
nfancy but lightweight buildings are surely a coming de-

^'elopment. 

If plastics can provide these three basic advantages — 
reedom f rom maintenance, unlimited design flexibili ty and 
ightness of weight, what then are the obstacles to their 
overwhelming success in the major building markets? 

First, there is cost. By and large, plastic building prod-
jcts are far more expensive than the established competi-
,ive materials. Plastic siding sells for 25% more than alumi-
lum, double the price of the cheap coated-fiber boards. In 
esidential building, a second obstacle is the consumer him

self. There is something different about a building that 
causes the adventurous individual to suddenly become ex
tremely cautious. This caution is manifested in two ways: a 
resistance to the aesthetic properties of plastic products and 
a demand for performance far in excess of the performance 
expected f rom more fami l ia r materials. However, re
searchers in the plastics industry believe tomorrow's house 
may well be "shot in place." A balloon structure could be 
inflated on the site, sprayed with foamed plastic and then 
the balloon removed. Stil l others predict huge cast struc
tures that wil l be transported by helicopter and "dropped in 
place." Some firms even predict that the day wi l l come 
when houses are poured f rom barrels of on-the-spot molding 
chemicals. 

Probably the most persistently asked question respecting 
plastics in building is how long they wi l l last and what is the 
proof. For many plastics there are no long-time histories of 
use in building or of exposure to either indoor or outdoor con
ditions. For these, principal reliance must be placed upon 
an estimate of their probable performance based upon their 
chemical-physical nature. There are no completely reliable 
accelerated laboratory tests that predict accurately the 
long-time behaviors of materials, especially under outdoor 
conditions. This constitutes a major challenge to the plas
tics and building industries. 

Another obstacle to the acceptance of plastics in build
ings lies in the myriad of regulatory agencies in the U.S. 
The regulatory systems of the U.S. are indeed a problem 
for plastics but they are also a problem for any new mate
rials or products in the building industry. Plastics need not 
feel discriminated against, nor need they feel discouraged. 
Codes and restrictions may retard their acceptance but i f 
the product is right, the acceptance w i l l come. 

* * * 
(Many articles have been written about Plastics in Build
ing by such authorities as R. P. Conger of Congoleum-
Nairn Company, Albert Dietz of M.I .T . , D. S. Plumb, of 
Monsanto Chemical Company. Some of their thoughts have 
been included in this summary-type article. The author ac
knowledges their assistance). 

T h e r m o p l a s t i c a c r y l i c p a n e l s m a y be fo rmecJ w i t h h e a l 
ancf r e t a i n the shape w h e n c o o l , m a k i n g i t p o s s i b l e t o 
c rea te cus tom e f f e c t s such as the d o m e d t r a n s l u c e n t w a l l 
i l l u s t r a t e d . D e c o r a t i v e a c r y l i c p a n e l s e n h a n c e c a b i n e t s 
a n d w o r k a reas . 

T w i n p o l y e s t e r c a n o p i e s o n e l e v a t e d p l a t f o r m s a t t h i s 
n e w service s t a t i o n ca tch the m o t o r i s t s ' e y e . A t n i g h t , 
c o n c e a l e d base l i g h t s m a k e the t r a n s l u c e n t s u r f a c e s g l o w 
b r i g h t l y . 



Indiana Limestone 

INDIANA 

For the 
College Minded 

Architect 
OHIO STATE 

PENNSYLVANIA 

CINCINNATI 

ILLINOIS 

KENTUCKY 

WISCONSIN 

There's nothing easy about designing 
college or university dormitories. 
Universities demand economy; par
ents and students demand comfort
able and attractive living accommo
dations. You can offer both with 
Amos Mod-U-Line Molded Drawers 
in your specifications. 

Amos Molded Drawers are com
pletely pre-built—eliminating high 
labor costs for fabricating and fitting 
wooden drawers. Shrinking, swelling, 
sticking, warping and splitting are 
impossible . . . these drawers are im
pervious to moisture and hard usage, 
easy to clean and snagproof. Amos 
drawers are also interchangeable — 
students can change dormitory rooms 
just by switching the drawers. Avail
able in six standard sizes. 

Already, the convenience of 
Amos Molded Plastic Drawers has 
reached colleges and universities like 
those illustrated on the left. If you 
are designing university facilities, in
vestigate the economy and practicality 
of Amos Mod-U-Line Molded Plastic 
Drawers. Send today for free bulletin. 

A M O S MOLDED PLASTICS 
division of 

Amos-Thompton Corporation • Edinburg, Indiana 

P / e a $ e send descripfive liferafure on ihese molded plasfic 

drawers fo: 

N a m e -

F i r m — 

Sf ree f -

c ; f y _ 

Sfofe -

INDIANA L IMESTONE panels, 4x9 
ft., witti only two bolts top and bot
tom, with a rubber gasket between 
panels, have reduced the cost of the 
U n i v e r s i t y S c h o o l , B l o o m i n g t o n , 
Ind.. and made possible an "expand
able" school . Panels can be easily 
moved to enlarge even one class
room in this complex of grade and 
high school buildings now under 
construction. 

P I E R C E D S C R E E N SAWED S C R E E N 
These unusual effects in Indiana 
limestone are indicative of the many 
attractive and imaginative designs 
provided by this famous stone which 
is so easi ly carved and shaped. 

I N D I A N A L I M E S T O N E 

M E M B E R 

Members 

BEDFORD CUT STONE C O . -
Bedford 

BEDFORD STONE S E R V I C E -
Bedford 

INDIANA LIMESTONE CO., 
INC.—Bedford 

INGALLS STONE CO — Bed
ford 

BENNETT STONE CO—Bloom
ington 

BLOOMINGTON LIMESTONE 
CORP.—Bloomington 

INDEPENDENT LIMESTONE 
CO.—Bloomington 

MATTHEWS BROTHERS COM
PANY—Bloomington 

MIDLAND CUT STONE C O . -
Bloomington 

MIDWEST QUARRIES CO., 
INC.—Bloomington 

TEXAS QUARRIES, I N C -
Bloomington 

WOOLERY STONE CO., INC.— 
Bloomington 

M c N E E L Y STONE CO., I N C -
Ellettsville 



In nature's aff ininty for spheres, man has found a 
continuing engineering challenge. The sphere is strong; it 
uses material effeciently — as in a skull, or the shell of a 
turtle or an egg. Architects have long noted this and pro
fited as they designed for applications f rom pressure 
storage to deep sea research vessels. 

Our forebears fashioned spheres of ice or thatch or 
adobe. And even with today's prevailing rectangular con
struction, curved shapes have provided points of departure 
and interest. Some examples: Frank Lloyd Wright's Round 
house; Buckminster Fuller's geodesic structures; Pier Luigi 
Nervi's many dome designs. 

R E S E A R C H ON C U R V E S 
Dow in its research has recognized these principles: 
1. There is a need, as yet unsatisfied, for lower cost 

enclosures. 
2. The most efficient use of materials must heed and 

take advantage of trends toward automation, toward pre-
fabrication and toward ever-growing requirements for more 
insulation (for humans, for livestock, for food storage), 
against either hot or cold. 

In these considerations, curved architectural shapes 
assume an important role. 

Many architects and engineers are familiar with the 
company's applications research on Styrofoam extruded 
polystyrene foam as a fo rm liner for thin shell construction. 
Forming and thermal insulation are accomplished in a 
single step, with resulting efficiencies. 

SPIRAL G E N E R A T I O N 
This report concerns a new approach to structural use 

of foam as a free-standing form. Dow calls it "Spiral 
Generation"—an ingenious system which can form singly 
or doubly curved structures of plastic foam. The inventor 
is Donald R. Wright, an engineer in the company's long 
Range Plastic Applications Research Laboratory. Early 
findings of a continuing research and development program 
indicate significant reductions in construction time and 
building costs. A dome of Styrofoam 45 feet in diameter 
with walls four inches thick has been erected in approxi
mately 20 man hours, exclusive of foundation work. 

The Spiral Generation method involves use of a specially 
designed machine which bends, places and fastens pieces of 
plastic foam together into a pre determined shape. A 
variety of shapes can be produced by modifying and "pro
gramming" the machine. In forming a dome, the machine 
head is mounted on a boom, which swings around a pivot 
like the hand of a clock, laying and sealing layer upon 
layer of foam board in a rising spiral. 

U S E OF STYROFOAM 

Much of the work to date has involved use of Styrofoam 
extruded polystyrene foam as the structural material. This 
is so because Styrofoam has an unusual combination of 
characteristics that contribute to an automated method of 
enclosing space: Styrofoam is stiff, but capable of con
trolled deformation; it can be bonded to itself through 
application of heat (and other methods); it is extremely 
light weight; i t has good structural rigidity; i t has high 
and permanent insulating efficiency; it is easy to work; 
and i t forms an excellent base on which to apply a variety 
of surface finishes. Dow is also working with other materi
als, including polyurethane foams. 

For more than five years, Dow has directed research to 
the application of foam to curved shapes. Sections of hemis
pheres have been built by Spiral Generation varying in 

Spiral Genera t ion 

by DR. JOHN E, JOHNSON 

Plastics Development and Service 

The Dow Chemical Company 

1 3 
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AIR CONDITIONED BY ECONOMICAL GAS I 

G R E A T L A K E S CHEMICAL CORPORATION, Lafayette JOHN H. LOOMIS & ASSOCIATES, Lafayette, Architects 
C. W. S T R U B E L & ASSOCIATES, Lafayette, Engineers 

A 25-ton gas-fired Arkla Chiller Heater provides cool comfort 
for employees at the Great Lakes Chemical Corporation, no 
mat ter how hot and humid the weather. 

The quiet running, GAS operated cooling and heating equip
ment maintains even temperature and humidity the year 
around, regardless of outside weather. Modern GAS is more 
dependable, and more economical. 

GAS air conditioning and heating for your clients — in store, 
office, factory, motel, apartment, school, or home — assures 
carefree comfort at lowest operating cost and minimum main
tenance. For year-round comfort at lowest all-round cost, 
specify GAS. For specific information on types and sizes of 
equipment, gas rates, engineering data and list of users, 

Call or Write our air conditioning division. 

Ind iana GAS & Water Company, Inc 1630 N. Meridian Street 
Indianapolis, Indiana 46202 

Masonry Wall 
Bonding Operation 

Wall Board 
Bonding Operation 

A Low Cost System of Insulating 
and Finishing Masonry Walls 
• STYROFOAM^ FR 

Extruded, Expanded Polystyrene Insulation Board — 
Completely Closed Cell. No Voids. Will Not Absorb Water. 

• STYROTAC^ 
A Dow Adhesive for Bonding STYROFOAM® to 
Masonry Walls and Gypsum Wall Board to STYROFOAM®. 

• GYPSUM WALL BOARD 
Endorsement of System and Specifications Now Available 
From Major Manufacturers of Gypsum Products. 

A method developed by Dow—gives you consuming preparations. No more 
unsightly "nai l pops" or nail holes to 
f i l l , because there are no nails. No 
more insulation "hollows." No more 
wallboard warping or bowing. 

the quality of double-laminated walls 
with just a single thickness of wall-
board; the excellent insulating values 
of Styrofoam brand insulation board 
without fur r ing strips or other time-

Finished Wall— 
Sound-Insulated-Dry 

ELKHART, I N D I A N A 
7 4 0 South M a i n Street 

I N D I A N A P O L I S , I N D . 
2 0 7 0 East 54 th Street 

C I N C I N N A T I 8, O H I O 
3 6 6 0 M k h i g a n Street 



diameter from only a few feet to more than 50 feet—from a 
fraction of an inch in thickness cf foam to four inches. Most 
recent efforts have involved domes 80 feet in diameter with 
eight-inch foam wall thickness. 

SHAPES AND S T R U C T U R E S 
Formation of an unlimited number of variations of 

spherical sections is possible, although the hemisphere is 
most common and most easily achieved. The joining of 
sections of different shapes to enclose rectangular areas 
is a part of the continuing research. 

Developmental structures at The Dow Chemical Com
pany's Midland, Michigan, headquarters have included 
industrial shelters, warehouses, offices, tank covers, and 
municipal waste disposal pond covers. A 45-foot diameter 
dome has been constructed near Ann Arbor, Michigan, as 
a golf course starter house. 

Types of structures under research consideration in
clude agricultural shelters, low temperature warehouses, 
vacation housing, athletic enclosures and disaster housing. 
DOME FORMATION 

The majori ty of reasearch structures generated by this 
method have been hemispherical domes, made from strips 
of Styrofoam FR. 

Construction begins on a leveled site. A foundation 
necessary to support and anchor a base ring for the dome 
is completed prior to the generation of the dome. Specific 
foundation design depends upon architectural and engineering 
considerations. 

After preparation of site and foundation, a base ring, 
made of angle iron preformed to the diameter of the sphere, 
is assembled, located on the foundation and anchored. A 
starter strip of Styrofoam is then attached to the base ring. 

The forming machine boom is pivoted f rom a centrally 
located point of support. The structural formation begins 
with timed feeding of Styrofoam strips to the electrically 
driven forming head. The generation process is continued 
as successive strips of Styrofoam are thermally welded to
gether by the traveling head to form the hemispherical 
dome. After the structure has been completed, the desired 
cut outs for windows, ducts and doors are made using 
templates where necessary. 

The dome interior and exterior surfaces are then coated 
to produce the desired surface characteristics. Latex 
paints, epoxy resin system, or cementitous coatings can be 
used. 

CONTINUING R E S E A R C H 
The continuing reasearch and development program in

cludes work in such areas as weatherproofing. fireproofing, 
structural reinforcement, acoustical treatment, economics 
and building code requirements. For example, a current 
project involves use of Styrofoam as the spirally generated 
fo rm on which to place reinforced portland cement concrete 
on the outside and plaster on the inside. A variety of 
coatings are under study, ranging from these materials of 
cementitious nature to intumescent paint. 

Among mechanical procedures under study are optimum 
methods of fenestration, entry and exit, util i ty mounting and 
protection against mechanical damage. 

A factual economic analysis that may enable accurate 
prediction of finished building costs is a key to ultimate 
uti l i ty. 

Until the discovery and its directions are more ful ly 
deveolped, Dow is pursuing a carefully controlled applica
tions program. 

F o a m b o a r d s a re h e a t s e a l e d as a d o m e b e g i n s u n d e r 
s p i r a l g e n e r a t i o n process u n d e r research b y D o w C h e m i c a l . 

As f o a m w a l l r i ses , b o a r d s a r e f e d t o t h e m a c h i n e h e a d 
b y o p e r a t o r r i d i n g a second b o o m . 

C o m p l e t e d 4 5 - f o o t d i a m e t e r d o m e n e a r A n n A r b o r is i n 
use as g o l f s t a r t e r h o u s e . T w o m e n e r e c t e d t h e d o m e , 
w i t h w a l l s f o u r inches t h i c k , i n t w e l v e h o u r s . 



A n ISA Editorial 

DON E . GIBSON 
Executive Director 
Indiana Society of 
Architects 

For many years, the great majority of prac
ticing architects in Indiana have proclaimed the 
dire need for a state-supported school of archi
tecture and planning here in the Hoosier state. 
The profession has maintained, and rightly so, 
that the absence of such a professional educa
tional facility is one of our State's greatest cul
tural deficiencies and economic weaknesses. 

Almost one year ago, a united profession 
asked that a special legislative study committee, 
composed of legislators, educators and practicing 
architects, be created to determine if such a 
school were feasible. The Legislative Advisory 
Commission of the Indiana General Assembly 
granted that request, and a blue ribbon commit
tee assembled for its first meeting in December. 
No group could have performed its assigned task 
with greater skill and understanding, nor with 
such devotion and dedication. 

Each member of this Study Committee de
serves the warmest praise and staunchest sup
port from the entire architectural profession. It 
is with deep pride that we salute the members of 
this committee: 

8-64 
Representative M. Maurice Goodnight of L a 

fayette, the chairman 
Senator V. Dewey Annakin of Terre Haute, 

vice-chairman 
Robert J . Schultz, A I A , South Bend architect, 

secretary 
Senator Keith McCormick, Lebanon 
Senator Wilfrid J . Ullrich, Aurora 
Representative George L . Fisher, Leesburg 
Representative William T. Sebree, Anderson 
Dr. Frederick L . Hovde, president, Purdue 

University, Lafayette 
Dr. Raleigh W. Holmstedt, president, Indiana 

State College, Terre Haute 
Dr. Elvis J . Stahr, jr . , president, Indiana 

University, Bloomington 
Dr. John R. Emens, president, Ball State 

College, Muncie 
Dr. George E . Danforth, AIA, director, 

School of Architecture, Illinois Institute 
of Technology, Chicago 

Dr. Frank Montana, F A I A , dean, School of 
Architecture, Notre Dame University, 
South Bend 

C. Eugene Hamilton, AIA, Muncie architect 
Raymond S. Kastendieck, FAIA, Gary archi
tect and fonner treasurer of The American 

Institute of Architects 
James L . Walker, Jr., AIA, New Albany ar

chitect 
Equally deserving of the profession's thanks 

are the administration and faculty of each of the 
four state schools, and the many civic leaders 
throughout the State who support this cause. 

Also warranting the profession's apprecia
tion is the announcement by Walter Scholer, Jr., 
that his firm, for many years the campus archi
tects for both Purdue and Ball State, was with
drawing from consideration as architects for the 
new school proposed for Ball State, to eliminate 
any possible conflict within the profession, and 
suggesting that the design of the facility rightly 
should be the responsibility of the selected dean 
of the school. 

The first major steps towards establishing 
a state College of Architecture and Planning have 
been taken ; but they are only the first. An almost 
overwhelming task remains: Convincing the peo
ple of Indiana and their elected representatives 
in the next General Assembly that such a College 
is essential. 

This task will require the whole-hearted sup
port of every architect in Indiana, and even then, 
the chances of passage in the first attempt aie 
only marginal. 

Conceivably the findings of the study com
mittee might not agree with the opinions of 
every registered architect, but these findings 
were made only after the most careful considera
tion of all relevant facts. They were not based 
upon personal opinions, emotion, or ignorance. 

As a profession, we must honor those find
ings ; we must support those recommendations; 
and we must do so with every resource at our 
command. 

To do less than this is to put to rest forever 
our long-cherished dream. It's up to us. 



After nine months labor, the special School of Archi
tecture Study Committee created by the Indiana Legislative 
Advisory Commission, late last month completed the last 
formal phase of its study with the announcement that Ball 
State Teachers' College at Muncie, Indiana, had been selected 
as the site for the proposed College of Architecture and 
Planning. 

The decision as to location actually was made by a six 
man special sub-committee on site, appointed by the main 
Study Committee and specifically charged by the Committee 
to study carefully the facilities at each of the four state-
supported centers of higher education (Indiana State Teach
ers' College, Indiana University, Purdue University and Ball 
State)) and in the City of Indianapolis, and to report baclt 
to the main Committee with one selection. 

Since the presidents of each of the four state colleges and 
universities are members of the main Study Committee, 
along with three Representatives and three Senators of the 
Indiana General Assembly, four architects and two archi
tectural educators, i t was decided that the important ques
tion of location should be made on the most impartial basis 
{)ossible. The sub-committee created was composed of the 
two architectural educators, Mr. George Danforth, Director 
of the School of Architecture, Illinois Institute of Technology, 
Chicago, and Dean Frank Montana, FAIA, Dean of the 
School of Architecture, Notre Dame University, South Bend: 
two practicing architects, Mr. Robert Schultz of South Bend 
and Mr. C. Eugene Hamilton of Muncie; and two legislators, 
Senator Wilfred J. Ullr ich, and Aurora pharmacist, and 
Representative M . Maurice Goodnight, a Lafayette phar
macist and chairman of the main Study Committee. 

Prior to the sub-committee's investigation, the main 
Study Committee voted to accept and endorse the findings 
of the site sub-committee. This position was endorsed also 
by the Indiana Society of Architects and the Northern 
Indiana Chapter, AIA, representing the state's architectural 
profession. 

Actual site visitations were made to each of the five 
localities seeking the architectural school, and all members 
of the sub-committee were present at each visitation. One 
ful l day was spent at each site, during the month of June 
and the first day of July. 

Presentations were made by each facility visited, follow
ing the same pattern: A formal presentation by the adminis
tration and faculty of the college or university, followed by 
a tour of the existing campus, and concluded by a question 
and answer period. In Indianapolis, the presentation was 
made by local area architects working with Indianapolis 
Chamber of Commerce and civic leaders. 

A twenty-point rating sheet was used in comparing the 
five possible sites. This grading sheet, prepared by the 
professional members of the sub-committee with the advice 
and assistance of the Indiana Society and the American 
Institute of Architects, covered such items as existing 
augmenting courses (in engineering, the sciences and human
ities and fine arts), the quality and potential of the existing 
facility, the attractiveness of the site to future architectural 
students and staff, area cultural opportunities, freedom of 
educational philosophy available, existing library facilities, 
administrative interest, size and orientation of actual physi
cal site for the architectural school itself, the character of 
the campus, civic relationships, and the other important 
consideration which must go into such a decision. 

Each member of the sub-committee individually graded 
each of the five facilities, and on the evening of July 16th. 
the four professional members of the sub-committee met to 
make the final determination. 

Following the addition of each individual's scores, the 
four committee members then went through the grading 
sheet, agreeing on a score on each point for each of the 

Ball State SelectecJ 

for School of Architecture 

facilities. In this manner, unanimous agreement w a s 
achieved on the exact rating to be given each f a c i l i t y o n 
each point. 

On the basis of this evaluation, also. Ball State r e c e i v e d 
the highest vote, and accordingly was selected as the p r o p e ^ r 
site by all the professional members of the sub-commit tee . 

The following morning, July 17lh, the four p r o f e s s i o n a l 
members of the committee met with the two l e g i s l a t i v e 
members, who had declined to vote except in the case o f a 
tie, since they believed that the location was a ma t t e r to t > e 
determined solely by those active in the profession. 

Other decisions reached by the Study Committee i n c l u e < i : 
1. A state-supported School of Architecture and P l a n n i n g 

in Indiana is needed and the establishment of such a s c h o o l 
is feasible. 

2. The school should provide for a total enrol lment i n t h e 
five-year curr iculum of approximately 200 students, m a i n 
taining a student-to-faculty ratio of approximately 15 to 1. 

3. A new physical plant would have to be created f o r t h e 
school, containing approximately 40,000 square feet and c o s t 
ing approximately $1,000,000.00 to construct and an a d d i t i o n a l 
$100,000.00 to furnish and equip. 

4. A new architectural l ibrary would have to be c o l l e c t e d , 
at an ini t ial cost of approximately $25,000.00. 

5. The annual operating budget of the school, once i t i s 
in complete operation, would be $300,000.00. 

6. The school would be established in stages. I n the f i r s t 
year, the dean of the school and one secretai-y w o u l d t > e 
selected and employed, requiring a budget of $30,000.00. T h i s 
f i r s t year would be spent in creating the c u r r i c u l u m of t h e 
school and planning the program. The second year , t w o 
additional faculty members would be recruited, i n c r e a s i n g 
the budget to $40,000, and the f i rs t approach would be m a d e 
to prospective students and faculty. During this year , t h e 
physical plant itself would be constructed. 

The first students would be enrolled in the t h i r d year o f 
operation, at which time the physical plant and l i b r a r y s h o u l d 
be ready. Each year therafter a new class would be a d d e d 
until all f ive class years were in operation and the f a c u l t y -
complete, at which time maximum budget r e q u i r e m e n t s 
would be realized. 

7. Accreditation of the school could not be obta ined u n t i l 
the fu l l five-year curr iculum were in operation. 

I t is anticipated the Ball State officials wi l l p e t i t i o n t h e 
next Indiana General Assembly for university s tatus, a n d 
that the name of the facil i ty wi l l be changed to B a l l S t a t e 
University. 



Now's the t ime to call the man from BARCOL 
W h e n it c o m e s to d e t e r m i n i n g the right o v e r h e a d - t y p e d o o r for 
t h e right p r o j e c t , c a l l t h e m a n f r o m B a r c o l . . . h e ' s b e s t qua l i f ied 
to work with you at the p r e l i m i n a r y p l a n n i n g s t a g e . 

He' l l he lp you a n t i c i p a t e a n d p r e v e n t c o m m o n d o o r p r o b l e m s . . . 
identify penal ty y o u r c l i en t w o u l d pay with i n a d e q u a t e , inferior-
qual i ty d o o r s . . . just i fy init ial c o s t of door e q u i p m e n t . . . deter 
m i n e a f i rm, a c c u r a t e b u d g e t f igure . . . A N D prov ide the proof 
that B a r c o l s a v e s m o n e y for y o u r c l ien t . 

B a r c o l O v e r d o o r s with e x c l u s i v e " C a m - A c t i o n " a n d per imeter 
g a s k e t i n g a re t h e t i g h t e s t s e a l i n g d o o r s o n t h e market . F o r 
a d d e d dependab i l i t y , s p e c i f y B a r c o l ' s s p r i n g s that a r e g u a r a n t e e d 
for 100,000 c y c l e s or 10 y e a r s . 

If the b u i l d i n g s y o u ' r e p l a n n i n g n o w requi re e f f ic ient mater ia ls 
h a n d l i n g , m o r e a c c u r a t e t e m p e r a t u r e c o n t r o l , m o r e c o n v e n i e n t 
d o o r opera t ion , B a r c o l O v e r d o o r s , e lec t r ic o p e r a t o r s a n d auto 
mat ic c o n t r o l s a s s u r e m o r e e f f ic ient p e r f o r m a n c e . B a r c o l ' s 
super ior i ty is fully d o c u m e n t e d . . . prov id ing you proof of per
f o r m a n c e that j u s t i f i e s initial c o s t . W e ' r e a s near a s your p h o n e ! 

See Barcol insert, Sweet's Architectural File. 

There's a BARCOL man near you. . . 

F T . W A Y N E 

Roethele Builders Materials, Inc. 3000 Wells Street 
Phone: 219-740-1191 
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I N D I A N A P O L I S 

Barcol Overdoors of Indianapolis 2747 N . Emerson Avenue 
Phone: 317-546-6007 

S O U T H B E N D 
n . . . . ^ 1315-19 Mishawaka Avenue Builders Store, Inc. phone : 219.2871528 

B A R C O L O V E R D O O R C O M P A N Y 
S H E F F I E L D L L I N O I S 

S u b s i d i a r y B a r b e r - C o l m a n C o m p a n y , R o c k f o r d , I l l i n o i s 



In a special membership meeting held August 7th, the 
members of the Indiana Society of Architects approved new 
bylaws and new name for the present I.S.A. Chapter, and 
new bylaws and name for a new state association. 

The present I.S.A. Chapter wi l l become, on January 1, 
1965, the Central-Southern Indiana Chapter of The American 
Institute of Architects, and w i l l be one of two Chapters 
• with the Northern Indiana Chapter of the American 
Institute of Architects' in a new state association to be 
known as the Indiana Society of Architects. 

The new structure wi l l permit stronger representation of 
the profession on those matters affecting the practice of 
architecture in Indiana—particularly in the fields of legisla
tive and governmental representation, public relations, 
relations with the construction industry, and education and 
registration. These duties wi l l be the main responsibility 
of the state association, while other professional matters 
wi l l be handled by the individual chapters. 

Officers and directors of the new association wil l be 
elected at the f i rs t annual meeting scheduled for October 
23, 24 and 25 at French Lick, in conjunction with the 
present I.S.A. Chapter convention. 

The program of the convention wil l concentrate on the 
proposed state-supported College of Architecture and Plan
ning at Ball State, and the technical portion of the conven
tion wi l l feature a Specification Workshop, put on by 
members of the Indianapolis Chapter, Construction Speci
fication Institute. 

Also at the August 7th meeting, Walter Scholer, Jr., of 
Lafayette, immediate past president of the Indiana Society 

W E B E R SCHOLER P O R T E O U S 

and newly-installed Regional AIA Director f rom the East 
Central Region, was honored by the I.S.A. Board of Directors 
for his services during his term as president. Former 
President Wayne M . Weber and current President Alfred 
J. Porteous presented Director Scholer with a plaque 
expressing the board's appreciation of his services. 

* * * 

The Fourth Governor's Conference on Aging wil l be 
held at Purdue University beginning at 8 P.M. Sunday. 
September 27th and closing with a luncheon, September 
29th. A number of nationally known speakers as well as 
state leaders in the field of aging wi l l appear on the pro
gram. Rather than deal with some one concern, practically 
all of the major concerns of the Commission wil l be touched 
on by the speakers. The Program Committee has chosen 
as a Conference theme, NEW HORIZONS IN THE F I E L D 
OF AGING, and the speakers have been selected with a 
view to acquainting our conference guests with new pro
grams in the field of aging and the development of new 
concepts concerning aging. 

Registrations wi l l be in the Memorial Center, Purdue 
University, beginning at 5:30 P.M. September 27th and at 
8 A . M . , September 29th. 

Arch i tec tu re 
in the N e w s 

It 

INDIANA ARCHITECT consulting artist Bob Wi l l i s , of 
Design Associates, Indianapolis, gathered four of nineteen 
awards i n the recent Sixth Annual Exhibit ion of Adver t i s ing 
and Editorial Ar t and Design, sponsored by the A r t Direc
tors Club of Indiana. Some 350 entries were submit ted in 
the annual competition. 

Two of his awards, both Meri t Awards, were f o r covers 
of the INDIANA ARCHITECT, the Apr i l "P raye r R u g " 
presentation and the March interpretation of the " D y n a m i c 
Clear Span", the aluminum dome concept which won the 
Reynolds Student Award for Notre Dame archi tec tura l 
student John Tort i . 

Ninety-four entries were chosen for exhibi t ion at the 
John Herron Ar t Museum during the month of June; 
judging was by a jury of well-known American a r t directors. 
The awards are given to recognize outstanding graphic 
design and to promote better advertising art in Indiana . 

In the photo above, artist Will is ( left) receives one of 
the Meri t Awards f rom the Ar t Directors Club president at 
the Awards Banquet held in June. 

This month's cover presentation is an artist ic salute to 
plastics in construction, specially created by a r t i s t Wi l l i s . 

* • * 
Indianapolis Plastics, Division of Meyer Mater ia l s , Inc. , 

5101 East 65th Street, Indianapolis, have been appointed 
distributors of .Acrylite® acrylic sheets. Newest product i n 
the Acrylite® line is the Compass Collection of f o r t y trans
lucent acrylic decorator panels expressing moods and 
impressions f rom the coloful cities, churches, mountains 
and playgrounds of the world. Possible applications include 
shower and bath enclosures, room dividers a n d screens, 
illuminated wall and ceiling panels and cabinet doors and 
panels. 
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As a material of construction, plastics are assuming 
greater importance in the process industries. Plastics are 
resistant to a large variety of chemicals and. thus, play an 
important role in reducing construction, maintenance and 
corrosion costs. Plastics are fabricated by many methods 
into many useful shapes and forms, and this industry has 
grown in volume and in variety of materials. Each generic 
class of plastic has certain superior characteristics which 
make i t ideal for many applications. The main criteria for 
selection of a plastic is chemical resistance to the proposed 
environment, suitable mechanical properties for the vessel 
or structure, and low economic cost. Light weight, ease of 
repairs, and minimum maintenance are also important. By 
the same token, it must be recognized that plastics have 
some shortcomings which must be taken into consideration. 
They have poor resistance to solvents and heat, a high co
efficient of thermal expansion, and low tensile strengths. 
Exposure to sunlight and weathering has a tendency to age 
certain of these materials. 
PHENOLIC PLASTICS 

Tlie first synthetic polymeric materials were introduced 
to industry in 1901 when Dr. L . H. Baekeland discovered that 
useful resins could be produced by reacting phenol and for
maldehyde at elevated temperatures in the presence of an 
alkali. Phenolformaldehyde resins are cured with an acid 
catalyst which converts the liquid resin to an infusible and 
highly cross-linked thermosetting plastic. The basic proper
ties can be improved by the addition of reinforcing agents 
and fillers such as asbestos, carbon, graphite, wood flour, 
cellulose, mica, paper, silica, cotton cloth, and glass fiber. 
The phenolics are naturally dark brown in color and darken 
further on aging: they have limited colorability. These mate
rials come in a variety of forms and can be specifically com
pounded for casting, molding, or laminating. 

For the process industries, the basic resin, filler, and 
catalyst are carefully mixed, molded into shape, and cured 
under heat and pressure or by heat alone. Items used in 
quantity are produced by the compression and transfer 
molding techniques, while most process vessels are pro
duced in one piece through the use of light weight and in
expensive open molds. Large and complicated vessels are 
readily molded in sections that are later joined either by 
flanging and bolting or by cementing to make a complete 
unit. On the largest pieces of equipment, external reinforce
ment is required for structural strength. 

The physical and mechanical properties of the phenolic 
plastics are little affected by the type and amount of filler 
or reinforcing agent. In the chemical industry most phe
nolic plastics are reinforced with asbestos or glass. A typical 
specific gravity for an asbestos-reinforced phenolic, for 
example, is 1.7 which is between that of wood and alumi
num. This plastic shrinks 0.57f during curing, dimensional 
stability is excellent, and thermal expansion is low. The 
phenolics are non-conductors of heat and electric cur
rent. An outstanding property is their resistance to heat. In 
chemical applications, maximum service temperature is 
300°F for continuous operation and 350°F for intermittent 
operation: around 375°F, the chemical grades begin to de
compose but do not support combustion. 

Phenolics are strong and light: the tensile strength 
ranges from 5,000 to 7,000 lb. sq. in. and the compressive 
strength from 11,000 to 13,000 lb. sq. in. The hardness, Rock-

Plastics as a M a f o r 
of Construct i< 

by R. E. GACKEMB^ 
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A unique property of p last ic is the ablHly to match 
perfectly the sur faces of di f ferent structural m a l e r m l s . 
Here in a v i e w of a hospi ta l ped ia t r ic p a v i l i o n ( looking 
from a pat ient room) , Moderncote w a l l c o v e r i n g s a n d 
Modernfo ld fo ld ing doors (New C a s t l e Products, Inc 
N e w C a s t l e ) , a continuity is a c h i e v e d that e n h a n c e s the 
p lush , f in ished effect d e s i r e d . Another unusua l ins ta l 
la t ion of Moderncote: b a c k g r o u n d for M i c h e l a n g e l o s 
f a m e d " P i e f a " , on exhibi t in the V a t i c a n Pav i l ion of the 
N e w York W o r l d ' s Fa i r . 

well R 110, is among the highest found in any plastic. The 
material is known for its r igidity and toughness; it resists 
blows and shocks reasonably well. I t is unaffected by 
thermal shock and suffers no damage f rom rapid tempera-
utre changes. The abrasion resistance is good; wear wi l l 
occur only at high velocities or in the presence of slurries. 

The range of chemical resistance of this plastic is broad. 
Fresh and sea water have no harmful effects and the rate 
of water absorption is low. Outdoor exposure in all kinds of 
atmospheric environments does not alter the inherent chem
ical resistance; weathering, sunlight and ultra-violet rays 
have no apparent effect. The non-oxidizing mineral acids and 
their salts are easily contained and handled. The resistance 
to hot concentrated hydrochloric acid and to 60 to 90% sul
furic acid at moderate temperatures is outstanding. The re
sistance to strong oxidizers is poor; however, dilute nitric 
acid and wet chlorine gas can be processed. Mild alkalies 
and alkaline salts have no harmful effects, but strong 
sodium and potassium hydroxide cause rapid deterioration. 
The resistance to organic chemicals is good. Reinforced phe-
nolics are satisfactory for chlorinated aliphatic hydrocar
bons and for most chlorinated aromatic hydrocarbons. The 
strong aromatic solvents have a solvation effect, whereas 
the common aliphatics, alcohols, oils, and greases have no 
effect. Most organic acids and detergents have little or no 
effect. 

Relative low cost, excellent chemical resistance, good 
balance of mechanical properties, and ease of fabrication 
make the phenolics a useful plastic for the process industries. 
Available equipment includes ducts, stacks, tanks, towers, 
jets, condensers, heat exchangers, agitators, pumps, valves, 
piping and fittings. When properly designed, fabricated, and 
used in accordance with manufacturers' directions, rein
forced phenolic plastics have performed excellently for over 
20 years with a minimum of maintenance. 
FURANE PLASTICS 

Although the phenolic plastics have been widely accepted 
in the chemical process field, they are somewhat limited in 
their applications because of poor alkali resistance. Fortu
nately, the furane plastics possess good alkali resistance and 
can be used in these environments. For improved properties, 
this plastic is generally reinforced with asbestos, carbon, 
wood flour, mica, paper, silica, cotton cloth or glass fiber. 
The furanes are black to dark brown in color and possess 
limited colorability. The furanes can be fabricated by the 
same techniques used for the phenolics. The furane plastics 
can be laminated, cast, or molded into a variety of struc
tures for employment in chemical processing. 

The specific growth of asbestos-reinforced furane plastics 
is about 1.7 which is 1 5 that of steel. The rate of thermal 
expansion is low and the dimensional stability is excellent. 
The thermal and electrical conductivity values are low and 
the furanes are excellent thermal and electrical insulators. 
Tlie upper temperature l imi t of this self-extinguishing plastic 
in continuous operation is 250''F.; in intermittent service, the 
l imit is 300°F. 

The cured plastic has good rigidity and strength; tensile 
values vary f rom 4,000 to 6,000 lb. sq. in. and compressive 
strength f rom 11,000 to 13,000 Ib./sq. in. The hardness is 
Rockwell R 110, which is relatively high for plastics. The 
impact strength is low, but the reinforced material is tough 
and resists moderate blows and shocks; for added strength, 
external reinforcement may be used. The resistance to abra
sion is good. 

The chemical resistance of the furanes is equal to that 
of the phenolics in outdoor serviceability, water exposure 
and acid media but is superior to that of the phenolics in 
alkaline media and solvents. 

Furane plastics are very versatile; however, they are 
more expensive than the phenolic materials. Therefore, the 
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furanes find service only in those applications where their 
greater resistance to alkalies and solvents is required. The 
process industries utilize valves, pumps, piping, fittings, 
ducts, agitators, tanks and towers made from this material. 

POLYESTER PLASTICS 

The term polyester represents a large family of resins 
which are cured with selected catalysts to form a hard, brit
tle, thermosetting plastic. When the polyester resin is com
pounded with suitable reinforcing materials, a tough plastic 
is produced. Glass fibers in the fo rm of mat. cloth, rovings. 
and rope are the most generally used reinforcing agents; 
for special application, organic fibers and asbestos find oc
casional service. 

Polyester plastic structures for the process industries 
are made by hand laminating, either over mandrels or in 
molds. Multiple layers of glass fiber are impregnated with 
mixed polyester resin, laminated to shape, and cured at 
room or elevated temperatures with little or no external 
pressure. A proper laminate is of uniform thickness, dense, 
and free of voids, cracks, crazing, and dry spots; delamina-
tion seldom occurs. The surfaces in contact with the cor
rosive media are smooth and have no exposed glass; the 
other surfaces are reasonably smooth and free of exposed 
glass. The structure under fabrication can be made in one 
piece or in sections. The sections can be field or shop 
joined by flanging or by cementing with polyester resin and 
glass mat. 

Polyester glass laminates are characterized by their 
light weight which is Va to that of carbon steel. The spe
cific gravity ranges f r o m 1.3 to 2.1 and depends on the 
amount and form of the reinforcement. Dimensional stability 
is good; cold flow is non-existent. The thermal conductivity 
is very low and the dielectric characteristics are good. 
Most polyesters are combustible; the rate of burning is 
directly proportional to the styrene content. Certain grades 
can be made self-extinguishing and some fire retardant 
grades are available. 

Reinforced polyester laminates are stronger than wood 
and approach the strength of soft carbon steel. For a plastic, 
the tensile strength is high and ranges between 13,000 to 
15,000 Ib.'sq. in . ; this makes the weight to strength ratio 
very high. The flexural strength is around 26,000 lb. sq. in. 
Upon immersion in water or chemical media, the glass-plas
tic laminate shows some loss of tensile and flexural strength 
in a relatively short time. After the initial drop, the strengths 
remain quite constant on continued exposure. The material 
is tough and possesses high impact resistance; i t with
stands mechanical shocks and blows exceedingly well. It 
is unaffected by thermal shock or sustained temperatures 
up to 225°F and intermittent temperatures up to 275°F. The 
rate of water absorption is low and resistance to vapor 
transmission is excellent. 

Polyesters possess good aging and weathering char
acteristics; continuous outdoor ex|)osure for over 10 years 
does not have any adverse effects. Fresh, brackish, and 
sea water also have no effect. The resistance to concentrated 
and dilute non-oxidizing mineral acids is excellent at room 
temi>erature. At elevated temperatures, the resistance falls 
off and only moderate and dilute concentrations can be 
handled. The resin is unaffected by hydrofluoric acid and 
fluorine compounds, but the glass reinforcing is rapidly at
tacked by these media: therefore, organic fibers are substi
tuted for the glass in these environments. The polyesters 
are more resistant to dilute chromic acid, dilute nitric acid, 
sodium hypochlorite, and other oxidizing media than either 
the phenolics or furanes. Concentrated sulfuric acid, con
centrated nitric acid, chlorine, and hydrogen peroxide cause 
degradation, especially at elevated temperatures. Salt solu

tions containing carbonates, chlorides, cyanates, n i t r a t e s , 
phosphates, and sulfates have no harmful effects. The alV^ a-
line resistance is fair , and only dilute solutions can be t o l 
erated. This plastic is suitable for use with many o r g a i r m i c 
chemicals; those with a strong solvent tendency cause s o r " i n e 
degradation. The performance in aliphatic solvents, s t r a i g h t 
chain paraffins, alcohols, formaldehyde, and ref inery c m c i e s 
is good. Certain aromatics are safely handled at room t e r x - » . p -
erature. but at elevated conditions, the solvent action is &x-
cessive. Chlorinated hydrocarbons cause softening and c i e -
gradation. 

The most widely accepted use of reinforced po lyes te r s i s 
in the fo rm of ducts, hoods, and duct systems f o r h a n d l i n g 
corrosive vapors, and for this purpose, polyester fans Etmnd 
blowers are available. Piping, fittings, and troughs St. r e 
readily available. Circular tanks having a diameter of 15 f t . 
and a height of 20 f t . are in common usage, and r e c t a n g u l -ar 
tanks can be built in almost any size. The method of f a b r i c s a-
tion is quite versatile and the variety of shapes is a l m o s t 
limitless. The smooth surfaces can be readily cleaned ^ a n d 
do not cause contamination of the produL-t. U n p i g m e n t . « 3 d 
resin is translucent; therefore, liquid levels can be d e t e r 
mined wi th the aid of min imum lighting, and sight 5 ; l a s s « s 
and liquid level gauges are not required. 

EPOXY PLASTICS 

Epoxy plastics are the newest thermosetting plastic t o toe 
used by the process industries. Epoxy resins are cured w i t h 
the aid of selected catalysts. Usually glass f iber r e i n f o r c e 
ment is used to strengthen the plastic and to provide f l e z ^ c i -
bi l i ty . 

I n most respects, the fabricating techniques used o r 
polyester plastics are also applicable for the epoxy p l a s t i < z r s . 
Hand laminating is commonly employed for m a k i n g c h e m 
ical processing equipment whereas machine l a m i n a t i n g i s 
used to produce sheet and piping. 

Glass-reinforced laminates possess light weight ; t t x ^ y 
are ^^ to % as heavy as steel. The specific g r av i ty deperm<ds 
on the reinforcement and ranges f rom 1.3 to 2.1. D i m e ^ n -
sional stability is excellent and cold flow is absent. The c o 
efficient of thermal expansion and specific heat are low a a n d 
the resistance to thermal shock is excellent. Epoxies h a ^ e 
excellent electrical insulating characteristics and can fce 
used to eliminate stray currents. The service t e m p e r a t u r e i s 
250°F for continuous usage and 300°F for in te rmi t ten t a p F ^ l i -
cations. Some special resins are available for service i n t * ^ e 
300 to 400°F temperature range. 

The reinforced thermosetting epoxies possess the h i g h e s t 
tensile strength of any reinforced plastic. Laminates w i t h i . a 
tensile value of 17.000 lb. sq. in . , a compressive s t r e n g t h o f 
28.000 Ib./sq. in. and a Rockwell M hardness of 95 are q u i t e 
common. The excellent chemical resistance of these m a t e 
rials assures adequate retention of these properties w h e n i n 
contact with corrosive media; with increases in t e m p e r a t u a r - e , 
there is some loss of strength. Because of the r e i n f o r c i a n g 
materials, the laminate combines toughness, h igh i m p . a c t 
resistance and excellent mechanical shock. The p las t i c i s 
durable and abrasion resistant. 

Epoxies possess outstanding chemical resistance. ' I l-» « y 
are equal to the polyesters in a?id resistance, s l i gh t ly i n -
ferior in solvent and organic chemical resistance and s u p e r i C3r 
in alkaline resistance. 

Reinforced epoxies are supplicil to industry as t a n l ^ s , 
towers, hoods, ducts, stacks, and piping. Casting resins a r e 
used for potting and encapsulating electrical and e lec t ror :M^ic 
equipment. Filled resins are formulated for pa tch ing a n d 
repairing metal and plastic equipment. This t h e r m o s e t t i i n g 
plastic is more expensive than the polyesters, and its h i g h 
cost puts a definite l imi t on its uses. 
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ABS PLASTICS 
The ABS plastics are compounds or blends containing 

acrylonitrile, butadiene, and styrene in varying amounts. 
The ABS plastics combine the rigidity of plastics with the 
toughness of elastomers. They are available as compwunds 
for molding, extruding, and calendering. 

An outstanding proi)erty of this plastic is its lightness 
which is roughly 1 7 that of steel; its specific gravity is 1.07. 
Dimensional stability is excellent and thermal expansion is 
low. This plastic is considered a non-conductor of heat and 
electricity. The upper temperature l imi t for continuous 
service is 160°F, although intermittent service at 180°F is 
feasible for short periods of time. This material is odorless, 
tasteless, and non-toxic; it is classed as a combustible plas
tic. 

These blends are strong, rigid, and tough; the tensile 
strength is 4,000 to 6,000 lb. sq. in. , the compressive strength 
is 6,000 to 7,000 Ib./sq. in. , the elongation is 26 to 30'/r, and 
the Rockwell R hardness is 90 to 100. The strength, hardness 
and rigidity decrease as the operating temperature in
creases. The notched impact strength at room temperature 
is 4 to 6 ft .-lb. in. and most of this is retained at low tem
peratures. The resistance to abrasion is good. 

Acrylonitrile - butadiene - styrene blends resemble hard 
rubber in chemical resistance. Ozone, sunlight, and outdoor 
exposures induce some degradation; thus, the material has 
limited outdoor durability. Rain, moisture, and water have 
no harmful effect, and the rate of water absorption is very 
low. Non-oxidizing mineral acids, alkalies, and their salts 
are readily handled. Oxidizing media cause degradation and 
deterioration; only the mild dilute solutions of these media 
can be considered harmless. The greatest weakness of this 
plastic is its poor resistance to organic chemicals and sol
vents; common solvents like gasoline, turpentine, and clean
ing fluids cause swelling and softening. 

Most ABS plastic is extruded into pipe or molded into 
fittings which are joined by solvent welding or threading. 
Sheet stock can be fabricated into many different shapes. 
The sheets are readily formed by heating above the soften
ing point and shaping over suitable molds. The sections are 
joined by solvent welding or cementing; heat welding is not 
applicable. The process industries utilize tanks, fume hoods, 
ducts, covers, bins, troughs, and other equipment made 
f rom this plastic. 

POLYETHYLENE 

Polyethylene was introduced in 1942. Many types are 
available and for convenience the ASTM has classified them 
into three groups based on density: Type I or low density. 
Type I I or medium density, and Type I I I or high density. 
Al l types have a characteristic wax feel. This surface phe
nomena enhances the cleanability and provides a low co
efficient of fr ict ion. 

The usual fabricating methods such as injection molding, 
compression molding, extruding, and drawing are applica
ble. Thin films may be joined by cementing, or by heat 
sealing. With the development of hot gas welding, hot air is 
used to fuse a polyethylene f i l ler rod to the parent material; 
penetration is very limited, but the joint efficiency is about 
90%. This plastic can be easily sawed, drilled, tapped, 
threaded and machined by simple woodworking techniques. 

The polyethylenes are among the lightest of all com
mercial plastics. With a specific gravity of 0.92 to 0.96, the 
material is about Vs as heavy as steel; it wi l l float on water. 
The rates of water absorption and moisture permeability 
are low. Thermal expansion is high and thermal conductivity 
is low. The temperature limitation of low density polyethy
lene is 130°F for continuous service and 170°F for inter
mittent usage. Increasing the density of the base plastic wil l 
increase the tolerance to heat and decrease the perme

ability to gases and vapors; thus, high density mater ia l m a y 
be continuously used at 220°F and intermit tent ly at 2 5 0 ° F . 
Polyethylene is a nonconductor of electricity and has ex
cellent dielectric properties. The material is odorless, t a s t e 
less, non-toxic, and resistant to bacterial growth. I t h a s a 
tendency to burn slowly. 

The tensile strength of the high density grade is afc>out 
4000 lb. sq. in. and compression strength is poor. The p l a s t i c 
lacks rigidity and deforms very easily; it is suscept ib le to 
creep or growth. It is very tough and flexible over a w i d e 
temperature range; f lexibi l i ty decreases as the th i ckness of 
section increases. Polyethylene has excellent impact s t r e n g t h 
and is very resistant to breakage. The surface is s u f f i c i e n t l y 
hard, Rockwell R 45, to withstand normal handling, b u t i t 
has poor resistance to abrasion and cutting. Regular p o l y 
ethylene has a tendency to fai l in service f r o m stress c r a c k 
ing which is caused by a combination of excessive s t r e s se s 
and an active chemical media; however, this p h e n o m e n a is 
completely eliminated in the high density type. 

Al l types of polyethylene have about the same d e g r e e of 
weatherability and chemical resistance. They are w e l l - k n o w n 
for their zero moisture absorption; thus, they can be ex
tensively used to handle and tiansport all types of p r o c e s s 
water and sea water. Because of the susceptibil i i ty to e m -
brittlement by untraviolet light, all types must be c o m -
|K)unded with carbon black for outdoor exposures. Hot a n d 
cold non-oxidizing mineral acids and alkalies do not d a m 
age the inherent inertness of these plastics. Cold n i t r i c a c i d 
in dilute concentrations has no visible effect, bu t hot c o n 
centrated acid does impair the tensile s t rength a n d 
elongation. Chromic acid and sodium hypochlorite, w h i c h 
are damaging to most other plastics, are not h a r m f u l to t h e 
I)olyethylenes. Carbonate, chloride, dichromate, f l uo r ide , n i 
trate, phosphate, sulfate, and sulfide solutions are e a s i l y 
handled and processed. Compared to other t h e r m o p l a s t i c s 
this group of materials has unusual insolubility and i n e r t 
ness to solvents and other organic chemicals. Acet ic a c i d , 
when cold and dilute, is safely contained, but at e l e v a t e d 
temperatures, the plastic becomes permeable to this c h e m 
ical. Most organic acids and their salts are harmless. T h e 
only common solvents that have any effect at room t e m p e r a 
tures are the chlorinated hydrocarbons, the ketones, the a r o -
matics, and some aliphatics. These solvents tend to soften b u t 27 
do not dissolve the plastic at ambient temperatures; d i s - - . 
solution may occur at elevated temperatures. 

Polyetliylene is a fami l ia r material of construction. T T i e 
largest quantity of polyethylene is extruded into pipe a n d 
tubing; tubing is available in long coil lengths and r e q u i r e s 
few fittings. The joints are made quickly and easily w i t h i n -
.seit fittings and clamps. When buried, its f l e x i b i l i t y a l l o w s 
snaking and following of the trench contours; above g r o u n d , 
i t needs almost continuous support. This pipe has b e e n 
widely employed to convey potable water, process w a t e r , 
mine waters, chemical sewage, and corrosive solutions. A s a 
f i l m , this plastic is used as drum liners, bags, and m o i s t u r e 
seals. The r ig id plastic can be fabricated into c o n t a i n e r s , 
duct systems, liners, fans, valves and assorted s h a p e s . 
Some small storage vessels and tanks have been b u i l t a n d 
placed in chemical service. 

POLYVINYL CHLORIDE PLASTICS 

Rigid polyvinyl chloride can be extruded, c a l e n d e r o d , 
laminated, compression molded, and injection molded . T h i i s 
r igid thermoplastic can be machined, sawed, d r i l l ed , t appe<J , 
threaded, and mil led on conventional metal and w o o d w o r k i n g 
equipment. I t can be joined by bolting, screwing, c e m e n t i n g , 
and hot gas welding. There are two types of r ig id p o l y v i n y l 
chloide ( P V O : Type I has normal impact resistance a n d 
higher chemical resistance; Type I I has high i m p a c t r e 
sistance and somewhat lower chemical resistance. T y p e I i s 



also known as unplasticized polyvinyl chloride or UPVC. For 
identification purposes. Type I is dark gray in color and 
Type I I is l ight gray. 

This thermoplastic has a specific gravity of 1.4 which is 
roughly 1/5 that of carbon steel. The rate of thermal ex
pansion is high while the rate of thermal conductivity is low. 
A serious disadvantage of PVC is its low temperature limit . 
I n continuous service, i t can be used up to 150°F; for in
termittent service, the l imi t is 170°F. A new member of this 
f ami ly , polyvinyl dichloride ( P V D O has a continous service 
temperature l i m i t of 180°F. Because of chlorine in the mole
cule, the plastic is self-extinguishing. The dielectric proper
ties are excellent and r igid PVC is a non-conductor of elec
t r ic i ty . The rate of water absorption is low and permeability 
to gases is n i l . Dimensional stability is good. This material 
is odorless, tasteless and non-toxic; i t does not impart color 
to or contaminate the solutions being handled or processed. 
I t is unaffected by bacterial growth. 

Type I plastic is tough with high inherent strength. The 
tensile strength of this material is around 8.000 lb. sq. in ; 
the compressive strength is 10,000 Ib./sq. in. , and the flex-
ural strength is 16.000 lb. sq. in. These properties decrease 
wi th an increase in temperature. Under continuous loads, 
the plastic undergoes considerable creep; fabricated struc
tures and pipe require external support. The impact re
sistance is rather low and severe blows and mechanical 
abuse may cause failure. The addition of modifying agents 
to pure resin results in Type I I PVC. The resistance to im
pact is greatly increased; however, it is accompanied by an 
increase in the coefficient of thermal expansion and a de
crease in strength. Both types have excellent resistance to 
wear and abrasion. 

Type I , UPVC. has the best resistance to ultraviolet 
l ays and atmospheric conditions; the weathering character
istics are excellent. Equipment and piping exposed to cli
matic conditions for over 10 years have not shown any 
signs of degradation. When buried, the plastic is unaffected 
by corrosive soils. Fresh, brackish, or sea water has no effect. 
This plastic has outstanding resistance to acids including 
ni t r ic , chromic, phosphoric, hydrocloric, and hydrofluoric. 
Most UPVC is resistant to 70'i sulfuric acid but the product 
of only a few fabricators or converters is resistant to 93', 

28 sulfuric acid. Oleum is definitely deleterious and results in 
g_ĝ  rapid deterioration of the plastic. The resistance to chlorine 

gas and oxidizing agents such as .sodium hypochlorite and 
hydrogen peroxide is good. Rigid vinyl is resistant to in
organic alkalies in all concentrations. I t is unaffected by all 
common salts; complex salts including organic compounds 
may have a minor effect on the plastic. Mineral oils, vege
table oils, animal oils, and greases are harmless at room and 
elevated temperatures. Cold fat ty acids have little effect; 
hot fa t ty acids promote softening. The organic acids cause 
some degradation and loss of properties; this thermoplastic 
is not recommended for handling glacial acetic acid. The ali
phatic hydrocarbons and alcohols do not affect the plastics; 
however, the aromatics, ketones, esters, ethers, and chlori
nated hydrocarbons cause softening, swelling and dissolution. 
The chemical resistance of Type I I polyvinyl chloride is 
inferior to that of Type I and closely resembles that of the 
ABS plastics. 

The greatest use of PVC has been in pipe, fittings, and 
valves. Sheets have been formed into ductwork, fume hoods, 
stacks, vents, and fans. Small unsupported tanks can be 
fabricated f r o m sheet while larger tanks are made of steel 
and lined wi th r ig id sheet. Since UPVC is easily shaped 
and joined, i t is quite practical to make field installations 
and to alter and modify existing installations. 

P O L Y V I N Y L I D E N E C H L O R I D E PLASTIC 
Polyvinylidene chloride or Saran, since its introduction 

in 1938, has become a widely accepted and well-known 
plastic. I t is a thermoplastic which closely resembles UPVC 
in its properties and methods of fabrication. 

Saran's excellent chemical resistance is well-known and 
is comparable to that of PVC. This copolymer has been 
extensively used in the maufacturc of pipe and tubing. Its 
many applications led to the development of Saran-lined 
steel pipe and fit t ings where the chemical resistance of the 
plastic is combined with the strength of steel. This com
bination permits the use of this plastic at temperatures up 
to 200 °F and pressures 350 Ib./sq. in. Field fabrication is 
easily and quickly accomplished with the aid of conventional 
pipe equipment. Saran pipe by itself is weak and needs 
either many points of support or continuous support whereas 
Saran-lined steel requires the same number of hangers as 
does steel pipe of the same loading. 

FLUOROCARBON PLASTICS 
Fluorocarbon plastic are basically composed of carbon 

and fluorine. Several types are available: polytetrafluoroe-
thylene, or TFE, polychlorotrifluoroethylene, or CFE, and 
vinylidene fluoride. They are colorless-to-light-colored ma
terials which possess a waxy feel. CFE and vinylidene 
fluoride powders are readily molded on standard com
pression, injection, transfer, and extrusion equipment. TFE 
powders are molded and extruded by techniques similar to 
those used in powder metallurgy. A l l are easily machined, 
drilled, tapped, threaded, punched, and stamped. None of 
these materials can be heat welded and bonding of these 
materials to themselves is only done with great difficulty. 
The bonding of fluorocarbons to other materials is accom
plished by mechanical means and by the use of catalyzed 
phenolic and epoxy adhesives. The techniques are difficult 
to master and specialized applicators are normally required. 

These types of fluorocarbons are similar in many re
spects. The specific gravities average 2.1 which is roughly 
V4. that of carbon steel and % that of aluminum. Al l are non
conductors of electricity and heat. The rates of thermal 
expansion are similar to those of polyvinyl chloride but 
less than that of polyethylene. The rate of water absorption 
is nearly zero and the permeability to gases and liquids 
is very low. The coefficients of friction are very low and 
these plastics are known for their anti-stick and non-wetting 
properties. The fluorocarbons are non-flammable and heat 
stable. CFE and vinylidene fluoride can be used over a 
wide temperature range, extending from below —300''F to 
above 300°F, without decomposition, while TFE can be used 
at temperatures as low as—450°F and as high as 450°F in 
continuous service and 500'F in intermittent service. The 
fluorocarbons are odorless, tasteless, non-toxic, and do not 
cause contamination. 

TFE has a tensile strenght of 1.000 to 3.000 Ib./sq. in., a 
compressive strength of 600 lb. sq. in. and does not break 
during flexural testing. CFE has a tensile strenght of 5,000 
to 6,000 Ib./sq. in. , a compressive strenght of 2,000 to 3,000 
Ib./sq. in., and flexural strength of 8,000 Ib./sq. in. Vinyl
idene fluoride has a tensile strength of 7.000 Ib./sq. in. , and 
compressive strength of 10,000 Ib./sq. in. The impact 
strengths are nearly identical. A l l these fluorocarbons are 
relatively flexible, elastic, and tough; the resistance to 
shock, wear, and abrasion is excellent. 

Of all plastics, the fluorocarbons possess the greatest 
degree of inertness. They are unaffected by ozone, ultra-
violent light, and weathering. The oxidizing and non-
oxidizing acids and their salts have no effect; these plastics 
are even inert to aqua regia and strong sulfuric and nitric 
acids. The resistance to alkalies, including fused caustic, 
is outstanding; however, the molten alkali metals do attack 
these materials at elevated temperatures. Organic chemicals 
and solvents produce no lasting deleterious effects. Some of 
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Traders N a t i o n a l 

Bank B u i l d i n g . . . 

MINIMUM FLOOR-
TO FLOOR HEIGHT, 

FAST CONSTRUCTION 
ACHIEVED WITH 

MODERN CONCRETE 
The twenty-s tory Traders 
National Bank Building, Kansas 
City, Missouri, is a dramatic ex
ample of the many advantages 
of concrete frames and floors. 

The 11' dVs" floor-to-floor 
height provided by space-saving 
pan-joist floors resulted in big 
material economies. Use of light
weight concrete in the floors 
saved many tons of dead weight 
and permitted smaller columns. 
Use of ultimate strength design 
reduced column size even fur
ther, thus affording more usable 
floor footage. 

Once above the lower floors, 
a story every six working days 
was completely framed and 
floored. Other trades were able 
to follow up immediately so that 
building owners gained not only 
i n lower i n i t i a l cost, bu t i n 
early occupancy that reduced 
mortgage and interest expenses. 

Write for free, informative 
literature, "Continuity in Con
crete Building Frames** (U.S. 
and Canada only). 
Architect-Engineer: Thomas E. Stan
ley, Architects-Engineers, Dallas, Texas 
General Contractor: Beck-Truckee Con
struction Co., Dallas, Texas 

P O R T L A N D C E i V I E N T 
A S S O C I A T I O N 

612 Merchants Bank BIdg., Indianapolis 4, Ind. 
A national organization to improve and 

extend the uses of concrete 

M O D E R N 

concrete 
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Neither termites, nor pests, nor vermin of any kind 
can penetrate a wall built of durable concrete block. 
Its barriers are insurmountable to insect denizens. 

Of course, this is simply another of the multitude of 
advantages offered by this versatile material. In fact, 
modern architects are freshly discovering and inves
t igat ing the possibil i t ies of concrete masonry. Their 

efforts have virtually turned it into a nev/ building 
medium. 
Today's concrete masonry offers structural durabil
ity, excellent insulating qualit ies, and above a l l , an 
exciting creative challenge. 

When all is said and done, its only disadvantage 
seems to be its complete indigestibil ity. 

Indiana Concrete Masonry Association, Inc. 
5231 WINTHROP AVE. GLifford 1-9246 INDIANAPOLIS 20, INDIANA 


